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REMR TeEcHNICAL NoTtE EI-R-1,1
ENVIRONMENTAL IMPACTS AND SEASONAL
REGULATION OF REMR ACTIVITIES
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det rmine whether seasonal restriction of the Corps of Engineers' repair

t

and to provide 1nformation on potential environmental impacts of REMR
activities on coastal, reservoir, and riverine habitats.
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have critical life stages, reproductive periods; or migratory patterns which

may be disrupted by these activities. In addition, terrestrial organisms
using habitats adjacent to Corps projects may also be disturbed by REMR
activities. This Technical Note focuses on possible seasonal restrictions
that may be needed to protect seasonally occurring and potentially sensitive

biological resources on or in the immediate vicinity of structures scheduled
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described below will assist Corps personnel in evaluating whether problems may
develop, and if so, in determining the season or seasons in which potential

harmfui effects coﬁld be minimized or avoided.

Whatever activity 1is planned, there is no substitute for a common-sense

approach to planning and performing the work. If a delay of a few weeks in
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the critical life stage of an organism will not be disrupted, then every rea-
sonable effort should be made to delay such activities. Otherwise, funds
expended for REMR activities may be partly wasted by insufficient attention

being given to environmental quality concerns resulting in the loss of aquatic
natural resources, expensive postauthorization modifications, and lengthy
litigation.
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habitat in which it is located. Two matrices that take into account types of

to potential environmental alterations. In the case of structures constructed
of more than one material, each material type is considered separately. Once
any potential environmental alterations have been identified, the user can

e in formation presented later
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a. Matrix A: Structural Material - Possible REMR Activity. Matrix A
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ties involved in repairing; evaluating, maintaining, and rehabili-
tating these structures, including any preactivity work required;
e.g., reservoir drawdown. Note that activities are associated with
materials regardless of structure type and that a given structure
may contain more than one type of material.
MATRIX A: Structural Material - Possible REMR Activity
POSSIBLE REMR ACTIVITY
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ROCK FILL + o+ + + + + +

b. Matrix B: Possible REMR Activity - Potential Environmental Alter-
ation. Matrix B (see next page) associates possible REMR activi-
ties with potential environmental alterations. Note that some

alterations may be produced by more than one activity and that one

Example of Using Matrices A and B. The following example demon-
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strates use of Matrices A and B. A stone-filled pile and timber
jetty, in a low-salinity habitat, has been damaged by storms,
resulting in damage to piling and timber walls and loss of rubble
stone to the surrounding bottom. Matrix A is entered with struc-
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MATERIALS, CORE REPAIR., and PILE DRIVING. The user notes that all

but DREDGING and RETRIEVAL OF RUBBLE-MOUND MATERIALS are activities
that will be involved in repairing the jetty. Next, Matrix B is
entered using the applicable activities which in turn indicate
several potential environmental alterations: SEDIMENT RESUSPEN-
SION, LEACHING OF FINES, REMOVAL OR COVERING
TT
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COLONIZED HARD SUBSTRATE, and ADDITION
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this Iinformation, along with information about the types of organ-
isms that use the habitat, the user can make a more informed
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decision about the need for seasonal restriction of the REMR
activities that are involved in making the jetty repair.

MATRIX B: Possible REMR Activity - Potential Environmental Alteration

POTENTIAL ENVIRONMENTAL ALTERATION

SEDIMENT
RESUSPENSION
LEACHING OF FINES
REMOVAL OR COVERING
OF EXISTING BOTTOM
RELEASE OF

SEDIMENT TOXINS
LIME INTRODUCTION
PETROLEUM POLLUTION
CHEMICAL POLLUTION
REMOVAL OF COLONIZED
HARD SUBSTRATE
ADDITION OF NEW
HARD SUBSTRATE
DEWATERING OF
AQUATIC HABITAT

