
DEPARTMENT OF 'THE ARMY PERMIT 
Regional Permit 32 

Fill Material Placed in Waters of the U.S. for Earthen Flood Detention Dams Designed 
as Part of a Regional Watershed Management Plan 

in the State of Missouri 

Permit Number: CEMVR-OD-P- 

Permittee: 

Section: 404 

POC: 
Tel: 

Effective Date: 

Expiration Date: 

Issuing Office: U.S. Army Corps of Engineers, Rock Island District 
Clock Tower Building - P.O. Box 2004 
Rock Island, Illinois 61204-2004 

You are authorized to perform work in accordance with the terms and conditions specified below. 

NOTE: The term "you" and its derivatives, as used in this permit, means the permittee or any 
future transferee. The term "this office" refers to the appropriate district or division office of the 
Corps of Engineers having jurisdiction over the permitted activity or the appropriate official of that 
office acting under the authority of the commanding officer. 

Project Description: 

Project Location: 

in accordance with the plans and drawings attached hereto which ar;e.incorporated in and made a 
part of this permit. 

Drawiugs 110. CEMVR-OD-P- 
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Permit Conditions: 

General Conditions: 

1. The time limit for completing the work authorized ends on the date specified on page 
1. If you find that you need more time to complete the authorized activity, submit your request for 
a time extension to this office for consideration at least one month before that date is reached. 

2. You must maintain the activity authorized by this permit in good condition and in 
conformance with the terms and conditions of this permit. You are not relieved of this 
requirement if you abandon the permitted activity, although you may make a good faith transfer to 
a third party, in compliance with General Condition 4 below. Should you wish to cease to 
maintain the authorized activity or should you desire to abandon it without a good faith transfer, 
you must obtain a modification of this permit from this office, which may require restoration of the 
area. 

3. If you discover any previously unknown historic or archaeological remains while 
accomplishing the activity authorized by this permit, you must immediately notify this office of 
what you have found. We will initiate the Federal and state coordination required to determine if 
the remains warrant a recovery effort or if the site is eligible for listing in the National Register of 
Historic Places. 

4. If you sell the property associated with this permit, you must obtain the signature of 
the new owner in the space provided and forward a copy of the permit to this office to validate the 
transfer of this authorization. 

5. If a conditioned water quality certification has been issued for your project, you must 
comply with the conditions specified in the certification as-special conditions to this permit. For 
your convenience, a copy of the certification is attached if it contains such conditions. (Condition 
is not applicable for Section 10 Permits.) 

6. You must allow representatives from this office to inspect the authorized activity at any 
time deemed necessary to ensure that it is being or has been accomplished in accordance with - 
the terms and conditions of your permit. 

Special Conditions: 

NOTE: This regional permit authorizes discharges of dredged or fill material associated with 
mechanized land'clearing, excavation and other discharges of dredged orfill-material below the 
ordinary high water mark of waters of the United States in conjunction with the construction and 
required mitigation work of earthen flood detention dams designed as part of a regional 
watershed management plan and prepared under the authority of the Watershed Protection 
and Flood Prevention Act, Public Law 83-566, as amended. 

1. You must sign and return a "Compliance Certification" after you complete the authorized 
work and any required mitigation. Your signature will certify that you completed the work in 
accordance with this permit, including general and specific conditions, and that any required 
mitigation was completed in accordance with the permit conditions. The "Compliance . 

Certification" may be submitted with the required annual status report (see conditions below). 



2. If a contractor will perform any part of the authorized work, you must discuss the terms 
and conditions of this permit with the contractor before the contractor starts work; and, you must 
give a copy of this entire permit to the contractor. 

3. You must use clean, uncontaminated materials for fill in order to minimize excessive 
turbidity by leaching of fines, as well as to preclude the entrance of deleterious and/or toxic 
materials intd the waters of the United States by natural runoff or by leachtng. 

4. You must dispose of excess concrete and wash water from concrete trucks and other 
concrete mixing equipment in a nonwetland area above the ordinary high water mark and at a 
location where the concrete and wash water cannot enter the water body or an adjacent wetland 
area. 

5. You must excavate, dredge and/or fill in the watercourse in a manner that will minimize 
increases in suspended solids and turbidity which may degrade water quality and damage 
aquatic life outside the immediate area of operation. 

6. You must immediately remove and properly dispose of all debris during every phase of 
the project in order to prevent the accumulation of unsightly, deleterious andlor toxic materials in 
or near the waterbody. 

7. You must not dispose of any construction debris or waste materials below the ordinary 
high water mark of any water body, in a wetland area, or at any location where the-materials 
could be introduced into the water body or an adjacent wetland as a result of runoff, flooding, 
wind, or other natural forces. 

8. You must store all construction materials, equipment, and/or petroleum products, when 
not in use, above anticipated high water levels. 

9. You must restrict the clearing of timber and other vegetation to the absolute minimum 
required to accomplish the work. 

10. You must not discharge fill or dredged material or excavate below the water surface 
during the fish spawning seasons, unless a written variance from the Missouri Department of 
Conservation that no more than minimal impacts will occur to fish populations from the work 
during normal fish spawning periods. Evidence of coordination with the Missouri Department of 
Conservation will be included with the authorization. 

11. Upon compldtion of earthwork operations, you must seed, replant or otherwise protect 
from erosion all fills in the *ater or on shore, and other areas on shore disturbed during' 
construction. If seeding does not successfully vegetate the disturbed areas by theend of the first 
growing season, you must implement alternate measures, such as placing riprap or-additional 
vegetative plantings, to protect the disturbed areas from further erosion. You must contact the 
Rock Island District Regulatory Office prior to beginning work on any additional erosipn control 
measures so that a determination can be made whether further authorization is required. 

12. The'mitigation plan submitted as a part of the project plans is corisidered a part 
of the authorization. The mitigation plan shall be implemented concurrently with.the project . 

' 

development. 



a. You must exclude agricultural use from all mitigation areas, i.e., use for livestock 
production, and prohibit any other noncompatible use that would jeopardize the biological integrity 
of the mitigation areas. 

b. You must protect all mitigation areas with a deed restriction, conservation 
easement, United States Department of Agriculture (USDA) contract restriction or other restrictive 
agreement formed between the landowner and the USDA. You must provide a copy of the 
restriction on each mitigation area to the Corps of Engineers at the time that you submit your 
"Compliance Certificate". 

13. The programmatic memorandum of agreement (MOA), or procedural memorandum 
of agreement (PMOA), or project specific MOA or other documentation signed by the Missouri 
State Historic Preservation Officer that the proposed work will not affect any property listed on 
the National Register of Historic Places or listed as eligible for listing on the register will be a part 
of this permit. The regional permit does not authorize the work to affect any property listed on 
the National Register of Historic Places or listed as eligible for listing on the register, unless the 
project complies with all conditions and restrictions of the agreement and receives clearance 
to complete the work from the Corps of Engineers. Failure to comply with the cultural resource 
agreement would constitute non-compliance with the regional permit. You must inform the 
Corps of Engineers of any projects proposed in locations listed in the agreement that 
will have the potential to affect cultural resources. 

14. The regional permit does not authorize you to take an endangered species. In order 
to legally take a listed species, you must have separate authorization under the Endangered 
Species Act (ESA). If authorization under the ESA contains mandatory terms and conditions 
to implement the reasonable and prudent measures that are associated with an "incidental take", 
such terms and conditions become part of the regional permit. Failure to comply with the ESA 
terms and conditions would constitute an unauthorized take, and it would also constitute non- 
compliance with the regional permit. The Corps of Engineers will informally consult with the U.S., 
Fish and Wildlife Service to comply with the ESA and to make a determination of the affect on 
Federally listed species. If you have any questions concerning threatened and endangered 
species occurring in your project area, you should contact the U.S. Fish and Wildlife Service 
at the Columbia Field Office located at 608 East Cherry Street, Columbia, Missouri 65201. 

15, Discretionary Authority. 

a. The Corps of Engineers has the discretion to require an individual permit on a 
case-by-case basis for any proposed structure and has the discretion to revoke verifications 
under this regional permit fm-any uncompleted structures if the cumulative impacts to the. " 
watershed are shown to warrant such an action. 

b. The cumulative impacts of this regional permit may be re-evaluated at the 
discretion of the Corps of Engineers at any time, but will be re-evaluated at least every five (5) 
years. To evaluate potential cumulative impacts, you must submit an annual status report to I .  

the Corps of Engineers after each construction season. The report will include the number and 
location of completed impoundments for that verification period with the acres of mitigation 
established. Also, a cumulative number of dams constructed in each watershed will be listed. 

c, Individual verifications will be issued for each proposed dam and will be valid for 
two (2) years. Work verified by the regional permit but not completed within 2 years from the 
date of the verification letter require new verification for the uncompleted portions of the project. 
You must submit a new application for the uncompleted portions of the project to receive a new 
verification. 

ppp - - - - - -- - - p- - 2b- - 
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d. Project construction activities may not be initiated until the Corps of Engineers 
has determined that the project meets the requirements of the Regional Permit and has provided 
written notification that the individual project meets the conditions of the Regional Permit. 

16. That the attachments to and conditions listed in the attached Section 401 water 
quality certification from the Missouri Department of Natural Resources dated October 17, 2002, 
are considered to be part of- this permit. 



Further information: 

1. Congressional Authorities: You have been authorized to undertake the activity 
described above pursuant to: 

( ) Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403). 

( X ) Section 404 of the Clean Water Act (33 U.S.C. 1344). 

( ) Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 
(33 U.S.C. 1413). 

2. Limits of this authorization. 

a. This permit does not obviate the need to obtain other Federal, state, or local 
authorizations required by law. 

b. This permit does not grant any property rights or exclusive privileges. 

c. This permit does not authorize any injury to the property or rights of others. 

d. This permit does not authorize interference with any existing or proposed Federal 
project. 

3. Limits of Federal Liability. In issuing this permit, the Federal Government does not 
assume any liability for the following: 

a. Damages to the permitted project or uses thereof as a result of other permitted or 
unpermitted activities or from natural causes. 

b. Damages to the permitted project or uses thereof as a result of current or future 
activities undertaken by or on behalf of the United States in the public interest. 

c. Damages to persons, property, or to other permitted or unpermitted activities or 
structures caused by the activity authorized by this permit. 

d. Design or construction deficiencies associated with the permitted work. 

e. Damage claims associated with any future modification, suspension, or revocation . , 
of this permit. 

4. Reliance on Applicant's Data: The determination of this office that issuance of this 
permit is not contrary to the public interest was made in reliance on the information you provided. ,..$ 

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit 
at any time the circumstances warrant. Circumstances that could require a reevaluation include, 
but are not limited to, the following: 

a. You fail to comply with the terms and conditions of this permit. 

b. The information provided by you in support of your permit application proves to 
have been false, incomplete, or inaccurate (See 4 above). 



c. Significant new information surfaces which this office did not consider in reaching 
the original public interest decision. 

