General Permit

US Army Corps Genera! Permit NO. Permit Issue Date

of ENGINEERS ARKANSAS GP-GTR -9089-GC May 8. 2000
Vicksburg, Memphis

and Little Rock Reference Number Permit Expiration Date
Districts 980690530 May 8, 2005

FOR TNFORMATION ONLY. COMMENTS NOT REQUIRED.

ISSUANCE OF A GENERAL PERMIT FOR INSTALLATION OF
WATER CONTROL STRUCTURES AND LEVEES ASSOCIATED WITH
THE CREATION OF GREENTREE RESERVOIRS IN ARKANSAS

The District Engineers, U.S5. Army Corps of Engineers, Vicksburg, Memphis and
Little Rock Districts, announce the issuance of general permit ARKANSAS GP-GTR
for the purpose of depositing earthen material into waters of the United States
associated with the installation of water control structures and levees for the
creation of greentree reservoirs (GTR). Man-induced flooding of forested lands
during the winter months constitutes a GTR. The purpose of GTR's is to enhance
waterfowl habitat by providing foraging opportunities on mast and invertebrates
for wintering waterfowl. GTRs provide a more predictable habitat where food
resources attract enough waterfowl to produce predictable hunting opportunities.
This general permit (GP) is effective within the regulatory jurisdiction of
Vicksburg, Memphis and Little Rock Districts in the State of Arkansas.

This GP contains certain limitations and conditions intended to protect the
natural and cultural resources. In general, the trees will be flooded only after
they enter dormancy and floodwaters will be removed before spring growth is
initiated. Conformance with conditions contained in the GP does not necessarily
guarantee authorization under this permit. In cases where the respective
District Engineer considers it necessary, an individual permit will be required.
Levee construction, mechanical .clearing, or fill operations not specifically
covered by this GP are prohibited unless authorized by a separate permit. The
construction of water control structures and levees associated with deep water
habitats. such as ponds and lakes, are not authorized by this permit. Listed
below are conditions and/or restrictions for installation of water control
structures and levees associated with a GTR:

1. The topography of the GTR site is flat or with a slope less than 1% (one
foot rise per one hundred feet length). Soils have low permeability to inhibit
subsurface drainage and allow for maintenance of proper water levels. The
infrastructure and management strategy of the GTR are adequate to assure the
required supply and discharge of water. The potential to discharge an adequate
amount of water to protect forest resources can occur whenever necessary.
Vegetation of the proposed GTR site is suitable to enhance long-term waterfowl
habitatr by providing foraging opportunities on mast and invertebrates for
wintering waterfowl.

2. The proposed site of the GTR is properly positioned in the floodplain,
which depends upon the major geomorphic, topographic and other structural and
hydrological features of the floodplain. . Areas that are flooded during late
winter/early spring either naturally (including beaver problems) or because of
man-made alterations {(e.g. dams, agricultural development, flocd control} are not
acceptable sites for GTRs because flooding already occurs during the management
period and flood water removal at the beginning of the growing season will be
prohibited by high water levels outside the GTR. 1In small floodplains, GTRs
should be positioned to minimize the bleockage of channel fiow by levees and water
control structures. An example of this is shown on Enclosure 1. Regardless of
the size of the floodplain, GTRs should not be placed immediately next to the
river system or to the flood control levees. GTRs should be positioned at
s5lightly higher elevations within the floedplain to ensure that appropriate water
discharge is possible during moderately high waters. See Enclosure 1, for
examples of poor and preferred site selections.

I
|
I



ARKANSAS GP-GTR 980690530

3. Creentree Reservoirs greater than 100 acrecg a-d multiple impoundments
shall be reviewed by the Environmental Protection Agency, U.S. Fish and wildlife
Service, Arkansas Game and Fish Commission, Arkansas Scil and Water Commission,
Arkansas Xatural Heritage Commiss:-on, Arkansas Forestry Commission and the
Arkansas Zer:rtment of Environmental Quality.