NOISE

Activity

——

DREDGING + + +

REMOVING EXISTING
STRUCTURE

PLACRMENT OF e e e .
NEW STRUUTURE

RETRIEVAL OF
RUBBLE-MOUND + + + + + +
MATERIALS
CORE REPAIR + + + + + +
PILE DRIVING + + + + +

MASS CONCRETE
PLACEMENT

CHEMICAL REPAIR
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POSSIBLE REMR ACTIVITY
+
+

PHYSICAL REPAIR
OF CONCRETE

PAINTING + +

RIVER FLOW + + o+ +
ALTEKALLUN

VEGETATION
REMOVAL

HABITAT-SPECIFIC INFORMATION:

Habitat or ¢ __1nitv tvpe.
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A set of major habitat or community

types was defined to help categorize the habitat or community

in question.
physical nature of each system and the 1mportant organism
making up the system. The estuarine c¢ iu
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1
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These designations reflect information on the
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southwest (SW), and Pacific northwest (NW). Estuarine classi-
fication is complex and requires consideration of parameters
such as salinity, temperature, and the degree to which these

parameters fluctuate. Regionally distinct subcategories of
high-salinity systems include high-energy beaches, rocky
shores, coral reefs, and fjords. These systems are discussed
separately below because of their unique physical and biotic
characteristics:

(a) Great Lakes. These freshwater systems receive large
amounts of turbid runoff from surrounding drainage basins. The
Great Lakes region experiences seasonal temperature and tur-

vh increase wave
tems support
d

include

critical spawning and nursery s
anadromous fishes.

(b) Estuarine--low salinity. These estuarine areas have a
salinity range of 0.5 to 5.0 parts per thousand (ppt), are
usually located in the vicinity of a freshwater discharge, and

are characterized by seasonal salinity shocks associated with
flood conditions and temperature shocks which result from the

differences in temperature between freshwater runoff and the
adjacent estuarine waters. These seasonal pulses are more
distinct in the northeast and northwest temperate areas as
opposed to the more continuous conditions along the southeast

G The quantity of suspended solids is generally

if ts. y i
a function of soil characteristics of the associated watershed.
Estuarine low~salinity systems characteristically support rela-
tively few resident organisms which are tolerant of the fluctu-

areas and migratory routes for many commercially important
species.

generally well mlxed Fluctuations in salinitv and temperature
are less severe than in low-salinity areas. These systems sup-
port organisms capable of tolerating moderate fluctuations in
salinity in addition to serving as nursery and migratory
routes.
(d) Estuarine--hig uvarine are
salinity range of 2 : ally well mi:
tidal circulation, and do not experience a large seasonal fluc—
tuation in salinity. Suspended solid loads are generally low
through most of the year except in the vicinity of large river
These systems support organisms which are generally

f fluctuations in salinity.

+
cu
ca

ol



REMR TN EI-R-1.1

8/87
(e) High-energy beaches. These are high-salinity areas along
all coastlines exposed to breaking wave action. Tidal ranges
wrarey srnanaddarabhly writh raodaAn Thaona arasnc cunnnart annlacd_
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cally equivalent biota on all coasts.

(f) Rocky shores and fjords, These high-salinity systems are
typically exposed to breaking wave action and are common in the
Pacific northwest, Alaska, and Maine where tidal ranges may be
quite large. These areas support extensive attached communi-
ties of algae and mussels.

g) Coral reefs, These are high-salinity clear water systems

(g) Coral reefs. Thes are high-salinity clear water
located in tropical areas that are characterized by moderate
current flow and uniform salinity and temperature. The organ-
isms of these areas are quite intolerant of fluctuations in
salinity and increases in turbidity.