Such a reevaluation may result in a determination that it is appropriate to use the 
suspension, modification, and revocation procedures contained in 33 CFR 325.7 or enforcement 
procedures such as those contained in 33 CFR 326.4 and 326.5. The referenced enforcement ; 

procedures provide for the issuance of an administrative order requiring you to comply with the 
terms and conditions of your permit and for the initiation of legal action where appropriate. You 
will be required to pay for any corrective measures ordered by this office, and if you fail to comply 
with such directive, this office may in certain situations (such as those specified in 33 CFR 
209.1 70) accomplish the corrective measures by contract or otherwise and bill you for the cost. 

6. Extensions. General condition 1 establishes a time limit for the completion of the 
activity authorized by this permit. Unless there are circumstances requiring either a prompt 
completion of the authorized activity or a reevaluation of the public interest decision, the Corps 
will normally give favorable consideration to a request for an extension of this time limit. 

Your signature below, as permittee, indicates that you accept and agree to comply with 
the terms and conditions of this permit. 

This permit becomes effective when the Federal official, designated to actfor the 
Secretary of the Army, has signed below. 

Willia J ayles 
C o l o n u s .  Army 
District Engineer, Rock Island District 

Date 

When the structures or work authorized by this permit are still in existence at the time the 
property is transferred, the terms and conditions of this permit will continue to be binding on the 
new owner(s) of the property. To validate the transfer of this permit and the associated liabilities 
associated with compliance with its terms and conditions, have the transferee sign and date 
below. 

Transferee . Date 



oct 1 

Bob 

O F  
Holden, Governor Stephen M. Mahfood, Director 

NATURAL RESOURCES 

Mr. Wayne Hannel 
U. S. Army Corps of Engineers 
Rock Island District 
Clock Tower Building 
P.O. Box 2004 
Rock Island, IL 61 204-2004 

Dear Mr. Hannel: . . . .  

Enclosed are the proposed State of Missouri 401 Water Quality Certification general conditions on the 
2002 general permit for CEMVR-OD-P-416820-1 for flood detention darns. The Missouri Department 
of Natural Resources and the Natural Resources Conservation Service have worked together to establish 
certifications that are agreeable to both organizations. We hope these general conditions can be accepted 
by the Corps, which will eliminate the necessity of processing many individual certifications on PL-566 
flood detention dams. If these are not accepted by the Corps, the applicant will still receive these same 
conditions through a separate 401 application to the state. We trust that you will find these acceptable 
for incorporation to the general permit so that the applicant can save time on the approval process. 

If you have any questions, please contact Georganne Bowme by e-mail at nrbowrna@dnr.state.rno.us or 
Don Boos at nrboosd@dnr,state.rno.us, by phone at (573) 75 1-7428, or by mail at Missouri Department 
of Natural Resources, Water Pollution Control Program, P.O. Box 176, Jefferson City, MO 65 102-01 76. 

Sincerely, 

WATER POLLUTION CONTROL PROGRAM 

- 3 , "  

Enclosures 

c: Roger Hansen, Natural Resource Conservation Service - 
Clif Baumer, Natural Resource Conservation Service 
Chris Hamilton, Natural Resource Conservation Service 
Jim Ptacek, Army Corps of Engineers, Kansas City District 
Jason Daniels, U.S. Environmental Protection Agency, Region 7 
Kelly Srigley- Werner, U. S. Fish and Wildlife Service 
Gene Gardner, Missouri Department of Conservation 
Mike Wells, Missouri Department of Natural Resources, GSRAD 

ppp - ---p -- - - p- - ~ - -  - - - - - - - - ---- - 
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WATER QUALITY CERTIFICATION CONDITIONS FOR 
GENERAL PERMIT 32 

(Flood Detention Dams) 

1. Only structures designed and constructed as ponds as described in Pond Conservation Practice 
Standard, Code 378, Natural Resource Conservation Service (NRCS) Field Office Technical Guide,. 
Section IV, are authorized by t k s  certification. 

2. Only first or second order streams shall be impounded under this general permit. (Stream order is 
delineated by the Strahler's Method.) 

3. Care should be taken to keep machinery out of the waterway as much as possible. Fuel, oil and other 
petroleum products, equipment and any solid waste should not be stored below the crest of the 
surveyed impoundment structure at any time, or in the adjacent floodplain beyond normal working 
hours. All precautions should be taken to avoid the release of wastes or fuel to streams and other 
adjacent waterbodies as a result of this operation. Petroleum products spilled into any waterbody or 
on the banks where the material may enter waters of the state should be irnrnediately cleaned up and 
disposed of properly. Any such spills of petroleum shall be reported as soon as possible to the 
Missouri Department of Natural Resources' 24-hour Environmental Emergency Response number at 
(573) 634-2436. 

4. All jurisdictional wetland and spring impacts that cannot be avoided or minimized will be 
compensated by mitigation according to the enclosed "Missouri Aquatic Resources Mitigation 
Guidelines." 

5. In order to maintain water quality from degradation by livestock, impoundments five (5) acres or less 
shall limit livestock access using NRCS's Heavy Use Area Protection Standard, Code 561, NRCS 
Field Office Technical Guide, Section IV, for protection of the access area. Impoundments over five 
(5) acres should limit livestock'access with the use of best management practices or alternative 
watering systems. 

6. Clearing of vegetationftrees should be the minimum necessary to accomplish the activity. 

7. Any land disturbance activities disturbing one (1) or more acres of total area for the entire project 
requires a stormwater permit from the Water Pollution Control Program for land disturbance activities. 
Note: this is one (1) acre of area disturbed for the total projea, not one (I) acre of water of the United 
States. In this regard, please contact the Water Pollution Control Program at (573) 75 1-6825. 

8. Only clean, nonpolluting fill should be used for dam structures. 

9. Work should be conducted during low flow whenever possible. 

10. Augmented flow shall be maintained at all impoundments that have watersheds of 640 acres or more 
contained within the combination of their own and the adjacent controlled tributaries. 

1 1. An electronic copy of verifications sent to the U.S. Army Corps of Engineers with baseline 
information on each structure site will be sent to the fo~1owb-g Water Pollution Control Program 
address: ~~nrbowmg@,dnr.state.mo.us. I ,  

-- - - -- - 

--- 

--- 12.-This cemificatio~ d o e s ~ t - a u t l i o r i z F ~ y - c o n s ~ e t i ~ a c ~ v i t i e s  thatare-locatdinOroccurs w E i i t W 0  - 
(2) miles upstream of a designated outstanding state or national resource water (10 CSR 20-7.03 1). 



Transmittal No. 328 

NATURAL RESO WRCES CONSERVATION SERVICE 
CONSERVATION PRACTICE STANDARD 

POND 

tN0.1 

CODE 378 
. Is the difference in elevation (feet) between 

Definition the auxiliary spillway crest and the lowest 
point In the cross section along the 

A water impoundment made by constructing centerline of the dam. For dams on existing 
a dam or an embankment or by excavating a roads or other sites without a measurable 
pit or dugout. channel at centerfine, the lowest elevatfon at 

the doirvnstream toe wili be used to 
In this standard, ponds constnrcted by the . determine effective height If there is no 
fbst method are referred to as embankment auxiliary spillway, the lowest elevation along 
ponds, and those constructed by the second settled top of dam is the upper limtt. 
method as excavated ponds. Ponds 
constructed by both the excawlion and the 3. The overall height of the dam is less than 
embankment methods are classified as 35 feet, and the dam is hazard dass (a). 
embankment ponds If the depth of water 
impounded against the embankment at Overall height is the difference in elevation in 
splllway elevation is 3 feet or more. feet between the lowest elevation in the top 

of dam (exduding the auxiliary spilhvay) and 
Purpose the lowest elevation in the natural bed of the 

stream or watercourse or the lowest .point on 
To provlde water for Ihrestock, fish and the toe of the dam (whichever is lower). 
wildlife, recreation, Rre control, Irrigation, 
crop and orchard spraying, malntaln or Dams with an overall height of 35 feet or 
improve water quality, aesthetically pleasing more shall meet the requirements of the 
on the landscape, and other related uses. Missouri Department of Natural Resources, 

Dam and Reservoir Safety Council and meet 
Scope or exceed the requirements of Technical 

Release 60 (TR-60). 
This standard establishes the minimum 
acceptable quality for the design and Any dam beyond the scope of this standard -- 

con@ctfon of ponds t will be designed h accordance with 
Technical Release 80 (TR-60). See Section 

1. Failure of Uie dam will not result in loss of 520.22, National Engineering Manual for 
Ufe; fn damage to homes, commercial or definition of classes'iof hms. 
hrdwtrlal buildings, main highways, 
railroads; or in Interruption of the use of Conditions where practice applies 

h public utilities. 
Site wndldns. . S i  conditions shall be 

2 The product of the storage times the such that runoff from the design stonn (see 
effective fill hei ht of the dam is less than P Table 3) can safelya@ss through' (1) a 
3,000 amfee  . Storage Is the volume natural or wnstructed auxiliary spilhy,(2) a 
(acre-feet), In the reservoir below the cornbfnation 'bf ar principal spUhvay and an 
elevatfon of the crest of the auxiliary awlllary spillway, or (3) a principal spillway. 
spillway. The effecthre fill height of the dam Where more than one site exists, select as a 

final location the one that disturbs the least 

CortMwvaWn p r a ~ ~ ~  an mewed ' ically, and 
O b . k t h e a m m t v e m o n , a n a a m N a t u r a l R ~ ~ = a .  

L., -- - - 
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Transmittal No. 328 

amount of wildlife habitat. Consider 
landowner's priorities and best achieves the 
objectives with the least negative impact on 
other important resources. 

Drainage area. The drainage area above 
the pond must be protected against erosion 
to the extent that expected sedimentation 
will not shorten the planned effective life of 
the structure. The drainage area shall be 
large. enough so that surface runoff and 
subsurface flow will maintain an adequate 
supply of water in the pond. The water 
quality shall be suitable for its intended use. 
Missouri supplement to the National 
Engineering Handbook (NEH) Part 650, 
Engineering Field Handbook (EFH) Chapter 
11, may be used as a wide In determining 
minimum size of wnttibutlng drainage area. 

Reservoir area. The topography and soils 
of the site shall perm% storage of water at a 
depth and volume that insures a dependable 
supply, considering beneficial use, 
sedimentation, season of use, and 
evaporation and seepage losses. If surface 
runoff Is the primary source of water for a 
pond, the soils shall be impervious enough 
to prevent excessive seepage losses or shall 
be of a type that sealing is practicable. 