4. Levees shall be designed to maintain water levels within the GTR between
four and ten inches and not exceed 18 inches (excluding channels). Levee height
shall not exceed three feet and shall contain emergency spillways as needed to
prevent excessive damage. Levee crown shall not exceed ten feet to support

mowing equipment and deter burrowing activity of beaver or other animals and
shall have side slopes 3:1 or flatter.

5. Dams and/or levees shall not be constructed across primary rivers or
perennial streams. The placement of water control structures and levees shall
be based on topography and drainage patterns. Each individual GTR of multiple
impoundment systems shall be capable of being flooded and drained independently
of each other. Levees shall be placed on contours., and when possible., on
existing dikes, roadways, pipelines, or other disturbed areas to prevent habitat
fragmentation. See Enclosure 2 for examples of water control.

6. Compensatory mitigation shall be required for the loss of wetland
functions and values at a ratio to be determined by the Corps on a case by case
basis.

7. Stoplog water control structures (Enclosure 3) shall be used te emulate
natural hydrological regimes. In areas subject to beaver activity, installation
of beaver pond levelers and/or emergency drainage systems are necessary to
maintain contrel of water levels. See Enclosure 4 for an example of a beaver
pond leveler.

8. Flood durations shall mimic natural histoerical patterns and focllow an
approved water-level management plan. Guidelines within the management plan
include beginning and ending managed flood dates. Initial man induced flooding
will begin after tree dormancy (after November 15) and occur over a period of
seven to ten days to assure oxygenated water where trees and shrubs are less
impacted. Final dewatering will begin the day following the last day of duck
season ¢or January 15 and be completed by February 15. Slow drawdown will occur
to facilitate nutrient cycling processes and prevent losses of wvaluable
nutrients. Dewatering refers to raising gates on pipes, removing flashboards
from risers, and possibly pumping water from the GTR to a ditch or river.

9. Greentree reservoirs shall remain dry one out of every three years
except during natural flood events {(i.e. no man-induced flooding). This shall
be accomplished by leaving the gates and dropleg structures open one out of every
three years. If the GTR was to remain dry and a flood event occurs, it shall
remain dry the following year.

10. Any forest harvesting within the impoundment shall be conducted in
accordance with a management plan pending agency review and shall be restricted
to those activities that promote the growth of a healthy, diverse forest.

11. BPoat lanes, fgod plots and "duck holes®" shall be constructed with
chainsaws only. No excavation, mechanical clearing, or ditch construction shall
be allowed.

12, The GTR shall be monitored on an annual basis by a professional
forester or biclogist and a report of the results shall be provided to the Corps
of Engineers no later than July 15 of each year. The report shall include but
not be limited to: an assessment of vegetation changes or stress; a description
of water management, including water depth, flooding and dewatering dates and
recommendations for operating the GTR the following year. See Enclosure 5 for
monitoring information. Special conditions concerning the operation of the GTR
may be medified or added as a result of the findings of the annual report. If
monitoring reveals significant adverse impacts te the GTR, corrective measures



ARKANSAS GP-GTR 980690530

may pe necessary to ensure the integrity of the forested land. The Corps will
provide a copy of the annual report to the appropriate resource agencies.

13. The authorized structure{s) shail not extend into the channel ;2 3
receiving stream to the exten: that 1: shall interfere with navigation {including
recreational boating} or adversely affect the flow-carrying capacity of the
receiving stream.

14t Excavation and deposition of earthen material during site preparation
for a pipe structure and levee placement shall be no more than necessary to place
the structure.

15. Any fil]l material shall be compacted upon completion of construction,.
Any areas disturbed by construction activities will be seeded, or sodded as
necessary to restore cover and prevent erosion. In areas subject to currents,
riprap may be required for slope protection.

16. Material used for fill {e.g. levees) shall be nonpolluting. It may be
obtained from the project site, or offsite from an upland (non-wetland) area.