Discussion of potential environmental impacts. The impacts o
natantial anvdranmantal altaratrdiane An Aammimi v Funac avra Adeo—
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cussed in qualified terms. The discussion 1s based on the

potential of an alteration to negatively impact organisms in
the vicinity of a structure; i.e., interference with migration,
reproduction, or juvenile forms. The potential for seasonal
impact will depend on the type and magnitude of the REMR activ-
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impact, regardle f region, w111 only become significant
under certain conditions. Critical levels of various impacts
are generally undetermined and would require specific
investigation.
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covering of existing bottom. All of these activities may
impact areas in which ambient suspended sediment loads are

typically low; i.e., NE and SE low salinity; NE, SE, SW, and NW
medium salinity; high salinity; coral reef; and fjord habitats.
Activities which produce levels of suspended solids 3 to

4 times above ambient levels should be regulated and limited

during periods of peak spawning or migration of organisms in
+ha dmmadiata aran Antdwditdtoe in +ha vicinityv nf narrow
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waterways (less than 1,650 ft) should be limited as to impact

allowing for movement around the disturbance. Sediment
deposition (covering the bottom) in areas adjacent to a
structure should alsoe be controlled in cases when it might
affect mollusc beds or coral reef habitats.

( t toxins, lime introduction (concrete),
p pollution, noise. Activities 1nvolving
sediments or repair materials and substances known to contain
chemical toxins should be conducted with special precautions
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taken to avoid unnecessary sediment resuspension or chemical

rticular concern would be
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on aquatic organisms even in trace amounts. Any release of
potentially toxic chemical substances into the water should be
particularly avoided during periods when the area is being used
by migratory species or juvenile forms and during periods of

- A P S N P PR S B S 2 A ___a 1L 1Y 1 .y .
narvesc or nearpny commercially 1mportant snelirisn. NOlse
pollution should be avoided when the activity is in close
proximity to bird or mammal nesting or breeding sites.

(c) Removal of colonized hard substrate, addition of new hard

substrate, These alterations will have minimal effect in most

areas except in cases when structures represent the only hard

substrate available. 1In these areas, short-term loss of sub-
strate may interrupt species activities but will represent only
minor Impact, and addition of new hard substrate may be viewed
as a beneficial imnact

Reservoir habitats:

1.

Environmental alterations. Environmental alterations that may

result from REMR activities at Corps reservoirs include:

(a) Introduction of potentially toxic chemical substances into
the water or an increase in the concentration of these
substances.

(b) Alteration of downstream riverflow. REMR activities often
curtail normal release patterns from dams, frequently resulting
in the dewatering of downstream river reaches. Flow
- K
L i

- - - mam o e o o -~ PR U | . DUy, gy - ==l -~L PR
alterations may also arise from pool drawdown, in which case
high flows are released from the project.

(c) Alteration of inpool water level (drawdown). In some
cases, REMR activities cannot be completed unless the reservoir
is drawn down substantially.
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released from tainter gates in tead of through the turbines
during conduit repair). Water quality can also be modified by
construction associated with REMR activities, resulting in
increases in turbidity and suspended solids concentrations and
changes in other constituents.

impedance or interference with fish migration.

a iwd ol T Watil a4l -

(e) Temporary or
In some systems, adult fish may move upstream via fish ladders,

or smolts may move downstream through reservoir outlet works.
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Discussion of potential environmental impacts. The potential
environmental impacts associated with the five categories of

environmental alterations listed above are discussed in this
section to a level of detail consistent with available
information,

(a) Toxic effects. This area requires further investigation,
particularly in the case of potential contaminants or toxicants
that are used in large quantities. Chemicals associated with
REMR activities have not been completely catalogued. The

potential toxicity of construction materials, preparation mate-
rials, breakdown products, and cleanup materials associated
with REMR activities is largely unknown. Thus; guidance on the

v

J
effects or toxicity of materials associated with REMR activi-
ties has not been formulated. Many early life stages of fish
are extremely sensitive to toxicants or contaminants.