The minlmum pond sfze shall be that 
required to meet the calculated needs. The 
minlmum depth shall be 8 feet over 10 
percent of the normal water surface area 
unless fish production Is an important design 
consideration. Where underlying material 
prevents excavation to 8 feet, the minimum 
depth shall be 5 feet over 25 percent of the 
nomal water syrface. Mlnlmum depth and 
surface atea dogs .not apply to ponds 
primarily for wildlife-her, 

Ponds primadly for fish production. For 
best manapment,, mlnimum surface area 
should be 1.0 a d .  Ponds shall be at leasf 
eight (8) feet *deep" over an area of 
approximately 1,000 square feet. Shoreline, 
excluding ' embankment and wateway 
outlets into'thd pond, shall 'be sloped 3 
(horizontal j' to 1 (vertical) or, 'steeper h m  
normal water surface to a -depth of'3 feet. 
On ponds with a surface area of 6 acres or 
greater, this requirement may be reduced to 
75 percent of, the shore Ilne. For ponds 
larger than $ 3  acrdid, provisions shall be 

made to drain the pond in a 14day period. 
An available pumping system of adequate 
size will meet this requirement. 

Management shall be according to Missouri 
Standard and Specification for Fishpond 
Management (399)., 

b .  

Investigations. 'Sufficient investigatl ons 
. shall be made of the dam site and borrow 

amas to determine suitability of site and 
materials for construdion, dam stebility, and 
water holding ability. A complete analysis of 
foundation and earth fill materials shall be 
made when, in the opinion of the responsible 
engineer, such an analysis is necessary. 
National Engineering Manual - Part 531 and 
Missouri supplements regarding dam site 
Investigations will be followed. 

DESIGN CRITERIA FOR EMBANKMENT 
PONDS 

Foundation cutoff. A cutoff of relatively . 
Impervious material shall be provided under 
the dam if necessary. The cutoff shall be 
located at or upstream from the centeriitie of 
the dam. it shall extend up tho abutments 
as required and be deep enough into a 
relathrely lmpewious layer .or provide a 
stable dam when combined with seepage 
control. The cutoff trench shall have a 
bottom width adequate to accommodate the 
equipment used for excavation, backfill, and 
compaction operflons. Side slopes shall . 
be 1-112 (horizontal) to 1 (vertical) or flatter 
as needed to be stable. The cutoff shali be 
of sufficient size and extent to prevent 
excessive seepage under or around the 
dam. 

Seepage control. Seepage' control Is to be 
Included if (1) p e ~ o u s  layers are not 
intercepted by the cutoff, (2) seepage may 
create swamping downstreami (3) needed to 
Insure a stable embankma, or (4) special 
problems require drainage for .*stable dam. 
Seepage control may be accomplished by 
(1) foundation; abutment, or embankment 
drains, (2) resenrolr blanketing, or (3) a 
wmbinatlon of these measures. 

Earth embankment. The mlnimum top 
width for a dam Is show below. If the 
embankment top Is to.be used'-as a public 
road, the minimum width shallbe 18 feet for 

NRCS MOFOTG 
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Transmittal No. 328 

one-way traffic and 26 feet for two-way 
traffic. When embankment top is to be used 
as a farm mad, the minimum top width is 12 
feet Guardrails or other safety measures 
shall be used where necessary and shall 
meet the requirements of the responslble 
road authodty.- 

'Overall height 
of emknkmendl Top width 

(feet) (feet). 

12 or less 6 
12 - 16 8 
16-22 . 10 
22-26 12 
26-3!j 14 

1 Determine overall embankment helght to 
nearest foot only. 

The combined upstream and downstream 
side slopes of the settled embankment shall 
not be less than 6 (hobntal) to 1 (vertical), 
and no slope steeper than 2-112 (horizontal) 
M 1 (vertical). All slopes must be designed 
to be stable, even If flatter slopes are 
required. Slope stability shall be evaluated 
based on soil mechanics analysis or past 
experience In the surrounding area. 

Suiible vegetation shall .be established on 
all earth dams and adjacent critical areas . 
If needed to protect the face of the dam, 
special measures, such as berms (level or 
sloping), rock riprap, sandgravel, soil 
cement, or special vegetation (Reference 
Technical Releases No.56 QT No.691, shall 
be provided. Potential wave erosion factors 
such as orlentation, exposure, . and fetch 
length should be consjcdh for all ponds to 
determine if protectiop is pS+ed. Hlstory of + 
other .sites in sunrhdirlg area shall be ' 

considered when evaluating w a d  protection. 
In some areas wavg erosidn is severe even 
on small pool' area& .- Wave eroslon 
protection shall be provided on the dam for 
all reservoirs exceding 5 acre surface' area 
unless otheMllse evaluated and approved by 
the responsible engineer. Minlmum wave 
protection to be used: (1) an 8 foot berm at 
prlndpal spillway elevetlon 01. (2) construct 
upstream slope 4 (horizontal) 'to 1 (vertical) 
- - - - - - - - - - 

or flatter. For pod sizes of 10 acres or 
more, compute wave height by Technical f: - a %  

Release - 56 (TR-56) or Technical Release 
69 (TR-69). Wave heights over 1 foot may 
require sloping berms or rock riprap. 

The mlnlrnum ~levati6n i f  .the top of the . 
settled embankment shall be 1 foot above 
the water surface In the reservoir wfth the 
awlllary spillway flowing at design depth. 
The minimum. "rdiffemnce .in elevation 
between the crest of the auxiliary spillway 
and the settled. top of dam shall be 2 feet for 
all dams having more. than a 20-acre 
drainage area or mob than 20 feet In 
effective height. . 

The design height of the dam shall be 
Increased by the amount needed to Insure 
that after settlement the height of the dam 
equals or exceeds the design helght. The 
actual percent Increase selected by designer 
shall be based on (1) soil mechanics test 
resuIts, (2) history of dams In the . 
surrwndlng area, and (3) the type of 
compaction designated. The following 
mlnlmum shall be met: 

(a) 3 to 5 percent increase where fa1 .- 
material is placed in Wnch layers and 
compacted by heavy hauling equipment or 
liquid filled tamping roller. (Sheepsfoot or 
wedgefoot drum rollers are considered 
tamping rollers.) 

@) 5 to 10 percent Increase where fill 
construction end cornpadon Is by 
bulldozer or light hauling equipment, i.e., 
unloaded scrapers. lndiidual layers shall be 
5 inches In thickness or less. 

. -4) 

Principal spillway. A pipe conbuit, 'with 
needed appurtenances, shall be p l e d  
under or through the dam exmpt where 
rock, concrete or other types @hechpical 
spllhvays are used or where:the,mte and 
duration of flow can be safely handled by a 
vegetated or earth spillway. . 4. ., 

The crest elevation shall 'not ' b ~  less than 0.5 
foot below the crest of the auxiliary spllhvay 
for dams having a drainage area of 20 a m s  
or less and not less than 1 foot for those 
having a drainage area of more than 20 
acres. I 

-&I 
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When design discharge of the principal 
spillway is considered in calclllating .peak 
outflow through the auxiliary spillway, the 
crest elevation of the inlet shall be such that 
full flow will be generated in the conduit 
before there is discharge through the 
auxiliary spillway. Sufficient stage 
(difference in elevation between crest of 
auxiliary spillway and invert of principal 
spillway Inlet) shall be provided to Insure 
efficient use of principal spillway. The lnlet 
sectlon and outlet section shail be designed 
to fundion satisfactorily for the full range of 
flow and hydraulic head anticipated. 

The capaclty of the pipe conduit shall be 
adequate to discharge long duration, 
continuous, or frequent flows without flow 
through the awiliary spilhvay. The dlameter 
of the pipe shall not be less than 4 Inches. If 
the pipe conduit Is 10 lnches or greater, its 
design discharge may be considered In the 
hydraulic design. 

Table 3 gives the minlmum requirements for 
slzing the principal spillway and determining 
the temporary water storage volume needed 
In determining the stage required between 
the crest of the p'iincipal splllway and the 
flow line of the auxiliary spillway. 

Plpe conduits under or through the dam shail 
meet the following requlrements: (1) the 
pipe shall be capable of withstanding 
external loading without yielding, budding, or 
cracking, (2) pipe strength shall not be less 
than that of the grades indicated in Table 1 
or Table l a  for PVC plastic pipe and in Table 
2 for corrugated aluminum and galvanized 
corrugated steel pipe, (3) the inlet and outlet 
sections shall be stntciurally s o w  and 
made of materials compatible with that of the 
plpe,*and (4) all pipe joints shell be made 
wa eftight by the use of coupllngs~or gaskets 
or d y wgldlng or caulking. .I cc  * 

m j. 
The conduit 'slope shall be adequat$ to 
provide positive drainage after consolldation 
has occurred. Slope of the' oqet section for 
conduits 15 lnches in diameter or greater 
shall not exceed 7 percent. 

When condult design requires an elbow, the 
outlet section from the elbow to outlet end 
shalllnot be less than 16 feet In length. The 
conduit extension beyond end support or 

- -- - - - - - - 

downstream toe of fill shall not be less than 
6 feet. 

invert of the outlet pipe section shall be no 
higher than 2 feet above the outlet channel - 
flowline unless othelwise approved by the 
responsible engineer. 

Acceptable pipe materials for effective fill 
. heights are: 

(a) 35 feet or l e s ~  

Cast in place reinforced concrete 
Reinforced concrete pipe 
Corrugated steel pipe 
Nay or good auality used welded 
steel pipe 

(b) 25 feet or less 

Cast in place reinforced concrete 
Reinforced concrete pipe 
Cormgated steel pipe 
New or good auality used welded 
steel pipe 

Ductile iron pipe 
Cormgated aluminum pipe 
Plastic .pipe 

Welded steel plpe shall meet tolerance 
requirements of ASTM A53 or equivalent 
specificatlons. Welded steel pipe shall be 
new, new reject, or hlgh quality used pipe. 

Minimum effective" wall thickness for welded 
steel pipe shall,be: 

(a) 3.46 (0.188) Inches for plp~yi I 
dlameters 24 inches or less 

9 

(b) 1/4*(0.25) inches for pipe diameters ., ' 
over 24 indes 

effective wall thickness - wall ..' 
1, 

thickness minus maximum depth of rust or 
corrosion pits 

..*- 

Aluminum pipe wlll not be used in soils that 
are outside the pH range of 4 to 9. 

Concrete plpe Shall be lald In a concrete 
bedding or akoncrete cradle, if required. . ' 

. . 
- - - - - - - -- - - 
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Plastic pipe that will be exposed to direct 
sunlight shall be made of ultraviolet-resistant 
materials and protected by coating, 
shielding, or provisions for replacement as 
necessary. Connections of plastic pipe to 
less flexible pipe or structures must be 
designed t9- avoid stress concentrations that 
could rupture the plastic plpe. 

