
Eff e ct s of r e s er v oir  o p er ati o n s  o n i n di vi d u al
s p e ci e s a n d c o m m u niti e s:  A w at er s h e d
p er s p e cti v e

b y  D e n a  Di c k er s o n,  C h e st er  O.  M arti n, a n d  H olli s  H.  All e n

T h e U. S. Ar m y C or ps of E n gi n e ers  m a n-
a g es n at ur al r es o ur c es i n  m or e t h a n 2, 0 0 0  w a-
t ers h e ds i n t h e U nit e d St at es (J u hl e 1 9 9 7).
T h es e i n cl u d e a p pr o xi m at el y 4 6 0  w at er r e-
s o ur c e d e v el o p m e nt pr oj e cts ( pri m aril y r es er-
v oirs) w h er e n e arl y 1 2  milli o n a cr es of l a n d
a n d w at er ar e o w n e d i n p u bli c tr ust.  C or ps
r es er v oirs a n d t h eir ass o ci at e d a q u ati c a n d ri-
p ari a n h a bit ats r e pr es e nt i m p ort a nt s yst e ms
t h at  m a y i nfl u e n c e n at ur al r es o ur c es b ot h
wit hi n a n d o utsi d e of a pr oj e ct’s b o u n d ari es.
W at er-l e v el m a ni p ul ati o n a n d ot h er o p er a-
ti o ns at t h es e pr oj e cts h a v e p ot e nti al a d v ers e
i m p a cts t o v ari o us e c os yst e ms a n d t h eir ass o-
ci at e d pl a nt a n d a ni m al s p e ci es.  R e c e ntl y,
C or ps Distri cts, t h e  U. S. Fis h a n d Wil dlif e
S er vi c e, a n d st at e r e g ul at or y a g e n ci es h a v e r e-
p ort e d i m p a cts t o c ert ai n t hr e at e n e d, e n d a n-
g er e d, a n d ot h er wis e pr ot e ct e d s p e ci es
r es ulti n g fr o m pr oj e ct o p er ati o ns ( Fi g ur e 1).
T h e i m p a ct of C or ps pr oj e cts o n e n vir o n m e n-
t all y s e nsiti v e s p e ci es n e e ds t o b e e v al u at e d
fr o m a  w at ers h e d p ers p e cti v e a n d a h a bit at
p ers p e cti v e t o pr o vi d e b ett er g ui d eli n es t h at
will l ess e n i m p a cts a n d i m pr o v e w at ers h e d
c o n diti o ns.

A st u d y e ntitl e d “ R es er v oir O p er ati o ns -
I m p a cts o n  H a bit ats of T ar g et S p e ci es ”  w as
i niti at e d i n F Y 9 8 u n d er t h e  E c os yst e m M a n-
a g e m e nt a n d  R est or ati o n R es e ar c h Pr o gr a m
( E M R R P).  T his st u d y is b ei n g a c c o m plis h e d
as f o ur t as ks:
✦ Ass ess t h e s c o p e of t h e pr o bl e m a n d i d e n-

tif y s p e ci es  w h os e h a bit ats ar e li k el y t o b e
aff e ct e d b y C or ps pr oj e ct o p er ati o ns.

✦ Gr o u p s p e ci es b y h a bit at a n d/ or lif e hist or y
r e q uir e m e nts a n d pri oriti z e s p e ci es gr o u ps
a n d p ot e nti all y i m p a ct e d r es o ur c es.

✦ I d e ntif y s o ur c es of r es o ur c e  m a n a g e m e nt
c o nfli ct, a n d ass ess t h e s h ort- a n d l o n g-
t er m i m p a cts of pr oj e ct o p er ati o ns o n t h e
v ari o us s p e ci es’ h a bit at r e q uisit es.

T e c h n ol o g y  N e w s fr o m t h e  E c o s y st e m M a n a g e m e nt a n d  R e st or ati o n  R e s e ar c h  Pr o gr a m A pril 1 9 9 9

ec os yste m
M A N A G E M E N T  A N D  R E S T O R A TI O N

Fi g ur e 1.  B al d e a gl e s ar e k n o w n t o o c c ur o n o v er
5 0  C or p s pr oj e ct s.  P h ot o c o urt e s y of  Mi k e  W at ki n s,
U. S.  Ar m y  E n gi n e er  Di stri ct,  K a n s a s  Cit y



✦ D e v el o p h a bit at- b as e d g ui d eli n es f or pr o-
t e cti o n a n d m a n a g e m e nt of t ar g et s p e ci es
p ot e nti all y aff e ct e d b y t h e o p er ati o n of
w at er r es o ur c e d e v el o p m e nt pr oj e cts fr o m
a  w at ers h e d p ers p e cti v e.
D at a f or t h e first t as k  w er e g at h er e d pri m aril y

fr o m r es p o ns es t o t w o s ur v e ys s e nt t o r es o ur c e
m a n a g ers at 4 5 5  C or ps r es er v oir a n d/ or ot h er
w at er d e v el o p m e nt pr oj e cts. Pri or i n p ut fr o m
C or ps Distri cts a n d r e g ul at or y a g e n ci es i n di-
c at e d t h at t h er e  w er e i m m e di at e c o n c er ns r e-
g ar di n g i m p a cts t o s e nsiti v e t urtl e s p e ci es.
T h er ef or e, t h e i niti al pr oj e ct s ur v e y d e alt
e x cl usi v el y wit h t urtl e iss u es ( Fi g ur e 2).