17. All excess material not used in construction shall be placed in an
upland non-jurisdictional disposal area.

18. The construction activity shall not prolong/increase the inundation,
drain, or augment the drainage of surrounding wetlands to the point of adverse
impacts, such as timber mortality. Authorized structures shall not
increase/decrease frequency, duration, or elevation of floodwater on areas
outside the project site. If the topography of the project area suggests to the
District Engineer that drainage patterns on adjoining properties may be adversely
affected, appropriate survey data depicting the extent of the impact of the
structure will be required from the applicant prior to a permit decision.

19. No activity which may adversely impact a site listed in or eligible for
listing in the National Register of Historic Places shall be allowed by the
General Permit. Additional material shall not be taken from a known historical
or archeological site such as an Indian mound. If unknown cultural resources are
uncovered during construction, the permittee must notify the District Engineer
and stop work immediately.

20. If damage to a revetment occurs as a result of work conducted in
accerdance with this General Permit, the permittee shall be regquired —o make
necessary repairs at his/her own expense. These repairs must meet specifications
designated by the District Engineer.

21. The discharge shall not occur in a component or a proposed component of
the National Wild and Scenic River System or in a component of a state Scenic
River System or Special Category Waters without the appropriate Federal or state
authorization.

22. All construction activities shall be performed during dry conditions
and in a manner that will minimize adverse effects on water quality and aquatic
life. Prior to the beginning of any construction activities, appropriate erosion
control measures, such as silt fences, silt barriers or other suitable devices
shall be placed between the construction area and affected waterways {wetlands);
and maintained in a functicning capacity until the area is permanently stabilized
upon project completion.

23. The discharge shall not adversely affect a public water supply intake.
Any project, which is deemed by the District Engineers to have the potential to
affect water quality at a public water supply intake, must obtain approval from
the Department of Health.

24. The discharge shall not contain unacceptable levels of pathogenic
organisms in areas used for recreation involving physical contact with the water.
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No sewage, oil, refuse, or other pollutants will be discharged intc the water
course.

25. The discharge shall not destroy or adversely affect threatered or

endangered species or their cr:rical habizat as i1dentified urder the Endangered
Species Act.

26. The local county administration should be contacted to determine the
need for construction permits (i.e. FEMA),

27. Water withdrawals shall be registered with Arkansas Soil! and Water
Commission, 101 East Capitol, Suite 350, Little Rock, AR 72201.

28. 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 act.vity,
although you may make a good faith transfer to a third party in compliance with
General Condition 29 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 cobtain a modification of this permit from this office, which may regquire
restoration of the area.

2%9. A copy of the signed permit, if issued, shall be recorded with the deed
of the property at the local county seat and a certified copy returned to the
Corps of Engineers. If you sell the property associated with the authorization
under this General Permit, you must contact the appropriate Corps District so
that authorization can be transferred to the new owner.

30. 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.

31. 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 request
proves to have been false, incomplete, or inaccurate.

This action is being taken pursuant to Federal requlations printed in the Federal
Register on November 13, 1986, concerning permits for activities in waters of the
United States. These regulations state the U.$, Army Corps of Engineers’
responsibility for regulating structures or work in or affecting waters of the
United States under Section 10 of the Rivers and Harbors Act of 1899 (30 Stat.
1151; 33 U.5.C. 403} and Section 404 of the Clean Water Act (33 U.S.C. 1344).