The maximum height of fill over any pipe 
must be evaluated by Technical Release 77 
(TR-77), use Tables 1, la, 2, or other 
suitable methods. Pipe shall be watertight. 
The joints between sections of pipe shall be 
designed to remain watertight after joint 
elongation caused by foundation 
consolidatlon. Cantilever outlet sections, tf 
used, shall be designed to withstand the 
cantilever load. Pipe supports shall be 
provided when needed. Outlet pipe supports 
will be used on conduits larger than 18 
inches for corrugated metal pipe and larger 
than 24 Inches for welded steel pipe. For aU 
plpe sizes, WC plastic pipe shall not 
protrude from the embankment more than 
six (6) feet unless an outlet pipe support Is 
installed. Pipe support will be according to 
an approved standard design and will be 
installed at the intersection of downstream 
slope of fill and outlet channel. Other 
suitable devices srich as a Saint Anthony 
Falls (SAF) outlet or Impact basin may be 
used to provide a safe outlet 

Cathodic protection shall be provided to 
reduce corroslon of welded steel and 
corrugated steel pipe if the need and 
importance of the structure warrant. 
Cathodlc protection should normally be 
provided for corrugated. @el pipe if the 
saturated soil resistMty is less than 4,000 
ohmsun or the pH is lower than 5. 
Conservation Practice Standard lrrigatlon 
Water Conveyance, Steel Plpellne (430-FF) 
provides criteria for d o d i c  protection of 
welded steel plpe. A plpk layout ahat 
ensures good drainage reduces the rate of 
metal comwion. In hlqhly corrosive soils use 
of alternate plpe materials such .as plastic 
pipe should be considered. 

Anti-seep collars shall be Instailed &und 
the plpe conduit or pond drain pipe in the 
normal saturation zone If any of the following 
conditions exlst: 

1. The overall height of the dam exceeds 15 
feet. 

2. The conduit- is smooth pipe larger 
than 8 Inches in diameter: 

3. The conduit is~&rrugated metal pipe 
larger than 12 inches in diameter. , I 

. Anti-seep collars and their connections to 
the pipe shall be watertight. Tha collar 
material shall be compatible with plpe 
materials. The maximum spacing shall be 
approximately 14 times the minimum 
projection of the ' collar measured 
perpendicular to the pipe but shall not 
exceed 25 feet. Mlnimum collar proJectlon is 
1.0 fwL For design considerationl, ' see 
Missouri supplement to the National 
Engineering Handbook (NEH) Part 650, 
Engineering Field Handbook. 

Closed conduit spillways designed k r  
pressure flow must have adequate 
antivortex devices. 

If needed to prevent dogging of the conduit, 
an appropriate trash guard shall be Installed 
at the Inlet or riser entrance. For safety 
reason, all vertical drop Inlets will be 
constructed .to prevent accidental injury to 
livestock- and humans. This may be 
accomplished by uslng a tior&ontal 
antivortex baffle, trash rack, or guard mil. 

Other pipelines. A pipe wlth a suitable 
valve shall be prodded to drain the pod area 
if needed for proper pond management or if 
requlred by state law. The principal spilhvay 
conduit may be used as a pond drain if It is 
located so as to acciimpllsh this fundon. 

Supply pipe through the dam to watering 
troughs and other appurtenances sfpll have 
an Inside daineter of not less &an 1-114 
Inches Supply pipes shall be i'nstqlled in 
conjunction with a suitable intake deVk with 
strainer, valve, and provisions td avoid 
freezing. 

Dry hydrant installations may'be planned 
with new pond construction. Dry hydrants 
through embankments shall be installed In 
accordance with principal spillway critefla. 

NRCS MOFOTG 
December 19B8 



Transmittal No. 328 

Trickle tube capacity shall be at least equal 
to the maxlmum spring or base 'flow. 
Minimum tube site is 4 inch diameter. Crest 
elevation shall be at least 0.5 foot below the 
crest of the auxiliary spillway. Trickle tubes 
through the dam shall meet all requirements 
for a principal spillway except flgod-rotrtlng is 
not required. Trickle tubes installed in the 
abutment around the end of the dam may be 
cormgated polyethylene or polyvinyl chloride . 
tublng. Tubing may be installed. through the 
dam at a point where the height of dam 
above natural ground is 3 feet or less a 
minlmum of 9 inches of sand backfill Is 
placed all around the conduit, beneath the 
topwidth of the dam. Pipes or tublng with 
equivalent strength and- durability may be 
used. 

Auxlllary spillways. Auxiliary spillways 
convey large flows safely downstream from 
earth embankments. 

An auxiliary spillway must be provided for 
each dam, unless the principal splllway is 
large enough to pass the routed design 
hydrograph peak discharge and the trash 
that comes to it without overtopping the dam. 
A closed conduit principal spillway having a 
conduit with a cross sectional area of 3 sq R 
or more, an Inlet that will not dog, and an 
elbow designed to facilitate the passage of 
trash is the minimum size and design that 
may be used without an auxiiiary splllway. 
The mlnlmum capacity of a natural or 
constructed auxiliary spillway shall be that 
required to pass the peak flow from a deslgn 
storm of the frequency and duration shown 
In Table 3 less any reduction creditable to 
conduit discharge and detentio~ storage. 

The auxillary spillway shall safely pass the 
peak flow or the storm runoff shall be routed 
through the reservoir. The roang shall start 
with the water surface at thd'elevation o fne 
crest'of the principal spilldy o&t the water 
surface after 10 days 'drawdown, whichever 
is higher. The 1-y drawdown shall be 
computed from the -crest of the auxiliary 
spillway or from the elevation that would be 
attained if the entire design storm were 
Impounded, whichever Is lower; Awillary 
spillways shall provide for passage of the 
design flow at a safe velocity5 to a point 
downstream where the dam will not be 
endangered. 

-- - - 
- - -- 

- -  - - - 

---- 

Constructed auxiliary spillways are open 
channels and usually conslst of an inlet 
channel, a control section, and an exit 
channel. They shall be trapezoidal and shall 
be located in undisturbed or compacted 
earth. The side sloes shall be stable for 
the material in which the spillway Is do be 
constructed. Spillway sideslopes shall be 2- 
112 (horizontal) to 1 (vertical) or flatter. 
Auxiliary spillway shall have a bottom wjdth 
of not less than 10 feet 

Upstream from the control section, the inlet 
channel shell be level upstream for at least 
25 feet or a distance needed to protect and 
maintain the crest elevation of the spllhrvay. 
The inlet ch'annel may be wnred to fit 
existlng topography. The grade of the exit 
channel of a constructed spillway shall fall 
within the range established by discharge 
requirements and permissible velocities. 

Spillway dikes or shaped exit channels shall 
exlend to the point downstream that ensures 
the spillway flows do not damage the earth 
embankment. Sldeslopes of the consbucted 
spillway dike shall have a slope of 2-112 
(horizontal) to 1 (vertical) or flatter, a 
minimum top width of 4 feet, and a minimum 
height of 2 feet above the spillway grade. 

Structural auxiliary spillways. If chutes or 
drop spillways are used for principal 
spillways or awdiiary spllhvays, theyshali be 
deslgned according to the principles set forth 
in the National Engineering Handbook (NEH) 
Part 650, Engineering Field Handbook for 
Conservation Practices; National 
Engineering Handbook, Section 5, 
Hydraulics, Section 11, Drop ~~ii lvv&:' and 
Sectlon 14, Chute Spillways, The minimum 
capacity of a structural spillway shall be that 
required to pass the peak flow apacted 
from a design storm of the frequqfky and 
duration shown in Table 3 less any redueon 
Meditable to conduit discharge and deterition 
storage. 

Visual resource design. The visual design 
of ponds In areas of hlgh public visibility and- - - 
those associated with recreation shall be 
carefully considered. The underlying 
criterion for ail visual design . is 
appropriateness. The shape and form of 
ponds, excavated material, and plantings are. 

- - -  - - 
- -- - -- - - - - - - -- 

- - 

- - 
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to relate visually to their surroundings and to 
their function. . . 

The embankment may be shaped to blend 
with the natural topography. The edge of 
the pond may hishaped so that it is 
generally cunrilinear mther than rectangular. 
Excavated material can be shaped so that 
the flnal form is smooth, flowing, and fitting 
to the adjacent landscape mther than 
angular geometric mounds. If feasible, 
Islands may be added for visual interest and 
wildlife value. 

DESIGN CRITERIA FOR EXCAVATED 
PONDS 

Runoff. Provisions shall be made for a plpe 
and auxiliary spillway If necessary. Runoff 
flow patterns shall be consldered when 
locating the pit and placing spoil material 
(see Table 3). 

Slde elopes. Side, slopes of &cavated 
ponds shall be stable and shall not be 
bteeper than 2-1 12 (horizontal) to 1 (vertical). 
If livestock will water directly from the pond, 
a watering ramp of ample wldth shall be 
provided. The ramp shall extend to the 
anticipated low water elevation at a slope no 
steeper than 4 (horizontal) to 1 (vertical). 

Perimeter form. If the structures are to be 
used for recreation or are located in high 
publlc view, the perimeter or edge must be 
curvilinear in form. - 

Inlet protection. if surface water enters the 
pond in a natural or excavated channel, the 
side slope of the pond shall be protected 
against erosion. 
ramps are constructed in an excavated 
pond, the fence shali permit livestoclpaccess 
to the ramp area only. In other mses thq 
fence wlil be located no doser than "2!$ feet 
(horizqntal distance) from the normal water 
line. Fence materials and fence installation 
shali be as outlined in the standards and 
specifications for Consenration Practice 
Fence (382). 

Where the pond is to be developed as 
wildlife land, the fence will be located no 
closer than 40 feet to the sides of Wnormal 
water and 70 feet from the upper end of the 

- - normal pool. - - -- - - 

pp 

Excavated material. The material 
excavated from the pond shall be placed so 
its welght will not endanger the stability of 
the pond side slopes and where It will not be 
washed back into the pond by rainfall. it 
shall be disposed of in one'df the following . - 
ways: 

. 1. Uniformly spread to a- height not 
exceeding 3 feet with the top graded to a 
continuous slope away from the pond. 

2. Uniformly placed or shaped reasonably 
well with side slopes 'assuming a natural 
angle of repose for the excavated material 

. behlnd a berm width equal to.the depth of 
the pond but not less than 12-feet' 

3. Shaped 'to a designed form that blends 
visually with the landscape. 

4. Used for low embankment and leveling. 

5. Hauled away. 

EMBANKMENT AND EXCAVATED PONDS 

Slnce ponds are potentiaily hatardous, '; 
8afet)i aspects must be considered In the 
design. If the area Is used for recreation. it 
is recommended to erect warning signs, 
place lifesaving equipment neahy* and post 
Instructions of what to do in emergendes. 