(b) Downstream flow alteration. Downstream flow alterations
are associated with REMR activities involving reservoir outlet
works. Activities such as outlet work inspection or repair may
require downstream dewatering. At this time, the tailwater
ecosystem receives no discharges from the dam except seepage,

and portions of the tailwater may be completely dewatered.
Dewatering of the tailwater may substantially impact downstream
aquatic biota.
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dropower proiect that
scharges no minimum low flow other than seepage will have
impacts similar to the impacts of nongeneration except that
dewatering may be of longer duration. Dewatering of flood-

control project tailwater may have
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water where they may be exposed to poor water quality or
increased predation.
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although some strandi ng of b enthos may occur in riffle areas.
Channels characterized by runs, or long sections of river
without pools and riffles, are more sensitive to effects of

dewatering since little habitat will remain as discharges are

reduced.
Seasonal meteorological conditions may have a substantial
effect on the impacts of dewatering. Summer insolation during

a prolonged dewatering could cause considerable warming of

~
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tailwaters that support a coolwater or a coldwater fishery with
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wave from a deep release project could result in thermal or

chemical shock to aquatic organisms as water in the tailwater
is replaced by discharges from the reservoir that are consider-
ably different in quality. Dewatering conducted in the winter
may also stress downstream organisms. Exposed organisms may
suffer exposure and freezing as the tailwater is dewatered.
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ecosystem. However, the following recommendations will ensure

that effects of dewatering remain minimal:

(1) REMR activities at a reservoir project should be completed
as quickly as possible to minimize the duration of dewatering.
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days, by siphoning or pumping water over the dam or by some

! s ~J
other means. This consideration is more important for flood-
control projects or for hydropower projects that release a sus-
tained minimum low flow other than seepage than for projects
which routinely dewater the tailwater as part of normal opera-

tion (peaking hydropower projects). The water quality of the
replacement flows should meet the requirements of tailwater
hdAtrae 4 A 4 +ha atntmmoar AnTArratar avatame ahArild »anadyvroa
U.LULCI, e T o ’ 411 LT oSuUnuuT L wLuvliuwawcl o o LCuUuo DilVvULU LdCTLCA VO
cold discharges, and warmwater systems should receive warm
discharges.

(3) Flow into the tailwater should be increased gradually
after the completion of the REMR activity if water quality of
the releases differs from water quality conditions in the

H.

In addition to de“at ering, REMR activiti
increased downstream flows if the reservoir must be drawn down
to complete inspection or repairs. Discharge of high flows
during drawdown can result in considerable modification in flow
and water quality conditions associated with normal project

operation.

es may also result in
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tions in the downstream river reaches. River reaches down-
stream from projects involved in REMR activities may receive

sustained high flows as reservoir storage is evacuated for
inspection or repair. Although the high discharges may be a
considerable departure from normal operations, detrimental

effects of these flow alterations should not be severe. How-
Avro T thnaen To oo o smmmadllTlee. slhhnte £Iak mawr amarm dscwdns hioh
eéver, tihere 1s a possSipniilly tLiat I1lsi may Spawil during iigi
flows in areas that will be later uncovered as the discharge
water from the prgjeg: decreases, Consultation with the appro-

priate resource agen prior to drawdown should be con31dered
to eliminate this concern.
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The timing of drawdown may have a significant effect on the
biological dynamics of the tailwater ecosystem. Reservoirs
generally destratify from October through December, depending

upon latitude and seasonal meteorological conditions. Thus,

STooLLigL LTSIV ils LA 1l arieS

drawdown may occur either before, during, or after destratlfl-
cation. Downstream water quality effects of drawdown are
directly related to stratification patterns in the reservoir
and depth of withdrawal relative to the timing of drawdown. If
drawdown occurs before destratification, then the tailwater
ecosystem may be subjected to poor water quality if deep flood-
gates are used to evacuate the reservoir. The reservoir hypo-
limnion may contain high concentrations of dissolved metals
(e.g., iron and manganese),; noxious gases (e.g.; hydrogen

\=sgos sy -~ AcipriEST/ VULV VS5 2SS

sulfide), and low dissolved oxygen (DO) concentrations. Poor
water quality of the releases can have substantial, negative
effect on tailwater aquatic organisms. If fall drawdown occurs
after destratification, then transport of contaminants into the
tailwater may be reduced, but many reservoir organisms will be
transported through the sluiceway and into the tailwater. From
a fishery standpoint, this phenomenon has mixed effects.
Reservoir fish may concentrate in the tailwater and thus pro-
vide a greater harvest for fishermen. However, this movement
of large numbers of fish into the tailwater may disrupt the
normal riverine assemblage of fish farther downstream from the
dam. The significance of the latter phenomenon has not been
documented.