General Permits may be issued for a category or categories of activities when:
(1} those activities are substantially similar in nature and cause only minimal
individual and cumulative environmental impacts; or (2) the General Permit will
result in aveiding unnecessary duplication of the regulatory control exercised
by another Federal, state, or local agency, provided it has been determined that
the environmental consequences of the action are individually and cumulatively
minimal. The determination that the proposed activities comply with the
requirements for issuance of General Permits will be made using information which
will be available for inspection at the respective District offices: Vicksburg
District’s Regulatory Branch, 4155 Clay Street, WVicksburg, MS 39183-3435;
Memphis District’'s Regulatory Branch at 167 North Main, Rm B-202, Memphis, TN
38103-1894; and Little Rock District's Regulatory Branch, 700 W. Capitol Ave.,
Little Rock, AR 72203,

Authorization to conduct work under this General Permit will not negate the
responsibility of the applicant to obtain other state or local authorizations or
permits required by law for the proposed activity. Authorization also will not
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convey any property rights, whether in rea:l estate or material, or any exclusjve

priv;leges. Furthermore, no injury to property or invasion of rights or any
infringement of Federal, state, or local laws or regulations is authorized.

REQUEST FOR _AUTHORIZATION UNDER THE GENERAL PERMIT: 1IN ORDER TQ BE
AUTHORIZED BY THIS GENERAL PERMIT, PERSONS PROPOSING THE WORK ARE
REQUIRED TO SUBMIT TO THE APPROPRIATE DISTRICT ENGINEER, IN
WRITING, THE FOLLOWING INFORMATION FOR A DEPARTMENT OF THE ARMY
PERMIT AT LEAST 30 DAYS PRIOR TC CONDUCTING THE WORK:

The respective Distriet addresses are: Mr. Mike McNair, Vicksburg District
Regqulatory Branch, 4155 Clay Street, Vicksburg, MS 39183-3435; Mr. Larry Watson,
Memphis District Regulatory Branch., 187 North Main, Rm. B-202, MempLis, TN

38103-1894; and Mr. Jerry Harris., Little Rock District Regulatory Branch, PO Bex
867, Little Rock, AR 72203-0857.

a. Letter requesting a Department of the Army Permit: Arkansas GP-GTR.

b. Statement that the work will be conducted in compliance with the
terms and conditions of the General Permit and will not adversely impact
adjoining properties {(i.e. increase flood depths and/or durations}.

c. Location map {(preferably from a USGS quadrangle map) showing the

proposed worksite ({(including section, township, range, and county). The map
should also show existing impoundments (GTR's, lakes, irrigation reservoirs,
etc. ).

d. Plan map or drawing showing the proposed and existing water control
structures and levees. The structures and levees will be labelled existing or
proposed. .

e. Detailed topographic survey of the site.

f. Cross-sectional and linear drawings of any proposed water control
structures and levees and associated borrow ditches, including dimensions and
amounts of excavated and fill material in cubic vards.

g- A description of the present conditions of the project site and the
proposed activity, its purpose, and intended use. The description will contain
a written list and plan maps of all dominant plant species, scils, and hydrology
barameters.

h. Estimated starting and completion dates of construction.

i. A water-level management plan that will indicate flooding and
dewatering tactics, flood dates, flood depths, measures to mimic natural
hydrology, etc. Applicants may contact their appropriate Arkansas Game and Fish
Commissien, U.S. Fish and Wildlife Service. Natural Resources Conservation
Service or State Forestry Commission for technical assistance in developing a
water-level management plan. The plan will include a time schedule describing
the dates of flooding and draw-down. and the duration of time necessary to
achieve the intended water-level fluctuation proposed during the period of
impoundment .

After reviewing the information submitted, the District Engineer will advise the
inquiring party in writing whether the work is autherized under the General
Permit; will request additional information, if needed; or will advise that the
proposed activity will require an individual permit.