Where an adjacent area Is used for grazing 
or is open to Ilvestodc, the pool area, 
earthfill, and vegetative spillway shall be 
fenced to exdude livestock. Where watering 

Fencing may be necessary to exclude traffic, 
that may emdanrger the vegetathre cover c y ~  
the embankment and spillway areas and fb 
prevent $9 use of the facilities for purposes 
other than intended. 

The exposed surfaces of the embankmbnt, 
earth spillway,. b o r n  areas, and other 
areas disturbed during constnrction shali be 
seeded or sodded. The seedbed 
preparation and treatment and the seeding 
mixturesand methods shall be as outllned irg, 
the standards and specification for 

NRCS . MOFOTG 
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, Consenration Practice Crltical Area Planting PLANS AND SPECIFICATIONS 
(342). 

Plans and specification for installing ponds 
shall be in keeping with this standard and 
shall describe the requirements for appiying 

. = the practice to achieve i& intended purpose. 

Drawings and wnstmction specifications 
shall be provided to the landowner or hidher 
representative witti sufficient copies for the 
contractor. - Special constructron 
specifications shall be prepared for the 
complex sites. The national guide 
specification and NRCS Handbooks shall be 
utilized in preparing these specifications. 
Missouri Construction SpecMcations 378-A 
and 378-6, as applicable, will be used for all 
other sites. 

OPERATION AND MAINTENANCE 

The following University of Missouri 
Agricultural Guide provides information on 
operating and maintaining structures with 
embankment dams: 

1548 'Maintaining Small Dams" 

NRCS MOFOTG 
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. . 

. . 

Table I- Maximum allowable earthfill cover over . .. PVC pipe for earth 

Schedule for SDR Maximum dept& - 
(Standard Dimension  atl lo)* . of flII over pipe- 

. . 

. Table la- Maximum acceptable earthfill cover (feet) over various - - 

other PVC Pipe Materials 4 k e  

D€?S Size (Inside Diameter) 
4 " .  6" 8" lo* 1 T 

AWWA CgOO 
100 psi 15 15 15 15 15 
150 ~ S I  27 n 27 27 27 
200 psi 35 35 35 35 35 

ASTM Dl  785 
Schedule 40 25 17 13 11 10 
Schedule 80 35 35 30 27 25 
Schedule 120 35 . 35 . .. . 35 35 - 35 

I Polyvinyl chloride pipe, PVC 1120 or PVC 1220, conforming to ASTM Dl785 
ASTM 02241 or equivalent. 

2 SDR = putside diameter (In- 
wall thickness ,(inches) 

3 Fill depths are based on 7 I/'% pipe deflection in accordance with Technical 
Release 77 - Design and Installation of Flexible Conduits - Plastic Pipb. -, + 

4 W C  pipe is not permitted in dams with effedive fill height greater than 25 feet. 
t 

5 Backfill mund pipe shall be carefully placsband well tamped with a deqsfty equal to 
or greeter than 85% of Standard Proctor. 

: :4 
1 

6 Polyvinyl chloride pipe, WC 1120 or PVC 1220 conforming to ASTM 01785, AWWA C900, I >  

, ' or equivalent 

-- - -- -- -- -- - - - -  - - - - - -- 
-- 

-- -- 
- __- 
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. : 
. Table 2 - Minimum ages or thickness for cormgated metal pipe 4 ,  (2-213 in es x 1/2 inches corrugations) 

Steel ~lurninurn~ 
M~nimum aaae Minimum thickness finches) 

Pipesdiarneter (inches) Pipe Diameter (inches) . 

Fill 21 and 21 and 
over less 24 30 36 42 48 less 24 30 36 
pipe 

1 Riveted or helical fabrication. 
2 Not permitted. 

NRCS MOFOTG 
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Table 3 

'This table gives minimum requirements for sizing principal and auxiliary spillways f 
and for determining temporary storage volume. The minimum design storm shall 
be Type 11,24 hour duration of frequency shown below. This table does not 
apply to pond dams having,an overall height greater than 35 feet. 

7 
'I 

Condition Principal Auxiliary 
Drainage Effective Storage of S~ilhrvav S~illway 
Area Height a Vegetated Minimum Minimum 

of dam Spillway Design Design 
storm d s t 0 4  

M 
(Acres) (Feet) (Acre-Ftl . IFreauencvI (Freauencv\ 

20 - 20 Less Good 
. or less or less than50 Fair a/ 10 

4' 
Poor 1 

Good 
20 Greater Less 

. d '  

or less than 20 than 50 Fair 9/ 25 

Poor 2 

Good 
Greater 20 Less 

1 f/ 
than 20 or less than 50 Fair . 2 f/ 25 

, . Poor 5 

Good 2 
ALl  OTHERS (WITH OVERALL 
HEIGHT 35 feet or less) Fair 5 50 

Poor 10 

81 Total storage below crest of awWlary spillway or top of dam if an auxiliary spillway is 
not provided. 
Description of condition from end of constructed auxiliary spillway channel to main channel or 
gully downstream from the dam. Good - Uniform siope with no drops to outlet channel, good 
sod. E& - Uniform slope with small drops, good sod; or uniform slope with small draw, fair 
vegetation, and shrubby banks. m r  - ~{eep slopes or raw gully banksl sparse vegetation. 
For drainage areas up to 600 a m ,  storage may be determined ushyl approximatbreswoir 
routing methods in the Engineering Fleld Handbook Supplement to Chapter 11. 

fl No plndpal spillway is required except that where the pond Is spring fed or mere are other . 
sources of steady base flow, a tridde tube shall be installed. 
A trickle tube shall be installed when a principal spilhvay is not designed. - 

1 A trickle tube may be used when drainage area Is 150 awes or less and the auxlliary'spillway 
design flow is less than: 

a) 200 ds with good vegetated spillway wndMon. . r 
b) 150 cfs.with fair vegetated spillway condition. 

---- - - -- - 
- - 

-- -- 

---- 
-- - - -- -- -- - - - - 

-- -- 
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NATURAL RESOURCES CONSERVATION SERVICE 
MISSOURI CONSTRUCTION SPECIFICATION 

FOR 

EARTH DAMS 

General Cutoff trench 

Construction operations shall be carried out 
In such a manner and sequence such that 
erosion and air and water pollution will be 
minimized and held within legal limits. A 
land disturbance permft from the 

. M W u r i  Department of Natural 
Resources may be needed if the 
disturbed area Is greater than flve acres 
In she. 

The completed job shall present a 
workmanlike appearance and shall conform 
to the line, grades, and elevations shown on 
the drawings or as staked fn the field. 

All operations shall be carried out in a safe 
and skilffil manner. Safety and health 
regulations shall ' be observed and 
appropriate safety measures used. 

Foundatlon preparation 

The foundatlon area shall be cleared of 
trees, logs, stumps, roots, brush, boulders, 
sod, and rubbish. A minlmum of 3 inches of 
topsoll and sod shall be sMpped from 
foundation area. The topsoil and sod are to 
be stockpiled. 

Msting stream channels crossing tRe 
foundation area shall be sloped 21 or flatter 
and deepened and widened as necessary to 
remove unconsolidated sediments, stump, 
roots, and other objedlonable material and 
to accommodate compaction equipment. 

After stripping, the foundation area will be 
prepared to assure bonding with the fill by 
removing loose dry material, scarifying, 
disking, adjusting moisture, and compacting 
as necessary. 

The minlmum depth shown on the drawing fs 
an estimate. Flnal depth of cutoff trench . 
shall be determined by observation. SMe 
slopes of artoff trench shall be 1 1 2 1  or 
flatter, as needed to be stable. Send, gravel, 
and other water cconducting materials shall 
be removed to prevent leakage under the 
dam. 

When rock' or other hard layers are 
encountered, a bulldozer mounted single 
both ripper shall be used to loosen all 
weathered material. Stair-step rock or hard 
ledges will requlre handwork to remove all 
loose materials and hand backfill with. clay 
before machine backfill Is started. 

In some cases, it will be necessary to 
fhoroughly dean the bottom of rock core 
trenches to ensure good bond and prevent 
leakage. 

Flll placement 

The material placed In the fill shall be free of 
detrimental amounts of sod, roots, frozen 
sou, stones over 6 Inches In dlameter 
(except for ruck fills), and other 
objectionable material. To the extent they 
am suitable, excavated materials are to be 
used as flU material. The distribution and 
gradation of materials shall be such that 
there will be no lenses, pockets, streaks, or 
layers of material differing substantially In 
texture or gradation from the surrounding 
material. Where it is necessary .to use 
material of varying texture and gradation, the, 
more plastic material shall be placed in the ' 
center and upstream portions of the fill. 
Foundation areas and cutoff trenches shall 
be kept free of standing water when flll is 
being placed on them. 

The placing and spreading of the fill shall be 
started at the lowest mint of the foundation 

- - - -- -- 
-- --- - -- - - - - - -- - a n d  the --fill - shall~Lbe brought - 'up In--. 

appmfi.mateT K-m@ F--~ ~ == 
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exceed 9 inches in thickness. Each layer 
shall be spread, processed, and shall be 
compacted by one of the following methods, 
as specified on the drawings: 

Domr - Complete coverage by tread or track 
of hauling or spreading equipment. Each lift 
shall not exceed 5 inches In thickness. 

Roller - two passes of standard tamping type 
roller over the entire area to be compacted. 
Complete coverage by the treads of loaded 
hauling equipment is considered equivalent 
to two (2) passes of tamplng roller. Each lift 
shali not exceed 9 inches in thickness. 

Ttia tampirlg-type roller shall have tampers 
or feet projecting not less than six (6) inches 
from the surface of the drum and shall have 
a minimum static load on each tamper of 
250 pounds per square inch of tamping 
area. Tamplng rollers with minlmum static 
load on each tamper of 125 pounds per 
square inch of tamping area may be used ff 
the number of passes Is increased to four 
(4) or the thickness of lifts is reduced to four 
(4) inches. (Sheepsfoot or wedgefoot drum 
rollers are considered tamplng rollers.) 

An openlng in the fill for drainage during 
construction is permitted. Care must be 
taken when the fill closure is made to assure 
proper compadlon and bond of the fill 
material to the existing fm. The openlng 
shall have a bottom width wide enough to 
allow equipment to work on a horizontal 

Additbnai detaiis: 

plane. As the drainage opening is filled, the 
side slopes of the existing fill shall be 
excavated until solid material is uncovered 
and good bond can be attained. 

Moisture control 2 , 

The minimum moisture content of the fill 
material and foundation shall be such that, 
when kneaded in the hand, the fill material 
will .form a ball whlch does not readlly 
separate. The maximum moisture content is 
when conditions are too wet for efficient use 
of the hauling and compaction equipment. 