Two alternatives are available to maintain tailwater quality
during drawdown. Drawdown can be scheduled before or after
destratification to avoid subjecting tailwater biota to poor
water quality. Alternatively, drawdown for a stratified proj-

ect can be initiated gradually using a combination of ports to
release water of acceptable quality.

(¢) Inpool drawdown. REMR activities on the upstream face of
the dam or on the reservoir outlet works of the dam may require
substantial drawdown of the project. Drawdown may have a sub-
stantial negative impact on the reservoir fishery depending
upon the season of drawdown, the rate and extent of drawdown,
stratification patterns within the reservoir, depth of with-
drawal, and the species composition of the reservoir fishery.
In the spring, nests and larval fish in the littoral zone may
be stranded as water levels decline. In the summer, drawdown
may reduce survival of juvenile fish by reducing food supply
and cover. In the fall, there may not be enough growing season
left to allow terrestrial vegetation to establish in the
exposed areas of the reservoir. Terrestrial vegetation growing
in this zone of the pool provides desirable sites for fish
spawning in the spring.

Drawdown extended over a long period has several advantages.
First, it maintains flow in the tailwater closer to historical
levels. Second, it lengthens the growing season available for
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terrestrial vegetation to colonize the fluctuation zone, parti-
cularly the upper part of the fluctuation zone that will be
exposed the earliest. In the spring, it will lessen the prob-
lem of stranding nests or larval fish as water levels decline.
However, the latter approach may have a negative impact on

inpool recreation since water levels may fall during part of
the recreation season. In general, reservoir drawdown to faci-
litate REMR activities should be considered for fall and winter
if possible. The appropriate resource agency should be con-

sulted to determine if species sensitive to drawdown in the
winter or fall comprise part of the reservoir fishery.

(d) Water quality. REMR activities can affect water quality
directly through inspection and repair activities or indirectly
through modifications in operation. Direct effects include
increased levels of turbidity and suspended solids concentra-

tions associated with construction activity and heavy equipment

movement. In general, increased turbidity levels and suspended
solids concentrations are not a serious problem unless exten-
sive precipitation produces high levels of these constituents
in runoff from the site. Aquatic biota in the downstream
reaches may then be subjected to smothering, changes in
sediment composition, and other changes resulting from
sedimentation.

To avoid problems associated with runoff from REMR sites,
repair work that involves extensive construction activity
should be avoided during periods of historically high precipi-
tation. Also, this same time period generallv coincides with
increased reproductive activity by many riverine fishes. To

further avoid problems associated with runoff from a REMR site,
efforts should be made to reduce or manage sediment runoff.
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or from extreme reductions in flow resulting from total or
partial dewatering of downstream reaches. To avoid problems
associated with altered water qual1ty resulting from REMR

He D My B0 O
L]

e bcabUlld.L LC\{U.LL emcuLb

aaa SLagtc QiT 14aVOaL

t O
ly life stages are involved
ensitive to water quality
(e) Fish migration. Under routine project operation, adult
fish of some species may pass upstream through a project using
fish passage facilities such as fish ladders, or smolts may
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Inland waterway habitats., The majority of large structures in

rivers that are affected by REMR activities are those associated
with nav1gation facilities. rypicaliy the repalr or rehabili-
T

" g
(1]

ional changes that accompany the action.

An exception would be the temporary dewatering of a lock to enable
inspection or repair of machinery, gates, or lock walls. REMR
activities at the following structures potentially could damage
sensitive biological resources in flowing water systems:

Locks. A variety of possible REMR activities can take place at
locks for repair or to improve efficiency and safety. Methods
to improve efficiency (increase number of tows per unit time)

are advantageous since it is cheaper to increase capacity than
construct new facilities. 1In addition, environmental effects
of barge fleeting, which can include increased turbulence,

associated turbidity, bank erosion, possibility of spills, and
collisions, are reduced if tows can move quickly through locks
rather than be held for long periods of time before moving
through the facilities.