The decision whether or not to issue a permit will be based on an evaluation of
the probable impact including cumulative impacts of the activity on the publice
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irzerest. That decision will reiflect the national concern [or Doth protectiorn
i utilization of important resources. The benefits which reasonably may be
zted to accrue from the project must be balanced against its reasonably
firzzeeanle detriments. A11 fact:ivrz which may be relevant t: the protecr will
e considered, including the cumulat:ve effeccs thereoli: among those are
conservation, economics, aesthetics., general environmental concerns, wetlands
historic properties, fish and wildlife values, flood hazards, floodplain values,
land use, navigation, shoreline ercsion and accretion, recreation, water supply
and conservation, water quality, energy needs, safety, fcod and fiber production,
mineral needs, considerations of preoperty ownership, and in genheral. the needs
and welfare of the people.
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Tf you wisn to obtain additional information on the General Permit, Arkansas GP-
377, please contact Judy O. Deloach at the U. S. Army Corps of Engineers, 167
Norch Main, Reoom B-202, Memphis., Tennessee 38103-18%4, telephone 901,544-0737,
E-mail judy.o.delocach@mvml2. usace.army.mil

SIGNATORIES

<

aniel
Colonel, U.S. Army
District Engineer
Memphis District

“////;homas , Jr.

Colonel, U, my
District Engineer
Little Rock District

: bede (s

Robert Crear
Colonel, U.S5. Army
District Engineer
Vicksburg District

Enclosures
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WATER CONTROL FOR GTR
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 GRAVITY FLOW SYSTEM

POOR DESIGN
indepandent drainage

Units 2 & 3 cannot be
flooded independenty

GOOD DESIGN
Independent supply
Indepandent drainage

PUMP SYSTEM

POOR DESIGN
Water Suppty and
discharge through
samas structure

GOQD DESIGN
Water supply at high end
Water discharge at low end

ENC 2. Common designs for water supply and discharge in GTR's Poor designs lack the potenual for

independent control of watsr within an impoundment.
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ENC 3. Examples of cost sifective stoplog water-control structures. Size of structure is dapendent on area to be
dretned.



AT i e

T

B BSE S Nty

The Clemson Beaver Pond Leveler (Figure 1) was
developed to meet two goals. The need to suppress the
problem of looding agnicultura) and timber lands was
paramount. The second goal was to maintain or improve
some of the benefits derived from beaver ponds and
associated plant communities while preventing exten-
sive flood damage. The leveler does not negate the need
for direct control of beaver populations where problems
are both extensive and severe; however, it may reduce
this need, The leveler offers the oppertunity to get slong
with, and in some cases, derive benefits from the exist-
ence of a few beavers.

How the Leveler Functions

The pond leveler intake device is designed to
minimize the probability that current flow can be de-
tected by beavers, therefore minimizing dam construe-
tion. Device testing at about 30 sites in South Carolina
during the past three years bas shown that beavers were
unable to detect a submerged intake device as the source
for pond water loss. The intake device should be in-
stalled so that it is always below the watar surface even
when the pond level is at a minimum,

A second stimulus that causes beavers to bujld
dams and fill culverts and standpipes is the sound of
falling or trickling water. When the outlet end of the
leveler assemblage can be below water on the down-
stream side of a dam, problems should not develop. At
test sites where standpipes have been used and water
flows out in a fountain-like fashion, beavers have made
no attempt to stop water flow. Stand-pipes regulate the
water levels in the ponds and are essential where
periodic drawdown and reflooding is desirable.

Special Considerations .

The Clemson Beaver Pond Leveler device should
help reduce flooding, manipulate pond levels, solve road
culvert plugging problems, and prevent filling of stand.
pipes and culverts used as water control structures in
fish ponds. However, the leveler is not a panacea for

THE CLEMSON .
BEAVER POND LEVELER

DEPARTMENT OF AQUACULTUR E, FISHERIES AN

D WILDLIFE

eliminating all beaver problems. This particular design
will be limited to situations where the water input toa
pond is from a small stream or spring. During periods of
unusually high rainfal), problems may develop. In fish
ponds, where the leveler is used in combination with a
standpipe and culvert water control structure (Figure 2)
prolonged flow of water over the standpipe riser boards
may cause beavers to fill the standpipe, To reduce this
possibility, riser boards should extend about one foot
above the normal water level 5o that storm water can be
stored and drained slowly through the leveler.