Borrow keas ' 
, ,. . - - . A,. .. .- ....:L .:. 2 .. ... . ...: 

All borrow areas outside the pool area shall 
be graded and left so they are well drained, 
protected from eroslon, and may be seeded. 
Bomw areas inside the pool area shall have 
side slopes of 2:1 or flatter. 

Placement of topsoii 

Available topsoil should be placed gn the 
auxiliary spillway, the downstream slbpe, 
top, exposed surface of the upstream slope 
of the dam, and any other disturbed areas. 

+Vegetation 

Refer to JS-AGRON-7 for seeding and 
mulching recommendations or equivalent 

NRCS MOFOTG 
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NATURAL RESOURCES CONSERVATION SERVICE 
MISSOURI CONSTRUCTION SPECIFICATION' . 

FOR . . 

PIPE SPILLWAY . . 
. . . . 

(378-8) ' 

Materials' 

Materials and fabricatlon shail be as 
specified on the drawings. 

Cormgated metal pipe shall conform to the 
requirements of ASTM A760, A762, A885, 
B745, or B790 as appropriate. Plastic plpes 
through a dam shall be polyvinyl chloride 
pipe, PVC 1120 or 1220 conforming to 
ASTM D1785, ASTM D2241, or AWWA 
C9OO. The SDR 35 W C  plastic sewer pipe 
shall conform to ASTM D3034. Welded 
steel plpe shail meet tolerance requirements 
of ASTM A53 or equivalent specifications. 
Welded steel pipe shaU be new, new reJect, 
or hlgh quality used pipe. Anti-seep collars 
shall be of materials compatible with the 
pipe. 

The plpe conduit shall be placed on a firm 
foundation to the lines and grades shown on 
the drawings. Installation.shall be conducted 
in a sklful and workmanlike manner. 

Antl-seep collars are to installed at locations 
shown on the drawlngs with watertight 
connections. When the bottom half is 
plawd in a trench, special beckfill and 
compadon will be required to prevent 
leakage. 

where no cradle is provided under the pipe, 
the foundation shall be covered with dne (1) 
inch of loose, friable ML or CL soil inaterial 
(Unified Soil Classification System) 
immediatety prior to placing the pipe. Thls 
material should be saturated before 
additional baMl l  is placed. 

Selected backtill of friable ML or CL material 
shall be placed around structures, plpe 
condutts, and anti-seep collars at 
approximately the same rate on all sides to 
prevent unequal pressures. Wahr packing 
Is permitted for smooth steel mdui ts 36 
inches or less in diameter when total fill over 
the conduit will be ten (10) feet or less. 
Rubber tire,' hand, or manualty directed 
power tamper will be used on badcflll around 
all conduits or structures where water 
packing is not pemitted or used. Extreme 
caution must be exerdsed In backfill and 
compadon around structures or condub to 
prevent damage, movement or defledtlon. 
Compaction on the bottom half of conduits 
must be finn to 1 all voids and supply lateral 
support but not to the point where uplift 
pressure Is exerted. Fill adjacent to 
concrete shall not be placed until the 
ooncrete is strong enough to support the 
load. Adequate moisture must be 
maintained In all backfill material. 

The minimum moisture content of dl1 
material and foundation shall be such that 
when kneaded In the hand, the fill material 
will form a baU which does not readity 
separate. The maximum moisture content is 
when conditions are too wet for efflclent use 
of the hauling and compadion equipment. 

Equipment shaJl not be operated over any 
structure or conduit until there Is sufficient 
backfill to prevent damage. 

, ,, 
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NATURAL RESOURCES CONSERVATION SERVICE 
MISSOURI CONSTRUCTlON SPECIFICATION 

FOR 

WATER SUPPLY SYSTEM FOR EARTH DAMS 

( 3 7 W  

Materials 

Materials and fabrication shall be as 
specified on the drawings and as 
recommended by the manufacturer of the 
tank. The inside diameter of the plpe shall 
be as shown on drawings. All plumbing 
components shall be compatible with the 
tank and pipe used. 

Plastic pipe 2 inches or. less in diameter 
meeting ASTM speciflcatlons D-1785, D- 
2239, D-2241 or AWWA G901 may be 
used. Plastic pipe over 2 Inches in dlameter 
shail be Polyvinyl Chloride (WC) 1120 or 
1220 wnformlng to ASTM 0-1785 or D- 
2241. The ASTM or AWWA designation 
shail be stamped on the pipe. Steel pipe 
shall 'meet ASTM specification A-53 or 
equivalent. Other pipe meeting MO-NRCS ':. 
Pipeline Standatd 516 is acceptable. 

Tanks shall be durable enough to withstand 
forces exerted by the water, soil, and 
lhrestack and shall have a minimum design 
life of 10 years. Crushed rock or gravel shall 
be composed of hard durable rock. Poured 
concrete for pad or tank shall conform to 
Construction Specification 750, Reinforced 
Concrete. 

Plpe Installation 

The plpe bwch within the dam or if. 
foundation shall be excavated with side 
slopes of 1.5:1 or fiatter. The pipe shall be 
placed on a fin foundation to the lines and 
grades shown on the drawings. All,parts of 
the water system shall be installed and 
connected according to the manufacturer's 
recommendations. All joints shall . be 
watertight. 
Backfill for plastic plpe shall be free of rocks 
and other sharpedged materials. Backfill 

cornpaation. Compaction may be achieved 
by hand, rubber tire, or manually directed 
power tampers. Defonation or 
displacement of pipe must not ocwt during 
backfilling. Plastic pipe may be filled with 
water and capped to prevm collapsing. 
Equipment shall not be operated over the 
pipe until thete is sufficient backfill to prevent 
damage. 

The outlet pipe should be buried below frost 
line or otherwise.protected from freezing. 

. . 

Testlng 

Before backfilling, the pipe shall be filled with 
water and tested at design worklng head or 
a minimum head of 10 feet whichever is 
greater. All leaks shall be repaired and the 
test repeated before backfilling. 

Pad.and tank lnstallatlon 

The pad and the area surrounding the tank 
should be graded to allow surface water to 
drab away from the tank. Tanks shall be 
located away from dam or critical erosion 
areas whenever possible. 

The foundabion*~ba for the pad and tank 
shall be cleared of all material not suitable 
for the subgrade. Poody or somewhat 
poorly drained sMls will have a layer of 
gravel at least 6 inches thick, as B e  
subgrade, if a qncrete pad Is specified. 
The tank shall be placed on a fim 
foundation and shall be installed level. . L. 
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The pad shall extend at least 2 feet from the 
sides of the tank Were livestock have 
access. Pads 'using gravel or suitable on 
site material shall have a minimum thickness 
of 10 inches. Concrete pads shall have a 
minimum thickness of 4 inches. The top of 
the pad should be a minimum of 12 inches 
below the top of the tank. 

Addltlonal Details: 

NRCS MOFOTG 
December 1998 
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NATURAL RESOURCES CONSERVATION SERVICE 
CONSERVATION PRACTICE STANDARD AND SPECIFICATION 

HEAVY USE AREA PROTECTION 
(acre) 

CODE 561 

DEFINITION 

Protecting heavily used areas by 
establishing vegetative cover, by surfacing 
with suitable materials, or by installing 
needed structures. 

PURPOSE 

Stabilize areas - urban, headquarters (or 
farmstead), recreation, or other facilities - intensively used by people, animals, or 
vehicles 

Provide controlled access for livestock to 
ponds and streams for watering 

Improve water quality 

Reduce erosion 

Improve aquatic habitat 

CONDITIONS WHERE . PRACTICE 
APPUES 

On frequently and intensively used areas 
that require spedai treatment to provide 
protection from erosion, lhrestock traffic, or 
other deterioration. This also Includes urban 
and recreation areas. 

QESIGN CRITERIA 4 

4 ; 

General. All planned work shall comply with 
Federal, state, and local laws and 
regulations. 

Drainaie and eroslon control. ~rovlsio" 
shall be made for surface and subsurface 
drainage, as needed, and for dlsposal of 

tunoff without causing erosion or water 
quality impairment. All treatment areas shall 
be shaped to prevent pqnding of water. 

Design Load. The design load will be 
based on the type of traffic, (vehicuiar, 
animal, or human) anticipated on the heavy 
use area. . Areas that support vehicular 
tmffic shall be designed for a minimum 
wheel load of 4,000 pounds. 

Surface treatment. Individual designs shall 
be site specific. Table 1 will be used as a 
general guideline. The surface treatment 
shall meet the following criteria: 

Asohalt The .thickness of the asphalt. 
coupe, the kind and s h  of aggregate; the 
type of. proportioning of tthmlnous 
materials, and the mlxlng and placing of 
these materials shall be In accordance with 
good. highway cpn,structlon practice for the 
expected loading. Asphalt material and 
instaliation conforming to Sedion 403 of 
MoDOT ~tandardspeclfications fbr highway - 

. 

construction is -&tisfactory, All areas paved 
shall have a minimum of 6 Inches of 'base 
wurSe consisbing of gravel, aushed stone, 
or. other suitable material. ' Gkotextile in 
conforhadm with Missouri '%&nstruct@n 
Specification NRCSM753 may be used in 
conjunction with base course material. 

Concrete The quality and . thickness of 
concrete- and the spacing and &a of 
reinforcing steel shall be appropriatb for the 
expected loading and in accordance with 
NRCS criten'a and sound engineering 
practice. Concrete shall compiy with the 
guidance in the current'" - Construction 
Spedfication NRCS-MO750. Concrete shall 

Consanration practice. standards are reviewed periodically, and u atad if needed. To 
obtaln the ament Mrmlon. cantact the Natural Resource8 Conservatig Servlm. 

---- -- - - 
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be placed on compacted or dense 
foundations or gravel bases. 

Aaareaate The total mlnimum thlckness for 
a fine andlor coarse aggregate surface shall 
be as needed but In no case shall it be less 
than 8 inches. 

If other surfacing materials such as cinders, 
tanbark, bark mulch, brick chlps, and 
sawdust are used, the mlnlmum thlckness 
shall be as needed, but In no case shall 'It be 
less than 2 inches thlck. 

Structures. AN structures shall be 
designed according to appropriate NRCS 
design criteria and standards , and 
specifications. 

Sprays and M c i a l  mulches. Sprays of 
asphaft, dl, plastic, manufadured mulches, 
and similar materials shall be applied 
according b the manufacturer's 
recommendations. 