Finfish typically congregate in and near locks and are -easily
collected in lock chambers. Although fish eggs and larvae from
open water spawners (such as the freshwater drum) are often

collected in lock chambers, these areas should not be con-
sidered critical breeding sites. In addition, fish, freshwater
mussels, and other invertebrates are frequently found below
locks in large waterways. The fish feed on invertebrates asso-
ciated with the structures and are attracted to changes in cur-
rent velocity; however, these sites are not of critical

t lock he potent for the intro-
duction of toxic materials associated with chemical repair of
concrete; dewatering for inspection and work; and shock, noise,
and dust that are part of removal and repair of concrete.

Since locks are not important sites for reproduction, recruit-
ment, or feeding by fish and other freshwater organisms, most
REMR activities do not significantly affect aquatic resources
in the immediate area. The overall purpose of REMR activiti

at locks (i.e., the improvement of efficiency and safety when
moving commercial traffic) tends to reduce overall navigation
impacts on a large waterway.

Dams. Typically, fish pass dams on navigable waterways by
moving through the lock when vessels pass. Environmental
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do not differ from those
s

Lock and dam facilities. The facilities associated with

th locks
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and dams requiring REMR activities include natural and pro-
tected banks, sewer and power facilities, access roads, and
buildings. Most REMR activities associated with these areas
t on the rlverine environment. Small
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Dikes and levees. In large waterways, at low flow, river

training dikes often create isolated or semi-isolated pools
with relatively clear, well oxygenated water. Low-velocity
areas around d id I

t

species, Cumberlandia monodonta.

Usually it is necessary to maintain levees following period of

high water. This is done by placing addltlonal fill and remov-
ing timber, trash, and other obstructions. Trees and shrubs
have to be removed from levees peri odically to ensure that root
growth does not interfere with structural integrity. Gated
culverts are frequently placed in levees to allow one-way pas-

sage of water which facilitates interior drainage. Maintenance
takes place any time during low flow, which is usually in the
summer or fall.

Vegetation removal from levees causes localized effects, and if
conducted early in the year, could disrupt nesting success of

spring breeding birds such as warblers and ground nesting birds
such as killdeer. Placement of earthen ill riprap, and pil-

ings could cause increases in turbidity, although these effects
are minimal and not widespread. Local turbidity increases will
be most noticeable during summer or fall when ambient levels

are reduced. Disruption fish, aquatic 1nsects, etc.,
""" 11y associat and dike f
n

e
detrimental in spr
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communities could occur an

organisms. However, dlsruptions to aquatic biota as part
maintenance activities on dikes and levees are minor.

Revetments. Revetment repair includes placement of additional

riprap or articulated concrete mattress. Revetted banks have
been found to support considerable numbers of benthic inverte-
brates (caddisflies), and areas beneath riprap are frequently
colonized by burrowing mayflies (Pentenura sp., Tortopus sp.).

12



REMR TN EI-R-1.1

8/87
Mdassemtbdam ~Af Lamlas her T andeen ~ T 12ad oo 1T cafcemne mmee Lo I e
ULISLUpLLIUL VLI vallld Uy pdiacCliiy 4dadliiolidl Liplidp Cdil e aciri-
mental to benthic invertebrates although this effect is slight
mental to benthic invertebrates although this effect is slight.
Any impacts would be greatest before and during insect
emergence in the spring.

Vegetation removal on areas to be riprapped (which would

include dikes and levees) can cause localized impacts to spring
nesting birds. In addition, the federally listed endangered
Tnddana hat Meatta andalda) oo misrcnsyy mrnlandac hanan+sh ko
4ituiqiia vat \llyuviltdd dUUAlld) liad uuth:Ly COLUIILIED DDEllicallr Liic
bark of dead or dying sycamore trees aleng the banks of small-
to medium-sized rivers where there are adequate numbers of
emerging insects for food. Adults and young forage along banks

for insects and are dependent upon vegetative cover. Vegeta-
tion removal in the early spring would be most detrimental to
this species.
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