Some indications suggest that where a pond was
drained and the intake device was above water and near
the dam, the beaver may be stimulated to construet the
new dam on the upstream side of the device. It’s impor.
tant that the intake device be installed so that it s
totally or mostly submerged at all times.

Leveler Installation at Active Beaver Sites

In the South, beaver activity levels are highly
correlated with seasonal temperatures, Most dam-
building, expansion, and repair occur during the cool
months. If the leveler is installed at an active dam site,
installation during this cool period is best. The dam ¢an
be dug out and the device laid in place. Beavers will
rebuild over the cutflow pipe, which will not deter water
flow through the pipe.

Beaver dams can be dug out by hand more easily
than most people imagine using a fire-fighting tool called
a pulaski. A pulaski has an ax bit on one side and a
mattock on the other. Dams should be broken first on
the downstream side so that water pressure can be used
to push out dam materials.

When parts of a leveler assemblage have to be
transported across a stretch of water, they can easily be
floated. Ends of outflow pipes are taped over with water-
resistant tape. The pipes are then tied together to form
a raft. The intake device and other assemblage parts are
set on the raft and floated to the site.

For further information on the Clemson Beaver Pond Leveler contact Dr. Gene W, Wood, Mr. Larry A.
Woodward, or Dr. Greg Yarrow * Department of Aquaculture, Fisheries and Wildlife * GO8 Lehotsky Hall, Clemson

University, Clemson, Soutk Carolina 29634, (503) 656-3117.

ENC 4.




A Hsu ol atenalsas proviged in 1a012 1 {The leveler designis shown In Figures 3 and 4.

ITable 1. List of Materials

Quanuty [tem
b 10" section, 10" dia. PVC pipe {(Schedule 40)
) SRR PYC cap for 10" dia. PVC pipe (Schedule 40)
Lo 107 2 B PYC pipe reducer eoupling (Schedule 40)
4o 867 sections, /4" dia. plastic roll pipe (water pipe), 160 psi grade
4ot YO metal eouplings for roll pipe
16 . Y 2 27 palvanized eyebolts
16 ...ooervccemereecrnneaereeenee. YO galvanized nuts
16 ..rsenicnnenn. Y galvanized washers
16 ..ot iecncinenn. 167 sections, 8 ga. galvanized wire (medium hardness)
2 e e, 967 8¢tioNs, 27 x 47 12 % ga. galvanized welded wire
20bs .....coovmiirieninien.n . Crab trap clamps (fasteners)

The above materials ar2 required to assemble the intake device for the Clemson Beaver Pond Leveler, The

carrying pipe (flow pipe) may consist of 20 to 40 feet of 8™ diameter PVC, Schedule 40 with coupling sleeves and
elbows appropriate to the desired configuration.

Ebow and stand pipe ars optional.
Needad only to manage water levsl
1 maimaining pond is an objective
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Figure 1. Clemson Beaver Pond Leveler

=]



Riser Boargs
Intake Device
/ v .
© N N teteie I I j
Top View
Q [l \ ® © o 0028 p o
___ e
1' £ |
- |
Pond Siand Pipe
Dam Riser Boards
/ Side View
| ; / Pond
A B — . - Walet lavel
' Culvert I
e S— A0

Figure 2. Beaver Pond Leveler in Combination wi

Water Control Structure

Intake Device

th Fish Pond Standpipe-Culvert

10" - 8° reduce:
coupling

e

o 0 0

K

%" roled-pi
(160 ks, p3i
* oled-pps —
cowpling
h® 1 2eye bot -J
10° pve pioe

@ o0 ¢ o0

Ty

——— puiside cwcumistence « B5°

8 gauge gavanized wirs lied 10 eye bol,
thre thev’ *4” hole driled 1hry' rolled
POL. and wWrapped 10 Secure wire cage
© the support