Geotextlie. '~eotextile . shall be considered 
on all sites with a soft or wet foundation. 
NRCS, National Engineering Handbook 
(NEH), Parts 642 and 643 (formerly NEH, 
Section 20) provide guidance for spedfylng 
quality and htallation of , geotextlle. 
AASHTO M-288 (latest edition) may be used 
in the selection of the geotextile. Missouri' 
Constnrclion Specifidon NRCS40753 for 
geotextile may be used in lieu of or In 
conjunction with the previous references. 

VegetaWe Mearrums. Umlng, fertilibng, 
soil prepadon; seeding, sodding, and 
vegetation management shall be according 
to the planned use and conservation pracEice 
standard Critical Ares Planting (342). 

dftlonal *~ri terla h ~ l i & b l e  to 
&h + 

General. The treatment area ' h l l  Mend 
an appropriate distance from faaiities such 
as portable hay rings, water troughs, feeding 
troughs, mineral - - boxes,. , or other 
components. 

Foundation preparation shall consist .of 
removal and disposal of soil and other 

- - - 
--  - 

- - -  
--- - 
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material that is not adequate to support the 
design.loads. {'I.: . . 

The top surface of the watering access in a 
channel shall be a minimum of 6 inches 
below the exlsting channel bottom. 

The ramp for the crossing/access shall 
extend up to the existing top of bank 
elevation. 

Ramp slope shall be 6 (horizontal) to I 
(vertical) or flatter. An alternative 
configuration is a stairstep access with a 
minimum tread (horizontal distance) of 6 feet 
and a paximum rise (verttcal distance) of 9 
inches. 

For lhrestock watering, provide access 
locations at least one every quarter mile in 
accordance with conservation practice 
standard Prescribed Grazlng (528A). 

Construct a fence to exclude livestock from 
the remaining streambanks and surface 
waters. Conservation practice standard 
Fence (382) or Use Exclusion (472) shall be 
used as needed to meet Ure intended 
purpose. 

Refer to NRCS, National Engineering 
Handbook (NEH), Part 650, Engineering 
Fleld Handbook, Chapter I 6  - Streambank 
and Shoreline Protection for details and 
spedflcations on lakeshore watering access, 
stwarnbank watering access, and floating 
e l d c  fence. 

Stream crosslng and livestook access 
facilities shall haw a stable surface. The 
surface may be coade aggregate, conqte, 
or natural bedmck. - - d  

Coarse aggregate shall conform to ASTM 
(American Society of-Testing and Mateni)  
Specification C33 udles@othenrvlse Hewn 
on the construction dratving~ or designqted 
by the engineer. The size number shall be 
between I and 467, as defined in Table 2, 
ASTM C33. Rne aggregate rhay'be-,size 
number 5 through 67. Equivalent slze 
aggmgate conforming to MoDOT Standard 
and S ~ c a t i o n s  for Highway Constntction, 
W a n  (1 005,1006, or 1007) may be used. 

u 



For concrete surfaced ramps, use a 
minimum Snch thlck concrete slab. 
Reinforcement is required for cast-in-place 
concrete slabs. The concrete surface shall 
be roughened to provlde a non-skid surface. 
Concrete shall comply with the guidance in 
the current Construction ;Specification 
NRCSN0750. 

Precast concrete panels may be used in lieu 
of cast-In-place concrete slabs. . 

A minimum of 112-inch diameter steel 
reinforcement on lainch centers, in both 
directions, shall be used. 

Concrete surfaced ramps shall be placed 
over firm, native mineral soil material or a 
minimum gravel subbase thickness of 4 
inches. 

Concrete surfaced ramps may not be placed 
on organic soils unless a suitable base is 
provided to support the anticipated loads. 

mditlonal Criteria h ~ l i c a b l e  to 
Jm~roved Water Quality 

Heavy use areas should be located to best 
serve the intended purpose. Where one of 
the purposes is water quality or stream 
protection, the heavy use area should be 
placed. as far away from the waterbody or 
watercourse as possible. 

Safety considerations for people and 
domestic animals shall be Included in the 
design of the heavy use area protection. 

~ d l t l o n a l  . Criteria A~~ l i cab le  to 
54creation Areas .* 
3 

.i c 
A* 

7' The beatrnent area shall be conducive to the 
overall recreation area and aesthetically 

" blend with the general .landscape and 
surroundings. 6' 

. .. - - 

CONSIDERA'IIONS 

The location of heavy use areas should 
consider existing traffic patterns and provide 
flexibility for changes. 

Recommendations vary on the size of heavy 
use protection ateas required for livegtock. 
Treatment area for mature catB9 .varies from 
50 square feet per animal in semianfined 
to 400 square feet per animal in total 

. conflnement to 4,000 or more square feet for 
anlmal exercise areas. Heavy* use area 
prdtection may also b6 used for directlng 
lhrestock (lanes) to various facilities. The 
slze of a heavy use protection area is 
dependent on the landowner's operation 
including type of animal, time the animals 
are confined, or the intended use. Heavy 
use protedion areas should be kept as small 
as practicable. 

When heavy use areas are vegetated for 
protection, consideration must be given to 
the type and number of animals and the 
amount of time they are confined. The area 
shwld be sized so that the selected 
vegetation can be maintained in vigorous 
condition during the growth period and not 
destroyed by animal traffic. 

When surface treatments such as bark 
mulch, wood-flber, or other nondurable 
materials are used for short-term llvestock 
containment areas, consideration should be 
given to vegetating the affected area with a 
cover crop. Surface treatments that are 
harmful to livestock shall not be used. For 
example, mulch high in tannlc add would be 
harmful to hooves. 

Provisions should be made to collect and 
treat manure accumulations and - 
contaminated runoff in accordance with a 

waste 
gement system plan for the 

operatin@ it. 
,+ gf 

Any work in and/or around streams may 
require a permit from the US Army Corps. of " . 
Engin~pn, state water qualiQ (permitting) 5 
authority, or local authority. 

Extreme caution should be taken to 
minimize erdsion and water quality 
Impairment when locating watering points or 
stream crossings. 

- -- - 

- - - -- -- NRCS-MOFOT~ = I - 

March 2000 



Heavy use areas may have an affect on the 
water budget, especially on volumes and 
rates of runoff, infiltration, and transpiration 
due to the installation of less pendous 
surfaces. Changes in runoff to off-site areas 
should be evaluated in regard to Federal, 
state, and local laws and regulatfons. . 

> .  

Heavy use areas may affect the qualm of 
the surface water from the surfacing of 
confined animal areas due to an Increase in 
the movement of sediment, animal by- 
products, and soluble and sediment- 
attached substances carried by runoff. 

Consider locating watering sites on ridges 
(higher ground) rather than in draws (lower 
areas), to reduce operation h d  
malntenance difficulties. Southemly slopes 
receive more sunlight and dry out faster; 
thus minimizing eroslon and water quality 
problems around watering access locations, 
tanks, and troughs. 

Heavy use areas may affect surface and 
groundwater by the introduetion of nutrients 
on vegetated areas, and oils and chemicals 
associated with vehicular traffic. Sufficient 
distance shall be maintained between heavy 
use areas and sinkholes, other karst 
features, or wells to minimize impact on 
water quality. 

For areas around livestock watering facilities 
or on areas that are frequently scraped, 
consideration should be given for the use of 
concrete in lieu of aggregate surfaces. 

For urban and recreational areas, traffic 
control pjants, . landscaping timbers, and . 
wooden walkways should be evaluated for 
effectiveness and aesthetics. 

PLANS AD SPECIFICATIONS 

Plans and specifications for heavy use area 
protection shall be in keeping with this 
standard and shall describe the 
requirements for applying the practice to 
acbleve its intended purpose. Plans and 
specifications shall lndude construction 
drawings, construction specifications, job 
sheets or other similar references. These 
documents shall spedfy the requirements for 
lnstalllng the practice, including the kind, 
amount and qua@ of materials to be used. 

OPERATION AND MAINTENANCE 

The Operation and Maintenance (O&M) plan 
shall specify that the treatment areas and 
assodated practices be inspected annually 
and after significant storm events to identify 
repair and maintenance needs. 

The O&M plan shall detail the level of repairs 
needed to maintain the effectiveness and 
useful life of the practice. 

For livestock operations, the O&M plan for 
heavy use areas may be included as a part 
of an overall waste management system 
plan. Periodic removal of manure 
acwmulations will be addressed in the O&M 
plan. 

-- - -- ---- - -- - -- 
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Table 1 

Typical Surface Material Installations 

1 Guidance can be found in Norional Engiaarmg Hmdbook (NEH) Put 650. Eagin&ring Fild Handha& @FH) Chapter 4 and 
Wgum 4-14 fa infolmatih rcgurdine baaing capaoity ad famdrtim propsrria. 

2 Orad&Rdck: Maximum rtoae size is the buu coume thickma dimauion with r mwiharmlof 10% passing the 314" sim. All 
oksbetwemchel imitsantobe~ted .  

3 Ihe 2" laya of tine aggregate ova c a m  aggqata is intcadcd to putat livescook.from injury. Ifcagtae aggregMe i s  
~ b i y h e , t h e t o p p i n g o f f i n e ~ m a y  b e m p l ~ b y c o m u a g g r c g u a ~  

4 Speeial~on~lbegivenwhmheavy~rueais~loretowuarablempameable~~kis~t. 
S OecHaxtibmberep~by6InchaofsandaPd~~p[6~ofdllndgnvol~benpkcedbyg#Mdile. 

~~ - -. -- - - -  - -- - -  - - - -  - - NRCSMOFOTG--- - ~~~~ - -  
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STATE OF MISSOURI AQUATIC RESOURCES 
MITIGATION GUIDELINES 

OBJECTIVE: The goal of the federal Clean Water Act is to restore and maintain the chemical, physical 
and biological integrity of the Nation's waters including wetlands. These guidelines will help determine 
the minimum acceptable levels of mitigation in regards to permits issued under Sections 404 and 401 of r 
the federal Clean Water Act for the State of Missouri. 

These guidelines were developed by the Missouri Department of Natural Resources (MDNR) with 
cooperation from the Missouri Department of Conservation (MDC), the U.S. Fish and Wildlife Service 
(USFWS), the U.S. Environmental Protection Agency (EPA), the U.S. Army Corps of Engineers (COE), 
the Natural Resources Conservation Service (NRCS) and the Missouri Department of Transportation 
(MoDOT). 

AUTHORITY: These guidelines are intended to comply with the following authorities: 

1. Clean Water Act (33 USC 125 1 et seq.) 
2. National Environmental Policy Act (42 USC 4321 et seq.) 
3. Executive Order 1 1990 
4. Missouri Clean Water Law, Chapter 644, RSMO and implementing regulations 

1 0 CSR 20-7.03 1, Water Quality Standards 

The guidelines are consistent with the regulations and policies, including the Water Quality Standards, of 
the Department of Natural Resources and the Missouri Clean Water Commission as well as other policies 
or rules of the Department of Natural Resources and the cooperating agencies. 