R es p o ns es  w er e r e c ei v e d fr o m 3 1 9 of
4 5 5 pr oj e cts ( 7 0 p er c e nt), r e pr es e nti n g 3 0
of 3 1  C or ps  Distri cts.  O n e- h u n dr e d- a n d-fi v e
r es p o ns es ( 3 3 p er c e nt), r e pr es e nti n g 1 4  Dis-
tri cts a n d 6 Di visi o ns, r e p ort e d k n o w n iss u es
c o n c er ni n g s e nsiti v e t urtl e s p e ci es, a n d
2 1 4 pr oj e cts ( 6 7 p er c e nt) i n di c at e d n o k n o w n
t urtl e-r el at e d iss u es.  T w e nt y-fi v e s p e ci es of
t urtl es  w er e i d e ntifi e d at t h e 1 0 5 pr oj e cts,
i n cl u di n g 3 F e d er all y pr ot e ct e d s p e ci es,
4 s p e ci es c urr e ntl y b ei n g c o nsi d er e d f or
F e d er al pr ot e cti o n, a n d 1 8 s p e ci es  wit h
pr ot e cti o n i n at l e ast o n e st at e.

T urtl e s p e ci es  w er e c at e g ori z e d i nt o t h e f ol-
l o wi n g s e v e n gr o u ps a c c or di n g t o t h eir h a bit at
or lif e- hist or y r e q uir e m e nts:

✦ S n a p pi n g t urtl es.
✦ M a p a n d s a w b a c k t urtl es.
✦ W etl a n d t urtl es.
✦ Ri v eri n e t urtl es.
✦ S ofts h ell t urtl es.
✦ M u d or m us k t urtl es.
✦ T err estri al t urtl es.

M ost t urtl e gr o u pi n gs als o e x hi bit e d t a x o-
n o mi c si mil ariti es.  Gr o u pi n g s p e ci es i nt o
c at e g ori es b as e d o n h a bit at a n d b e h a vi or al
si mil ariti es  will f a cilit at e a n al ysis of p ot e nti al
i m p a cts a n d d e v el o p m e nt of m a n a g e m e nt r e c-
o m m e n d ati o ns t h at  will b e n efit a n arr a y of
s p e ci es t h at us e r es o ur c es i n a si mil ar  w a y.
P ot e nti al i m p a cts i d e ntifi e d f or t urtl es i n-
cl u d e d c h a n g es t o v e g et ati o n a n d ot h er h a bit at
p ar a m et ers t h at r es ult i n str ess es o n lif e his-
t or y r e q uir e m e nts s u c h as f e e di n g, r e pr o d u c-
ti o n, n esti n g, s h elt er, a n d v ari o us
s p e ci es-s p e cifi c b e h a vi ors.  H a bit at c h a n g es
t h at alt er criti c al f o o d s u p pli es  m a y i m p a ct
s p e cifi c si z e cl ass es  wit hi n a s p e ci es or t a x o-
n o mi c gr o u p or all si z e cl ass es.  R e d u cti o ns i n
t h e n u m b er of s uit a bl e b as ki n g str u ct ur es c a n
s e v er el y c h a n g e t h e distri b uti o n of s p e ci es
wit h str o n g b as ki n g t e n d e n ci es.  W at er l e v el
fl u ct u ati o ns d uri n g c ol d w e at h er c a n fl o o d hi-
b er n ati o n sit es a n d dr o w n v ul n er a bl e s p e ci es.
T h e m ost c o m m o nl y r e p ort e d iss u es r e g ar d e d
p ot e nti al d estr u cti o n or alt er ati o n of n esti n g
h a bit at.  T h e p ot e nti al e n vir o n m e nt al i m p a cts
fr o m t h es e iss u es  m a y i n cl u d e c h a n g es i n s p e-
ci es distri b uti o n, d e cli n es i n p o p ul ati o n
n u m b er, or s hifts i n p o p ul ati o n str u ct ur e ( e. g.,
a g e a n d s e x r ati os).  T h es e i m p a cts c o ul d f ur-
t h er r e d u c e p o p ul ati o n n u m b ers of s p e ci es
t h at ar e list e d as st at e or F e d er all y t hr e at e n e d
or e n d a n g er e d, or s p e ci es of s p e ci al c o n c er n.