6-2°x 4" 12 'hgavge 8® over 6-2°x4°12 'h gauge
galvanized weld \lw-ir‘:9 rp galvanized weld wire
'l X 1 T | I 3
e —
. | * -
|_ 1! )| . iy | . ln_ !
ﬂ;} u 1]
 a P 3 oL b4
| | p | :
| a - -

Figure 3. Design of Intake Device
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Clemson Beaver Pond Leveler

Intake Device

Figure 4. Intake Device
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—MONITORING

The monitonng phase is essential to evaluate
the success of managemen: activities. to make
necessary  adjustments (0 unprove habitat
management strategles, and to prevent damage
to the integrity of the BLH forest. In essence,
monitoring of GTRs can be conducted at 2 levels:
(1) an evaluation of impoundment conditions to
prevent ecological damage; and (2) an assess.
ment of habitat quality through more intensive
assessments of plant and animal communities.
For purposes of this document, we will only ad-
dress the forrner monitoring scheme.

Monitoring in GTRs is particularly critical
because of the amount of damage that can occur
in a short period if flooding extends into the
growing season. An effective monitoring plan
should assess water conditions, tree stress,
regeneration conditions. and species composition

changes. Moenitoring s not meant to be research.
therefore. some of the limitations associated
with research such as random samples do not
necessaruy apply. Systematic sampling is ad-
vantageous because there is the potential o as-
sess general conditions throughout an
wwpoundment. Plots should be established
within representative plant communities, eleva-
tions, timber-management tracts, or other areas
that may provide unique information about the
impoundment or management activities. Plots
should be replicated and if conditions warrant.
other plots should be added to monitor problem
areas. Several hydrologic and vegetation vari-
ables should be measured at varying time inter-
vals (Table 3).

The overall plot should be at least 0.25 acres
in size (Fig. 12).

Table 2. Qverview of minimum snd intensive sampling stratagies for GCTRs. GTR managers can use thess
methodologies to help prevent ecological damage to the GTR ares. An assessment of habitat quality through
more extensive and intensive sampling of plant and animal communities is not covered in this handbeck byt is

recommended {or land managers.

Sampling
Strategy Vanable schemne Informavon Frequency of mmpling
Mipimum Overstory Plots DBH Pre-impoundment; every 7-10 y1s
Species Composition
Buttreszing P/A
Crown Class
Stress Class Pre-impoundment; annually
Regeneration Transects Preseree/Abundance Pre-mpoundment; annually in fai]
and Composition pror o flooding
Water Plots Depth Pre-mpoundment; every 2 weeks
in growing seasca first 2-3 yry,
minimum of monthly thereafter
Intensive
Overstorv Plots DBH Pre-impoundment; every 5 yrs
Species
Butiressing P/A,
Crown Class
Stress Class Pre-ympoundment, annually
Shrubs/Saplings ™ Plots DBH Pre.impoundment; every § yrs
Species
Regeneration Plots Species Fre.mmpoundment; every 5 yrs
Height (subsample)
Water Plors Depth Pre.impoundment; everv 2 weeks
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Figure. 12. Layout of an intensive monitoring plot.
Minimum monitoring procedures should include the
104 R. x 104 &. overstory sampling plot.

As an absolute minimum, water depth, and
the diameter. species, presence/absence of
butressing, and crown class of all trees (> 6.0 n-
ches diameter-at-breast height {dbh}) should be
measured and recorded. Water depths should be
measured at the center of each whole plot every
2 weeks during the growing season for the first
2-3 years of management. Intensive sampling
during the first few years 15 necessary 1o
evaluate flooding patterns on the site and to
identify potential drainage problems resulting
from topography or beavers. If beavers are not a
problem and topography is not limiting
drainage, then water-level sampling can be
moved to once per month.