A. Mitigation is defined to include: a~oiding~impacts, minimizing impacts, re-g impacts, 
reducing impacts over time and compensathg for impacts. This definition can be simplified 
into three general types: avoidance, rxmmmt~ . .  . 'on and compensatory mitigation. These 
guidelines will address these three general types of mitigation. 

1. Avoidance: No impacts to aquatic resources should occur if there is a practicable 
alternative to the proposed impacts which would have less adverse impacts to the aquatic 
ecosystem, so long as the alternative does not have other significant adverse environmental 
consequences. If the impacts to the qsource are so signtficaut,,the project should not be 
permitted even if no alternatives are available. % 

2. Minimization: Appropriate and practicable steps to minimize adverse impacts will be 
required through project modifications and permit conditions. ,r 

3. Compensatory Mitigation: Appropriate and practicable compensatory mitigation will be 
required for unavoidable adverse impacts to aquatic resource which remain after . .  . 
avoidance and rmnunrzation have been done to the extent practicable. The COE, or other 
agency with authority to delineate wetlands using the appropriate delineation manual, will 
determine the jurisdictional boundaries of wetlands or other waters at the project site. 

B. Compensatory mitigation sites shall be recorded as deed restrictions in perpetuity, or some 
other method as approved by the COE and the MDNR, that will resene the mitigation area in 
perpetuity or aquatic resource protection and wildlife purposes. 



C. Projects in aquatic areas with federal or state endangered, rare or threatened species must 
consult with the USFWS and/or MDC for information to avoidminimize any adverse impacts 
to these species. 

GENERAL CRITERIA 
i 

A. ~ef&itions: The following definitions describe the various t e r n  relating to wetland mitigation 
to be used by MDNR for purposes of these guidelines: 

1: Aquatic Resources: AII aquatic areas which f d  under the jurisdiction of Section 404 of 
the Clean Water Act. 

2. Created Wetland: The conversion of a persistent non-wetland area into a wetland. 
Creation techniques vary but usually entail excavation or the construction of berms, levees 
and water control structures which establish wetland hydrology. Once the hydrology has 

- been introduced, wetland plants may grow naturally, or it may be necessary to transplant 
desired vegetation from other established wetlands. Even when wetland vegetation is 
established, it will take an indeterminate amount of time for hydric soils to develop. Thus, 
created wetlands, also called artificial wetlands, may not meet the criteria for a true 
wetland for years after its creation. 

3. Degraded Wetland: A wetland altered through impairment of some physical or chemical 
property which results in a reduction of habitat value or other reduction of fimctions. 

4. Enhanced WetJand: An existing wetland where some activity of people increases one or 
more values; often with an accompanying decline in other wetland values. 

5.  P r e s e ~ t i o n :  The protection of ecologically important wetlands or other aquatic 
resources in perpetuity through the implementation of appropriate legal and physical 
mechanisms. Preservation may include protection of upland areas adjacent to wetlands as 
necessary to ensure protection andlor enhancement of the aquatic ecosystem.. 

6. Restoration: Wetland restoration is the act of returning an area that was previously a 
wetland, or is presently a degraded wetland, back to a condition of equal or greater 
acreage andlor function within the same wetland classification type. In many cases, 
reestablishinghe kdrology is sufficient to reactivate the seedbed that lies dolffmant in the 

. wetland soil. FOP example, restoration of a drained wethud may be as simple as removing 
the drainage tiles or plugging up the draInage ditch that removed the water from the area 

7. , W u b :  A woody plant which at maturity is loudly less lhqn six meters (20,fkt) tall. 

8.  pee: A woody plant which at maturity is usually six meterst20 , . feet) or more in height. 
' 

9. Watershed: Watershed or basin areas, for these guidehes, will use the cataloging unit 
boundaries (ei&t digit number) as developed by the U.S. Geological Survey >. (USGS) and 
shown on the 'enclosed maps. 

10. Wetland: Areas which are inundated or saturated by surface or ground water at a 
frequency and dur@on sufficient to support, and that under normal circumstaaces do 
support, a prevalence of vegetation typically adapted for life in saturated soi1:;onditions. 

- - - - - - -- - 

- - - -- - - - 

- -- 

-- 

Wemds  generally include swqps,  marshes,bogs a d  s i r&~ areas. 
- 5 - 
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B. Mitigation Site 

1. Compensatory mitigation shall occur on-site unless: 

a On-site mitigation is impractical 
b. On-site mitigation will not adequately replace lost functions 
c. It is determined that off-site mitigation is environmentally preferable considering the 

type of aquatic resource impacted and the historic loss of aquatic resource types and 
functions in the watershed. 

2. Off-site mitigation shall be conducted: adjacent to or connected with other protected sites , 
in the same watershed unless the applicant demonstrates the impracticality of doing so. 

3. Compensatory mitigation shall be done in the same watershed where adverse impacts 
- ,  , 

- - occurred, unless the impracticability of doing so is demonstrated. , .. . 

4. Exceptions: 

a Mitigation for linear projects (i.e., along highway right-of-way or pipelines) with 
impacts in several watersheds may be done at a single mitigation site. 

b. If mitigation in one site is not possible, mitigation for a single project may be 
conducted at more than one site and with more than one mitigation technique. 

C. Mitigation Twe: 

1. Mitigation shall be in-kind unless the appIicant demonstrates the impracticality of in-kind 
habitat mitigation or; 

2. It is determined that out-of-kind habitat mitigation is environmentally preferable 
considering the type of aquatic resource impacted, and the historic loss of aquatic 
resources and the hctions and values in the watershed. 

D. Mitigation Method: Unavoidable losses to aquatic resources may be compensated for in 
several wqys. 
. -  $ 

1. ~estoration of historic wetlands (i.e., prior converted cropiand). This is the preferred 
method for wetlands compensation 

I 

2. Creation of wetlands in areas where wetlands did not historically &st. 
la .t 

, " - s  

3. Enhancement of existing wetlands. This method should not result in secondary impacts to 
: Wetlands or the aquatic system. 4 

4. @kservation of &sting wetlands. This method should only be used in unus.d 
circumstances, determined on a case by case bask and will generally receive only partial 
credit. Therefore, more acreage would be required as compared to other methods of 
compen~ation. S- 

v* - .-c, 

I 
i l  
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, 
'5. Other. 

a Mitigation for aquatic resources besides wetlands should be dealt with case by case 
since providing wetland acreage m y  not be appropriate for other aquatic resource 
impacts. Methods may include: restoring a degraded reach, designing a new reach as 

i - I  
close to a natural one as possible or riparian plantings. 

b. Other methods of compensatory mitigation exist These include banking and in lieu 
fee. These types of agreements shall be determined on a case by case basis. 
Applicants wanting to use one of these methods must still go through the avoidance 
and minimization process. On-site mitigation is preferred unless there is some 
m e g  circumstance in which off-site mitigation would better serve the resource 
that is damaged. Any mitigation banks that are used shall be developed by following 
the current federal guidance for mitigation banks. The first guidance was issued 
November 28, 1995. This guidance may be fine tuned at a later date to be speciiic to 
the State of &souxi. 

E. Mitigation Ratios 

1. Acreage ratios are useful to ensure consistency among projects and as a surrogate for more 
complex functional assessment methodologies when seeking to ensure the replacement of 
lost aquatic habitat including wetland functions. The ratios reflect the uncertainty of 
mitigation success, the time deity between the loss of functions and the reestablishment of 
those functions and the vaIue of the aquatic resource from a water quality perspective. 

2. The following ratios have been developed by the participating agencies for use in the State 
of Missouri for wetland creationlrestoratioa The ratios are intended for use by projects 
for which the sequencing r e q a e n t s  have been completed and it has been determined at 
that point that compensatory mitightion is appropriate. The ratios are not intended for 
enforcement purposes, however, the high end of the range may be an appropriate place to 
begin negotiations for enforcement cases. 

Fmed Wetlands 1.0-1.5 
Emergent 1.0-3.0 
Shrub-Scrub Wetlands 1.5-3.0 
Wooded Wetlands 2.04.0 
Open Water 1.0 
Stieams Case by Case (refer to ~en&.'Criteha D . s . ~  & b.) 

These ratios may be increased when: - 
1- f ., ,+ 

a Mitigation is not conducted before or concurrently with or prior to a-development ' 

project. 
b. Out-of-watershed mitigation is proposed. .( 

c. Projects impact functioning mitigation sites. 
6. .Other relevant circumstances make increases in the ratio appropriate. . I 

I 

3. Rare and unique aquatic habitats may not be appropriate for any mitigation and therefore 
I 

no impacts shofid occur in these areas. This would include fenst mature bottomland i 
woodland orother areas as described by the current NRCS Missouri ctttegorical exclusion f 
and redflag areas. - 

- - - -? - - -  I 



. . 

F. Wetland Classification (from Cowardin, Classification of Wetlands and Deepwater Habitats of 
the United States, FWSIOBS-7913 1, December 79 

1. 'If vegetation (except pioneer species) covers 30% or more of the substrate, we distinguish 
classes on the basis of the life form of the plants that constitute the uppermost layer of 
vegetation and that possess an areal coverage 30% or greater. For example, an area with 
50% areal coverage of trees over a shrub layer with a 60% areal coverage would be 
classified as Forested Wetland; an area with 20% areal coverage of trees over the same 
(60%) shrub layer would be classified as Shrub-Scrub Wetland. When trees or shrubs 
alone cover less than 30% of an area but in combination cover 30% or more, the wetland 
is assigned to the class Shrub-Scrub. When trees and shrubs cover less than 30% but the 
total cover of vegetation (except pioneer species) is 30% or greater, the wetland is 
assigned to the appropriate class for the predominant life form below the shrub layer." 

G. 

1. All mitigation plans must be submitted and approved before work begins on the project. 
The appIicant must also demonstrate financial and technical capability to do the work and 
show that a suitable site is available. 

2. When possible, mitigation should be completed before project proceeds or completed 
prior to or at the same time the project is completed. Failure to achieve this lnay result in 
increased mitigation ratios. 

3. Mitigation plans should include the following information 

Clear statement of objectives; ' 
Description of the wetland fimctions that will be lost and those that will be 
replaced; 
Statement of the location and description of the baseline elevation and hydrology 
of the mitigation site; 
Detailed construction plan with post-construction contoiu map, detailed location 
map and as built drawings; 
Plans for establishment of vegetation including what, where and when if planting is 
proposed.' Also, detailed drawings of planting plan and any proposed structures; 
Description sf  a mitigation monitoring program; b, 

Performance standards for site grading, hydrology gnd plant community 
establishment, composition and survival; 
Contingency plan; -7 

Guarantee that the work will be performed as planned and ? 
Provisions for long-tenn management and maintenance. 