T h e s e c o n d i nf or m ati o n s ur v e y a d dr ess e d
all ot h er s e nsiti v e s p e ci es of p ot e nti al c o n c er n
at t h es e s a m e 4 5 5 pr oj e cts.  R es p o ns es  w er e
r e c ei v e d fr o m 2 7 8 pr oj e cts ( 6 1 p er c e nt).  T h e
7 1 s p e ci es i d e ntifi e d f or t h es e pr oj e cts i n cl u d e d
5 2 F e d er all y pr ot e ct e d s p e ci es a n d 1 9 s p e ci es
wit h pr ot e cti o n i n at l e a st o n e st at e.  T h e

Fi g ur e 2.  C or p s pr oj e ct o p er ati o n s p ot e nti all y aff e ct t h e
h a bit at s of n u m er o u s t urtl e s p e ci e s.  P h ot o b y  D e n a
Di c k er s o n,  U S A E W E S
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taxonomic distribution of these 71 species in-
cluded 15 birds, 15 plants, 13 fishes, 10 mussels,
6 mammals (Figure 3), 5 insects, 4 reptiles (ex-
cluding turtles), 2 arachnids, and 1 amphibian.

Information on sensitive species was also
obtained from a natural resource management
survey mailed to a stratified random sample
of 66 projects in 1996. This survey, con-
ducted under the Corps’ Natural Resources
Research Program, contained a section that so-
licited information about the occurrence,
status of inventories, and management issues
associated with Federal and state listed spe-
cies on Corps projects. Sixty-two projects
(94 percent) completed and returned the ques-
tionnaire. Results related to natural resources
management on Corps projects are described
in Kasul, Martin, and Jackson (1998).  For the
present study, these data were reexamined to
obtain more detailed information about sensi-
tive species and their potential influence on
project operations. Additional information on
Federally listed species, their occurrence on
project lands, and Corps responsibilities with
respect to endangered species recovery plans
was obtained from Allred (1996).  Products
from this study are designed to proactively ad-

dress issues that are identified as high priorities
at projects where Corps’ operations have an
impact on the habitats of sensitive species.

Another goal of the study is to provide re-
source managers with technically valid and
consistent resource management tools for
handling sensitive species issues. Technical
notes describing ecological and life-history
requirements for selected groups of species
with similar habitat affinities are being pre-
pared as products of tasks one and two.
Seven technical notes have been completed
on life histories and potential impacts to habi-
tats of turtle species. These notes summarize
the current Federal and state legal protection
status of the turtles and their known distribu-
tion within Corps jurisdictional boundaries.
These technical notes are currently in press
and will be available as links on the EMRRP
home page (www.wes.army.mil/el/emrrp).
Additional notes are being developed for
other groups of species. Completion of Tasks
3 and 4 will result in technical notes on re-
source management conflicts and potential im-
pacts of reservoir operations on priority
species and their habitats. Habitat-based
guidelines for the protection and management
of sensitive species potentially affected by the
operation of water resource development pro-
jects will be the final product of this study.
Study recommendations are intended to bene-
fit the greatest number of species and have the
least effect on project operations.

Principal Investigators
Mr. Hollis H. Allen (601) 634-3845
allenh@mail.wes.army.mil

Ms. Dena Dickerson (601) 634-3772
dickerd@mail.wes.army.mil

Mr. Chester O. Martin (601) 634-3958
martinc@mail.wes.army.mil

Figure 3. Several Corps projects have noted concerns
with bat species
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Calendar of events
Jun 14-18 USACE Prospect Course—Riparian Zone Ecology, Restoration, and Management, Course

No. 281/CEW-PD, Session 99-02, Fresno, CA (several spaces still available—call Huntsville
immediately to enroll).

Jul 26-30 USACE Prospect Course—Ecosystem Planning and Management Issues, Course No.
264/CECW-PD, Vicksburg, MS.

New publications
A new series of EMRRP technical notes will be available on the World Wide Web at
http://www.wes.army.mil/el/emrrp. The technical notes are as follows:

Technical Note EMRRP-SI-01 . . Sensitive Turtle Habitats Potentially Impacted by USACE Reservoir
. . . . . . . . . . . . . . . . . . . Operations

Technical Note EMRRP-SI-02 . . Snapping Turtle Habitats Potentially Impacted by USACE Reservoir
. . . . . . . . . . . . . . . . . . . Operations

Technical Note EMRRP-SI-03 . . Map and Sawback Turtle Habitats Potentially Impacted by USACE
. . . . . . . . . . . . . . . . . . . Reservoir Operations

Technical Note EMRRP-SI-04 . . Wetland Turtle Habitats Potentially Impacted by USACE Reservoir
. . . . . . . . . . . . . . . . . . . Operations

Technical Note EMRRP-SI-05 . . Riverine Turtle Habitats Potentially Impacted by USACE Reservoir
. . . . . . . . . . . . . . . . . . . Operations

Technical Note EMRRP-SI-06 . . Softshell Turtle Habitats Potentially Impacted by USACE Reservoir
. . . . . . . . . . . . . . . . . . . Operations

Technical Note EMRRP-SI-07 . . Mud and Musk Turtle Habitats Potentially Impacted by USACE
. . . . . . . . . . . . . . . . . . . Reservoir Operations

Technical Note EMRRP-SI-08 . . Terrestrial Turtle Habitats Potentially Impacted by USACE
. . . . . . . . . . . . . . . . . . . Reservoir Operations
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