The placement of numbered tags on all trees
are helpful (Note: Aluminum nails should be
used and 0.3 or more of the nails should be left
on the outside of the tree to allow for tree
growth. In subsequent samples the nails should
be readjusted to allow for additional growth).
Canopy condition must also be assessed based
upon the coloration of leaves and mortality of
branches within the crown. Some suggested
crown stress classes are as follows: 1) none
5% of crown dead: 2) 6 to 25% of crown dead; 3)
26 to 50°% of crown dead: 4) 51 to 75% of crown
dead; 3) 76 to 95% of crown dead; 6) 96 to 100%
crown dead; and 7) tree is dead and most or all

branches have detenorated and fallen The
presence.  compaosition and abundance of
regeneration should be determined and incor-
porated into the annual water-management
plan as described above. The minimum assess-
ment of seed production and the abundance and
composition of regeneration can be accomplished
by establishing transects in the impoundment
and traversing these in the fall (September). It
is particularly important that th'e transects pro-
vide an overview of all communities, thus selec-
tion of transect location is a critical component
of monitoring.

Additional vegetation data could be collected
to provide a more thorough assessment of water-
management activities on vegetation. This can
be accomplished by establishing a 0.01 acre sub-
plot centered within the whole plot. Five see-
dling plots (3.28 ft X 3.28 {¢) should be placed in
each corner and at the center of the whole plot.
In each of the 0.01 acre subplots, the diameter
and species of all saplings and shrubs (> 4.5 ft
tall but < 6.0 in dbh) should be recorded. The
species of all seedlings should be recorded in
each of the seedling plots. This information will
enhance the ability of managers to detect
gradual, long-term shifts in vegetative com-
munities at an early stage and allow for correc-
tive actions in a timely manner. Early detection
of problems with seedling and sapling abun-
dance and composition ¢an provide valuable in-
sights into compositional changes and can
prevent a degradation of habitat quality. For ex-
ample, a total lack of seedlings or seedlings of
only the most water-tolerant species suggests
that either mast failure, germination. or estab-
lishment of the less water-tolerant species are
occurring and water-management activities
should be carefully scrutinized. Appropnate cor-
rections should be made to prevent composition-
al shifts and/or mortality of less water-tolerant
tree species.

Regardiess of whether the minimum or in-
tensive approach is used. all vegetation should
be measured prior o construction of the GTR.
Tree stress and a visual estimate of the abun-
dance and composition of regeneration should be
measured on an annual basis (Table 4). Annual
water-management plans should carefully con-
sider tree stress values. Impoundments should
not be flooded if trees are stressed regardless of
what the long-term water-management plan dic-
tates.



Indicators of flooding stress on botlomland trees and potental for recovery

~andition

Probabie cause

Potential for recovery

Yellowing of
ieaves (Chlorosis)

Loss of lowering

Canopy thinping
(fewer leaves

produced)

Butt swelling on
red aaks

Tip die-back

Large dead branches
(2° or more in diameter)

Saturated sous and/or shallow
flooding dunng the growwng season

Saturated sous snd/or shallow
looding for sxtended pencd dunng
dormant and growing season

Saturatsd soils and/or shallow
Oooding for part of the growwng
season for 2 or more years

Dormant season flooding at same
depth, duration end timing for
10 or more yesrs

Long-desp flooding in dormant
season and extendad flooding in
2 or more growing seasons

Long-deep Qooding in dormant
season and well into end dunng
the growang season

Good 1f Jooding frequency and duration
reduced Do not Qood for at least 2.3 years
or longerif trees dc not recover

Good 1f Qooding (requeney and diuration
reduced

¥

Fair il flooding frequency and duration
reduced. Do not flood for at least 2.3 years
or longer if trees do not recover

Fair if flooding frequency duration. and
depth i1s changed to be dynamic withia and
among years

Fair when (irst noticed, but trees most
likely bave reduced vigor and will have
increased mortality in next S to 7 years.
Do not flood for at lsast 2-3 years or
longer il trees do not recover

No reversal possible




