
From: Water Spectrum, Army Corps of Engineers, 
Washington, D. C,) Spring 1979, Vol. 11, No.2, 
p. 26-34 

HABITAT ~JALUATION 

Dr. Mel Schamberger
National Coordinator 
Project Impact Evaluation 
U.S. Fish and Wildlife Service
 
2625 Redwing Road
 
Fort Collins, Colorado 80526
 

Ours has been a nation of rapid growth and 
development; our abundant water and other 
natural resources were quickly utilized to 
meet the needs of our expansion. Resources 
perceived to be lIimportantll to the national 
interest were often exploited at the 
expense of others. Fish and wildlife, 
because of their apparent abundance and 
low priority status, were among those re­
sources that historically received little 
attention or protection and were frequently
"traded off" to other resource developments. 

The protection of fish and wild­
life resources has been especially im­
portant to hunters, fisherman, photo­
graphers and other- outdoor en-
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Water projects may open up new opportunities 
{or fishermen. The man-;.;se day concept of 
mitigation counts tt:ese fishermen as 
enhancement even when they only red/stnbule 
l/'1eir ac:Jvity from one area to another. :Mel 

ScNmoe~tl 

thusiasts. Th~se groups in Ih~ past were unubl ... tu 
find organized support for their concern that 
habitat needed 10 produce fish and wildlife: W;J.S 

rapidly being converted co o(h~r n::;(lun:e devel­
opment purposes. The cI'3dicionai cosC/bendit 
analyses of n:soun:e d&:vellJpntent pmjet:ts hilS 

gener.llly n~glel.:ted fish Jnd wildlif... n:~HII"I.·"':". 

partially because of the diffi'-"UiCY in d&:termining 
thc::ir ~onomic ··v:liu~.·· 

Our growing appreci:lli(Jn (If <:nvinlnmc:nwl 
relationships and values in recent years ha.~ re­
sulted in a gre:lterconcl:m for borh watc:r anJ fi.,h 
and wildlife resources. The incn::l.sing ~carcity 

of these two important resource:; i:; purtiully re· 
sponsible for pn::;cnt l:untliCts ~lw\.'Cn n:~IUn.·", 

development and habiC:1t rnllection. 
A new em is now upun u:;; an .:rJ Ili ht:rc 

environmc:nC:1J values tJl"e- imrort:mt unJ che: l',,"­

cepe of "development at all rusts" is being reo 
plllCed wich··dc:ve:lopmc:nl-<.II whOiI wsf!" 
The American public is becllming incn.·:lsingly 
aware of the benefits. both C:1ngible and int.1ngi­
ble. associated with protecting natur.li In::l.'i. 

TheM is great concern and even aJ:um at en­
vironmental los3e$ and a reiuct:mce to give up 
these resources needlesily. More leisure tim~. 

inc~ased expendable income. gTe3lCr mobil icy. 
and an appre:iation of the enjoyme:nt dc:ri"'\,"\l 
from fish and wildlife have contrihuted lu in­
c~ consumptive and non~onsumptive u-o;es 
of these resources. We also have: cornett> realize 
that one: productive fISh and wildlife: habitat is 
lost. it is difficult. if not impossible. to replace. 

The inc~ascd public: concern for fish and 
I wildlife resources has e:l:presseu its~lf 

through the: en:tetmcnt of let:islatiun that cl,:any 
St;Ue$ tha.lcnvironmenClli values can no [,'"\1l:r ~ 

ignoret1. ··Bu..~ilt\::IS :.IS u:;ual" in the U\.";d"p" 
ment of one: resouree ilt the tOlal e~~~ n( 

others is no longer pc:rmiaeu. The National En­
.virunntt:ntaJ Policy Act. the: Em.lOUl!:!cn."Il S~cics 

Act. the: Coasui Zone: Management Act. the '* 
Permit Program under the F..:dcml Water Pollu­
tion Control Act. and the: Wild and Sl.:enil" Riverll 
Act. to mention but a few laws. have tr.mslatt:U 
public: concern into legislative action. 

11lc Principles and St.1ndarUs for PlOUlning 
Wa.tcr and Related Lmd Resource Develop­
ment, develo!,,-"Il by the Water Rc:soun:cs Cllun­
cil, State tbat Environmental Quality (EQ) and 
National Economic: Development (NED) an: 
~qlUJiJy important and requi~ planning objec· 
tives. In some cases Federal rcsoun:e develop­
ment planners have continued to optimize NED 
benefItS while putting netie emph.usis on EQ ob­



The potenlial impact 01 alternate prOJect sites 
and plans on fish and wild/ile resources can Oe 
evaluated and displayed early in the project 
pJanning tnrough tne use 01 HEP. (CaII1'f S/'lonl 

jl:\:tivr:s. Environment:ll QuaLity is ~IJom given 
the: "~qU:ll consider:uion" required under the 
Prim:iplr:s :md Standards (P&S). 

Pn:sidc:nt Cuter's W:ltcr Resource Policy 
Mc:~sage (June 1978) has further emphasized 
th:1t "Sc:ruitivity co environmcntal prolCCtion 
must ~ an impun:lnt as~t of a.ll watcr-related 
pl:lnning management decisions." This Mes­
sag.: I.:ontllinc:d a d~ive to the: Sc:aetary of the 
Interior and O(h.:r Fedcr.l1 agency h.::lds to "im-

PuOliC opinion. legislative actions. and 
Presidential mandates have recently expressed 
a strong concern over how Oest to protect our 
fistl ana IV,iaJife resources. (Aicn S<:nroedet) 
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plement rigorously the Fish and Wildlife Coor­
dination Act. the Historic ~scrvation Act and 
other environmental smtutes" so thal water proj­
ects are developed that ue cost effective. safe 
and environmentally sound. 

It is clear that public concern. legislative man­
daces. and ~sidenlial directives demand that 
r=ource developers plan their projects with con­
sidemion for environmental concerns and that 
environmental losses related to Feder:1J projects 
lDuSt be mitigated. The reai question is no longer 
"if" but "bow" tbis proteerion of fISh and 
wildlife resoun:e3 can beSl be accomplished. 

Steep-wall canyons provide excellent dam sites 
and illustrate (he current canffiet between Ille 
development 01 OUf 'Nater resources and the 
protection of fish and wiidlife habitat. (~lCl by 

W1y Sl'lClrt) 

One of the gn::Itest probl<:ms JS..~X"iat"u with 
the protection of fish and wildlife n:sou~es 

has been the difficulty o( quantifying their value:. 
The tr.ll.litional mc:thoJo!llgy was b:L~~'u on !he 
"man-oay of use" concept. Fish and wilulife 
concerns were conside:ed to be mitig:.lICU if :.In 
area suppot1ed thl: same number of days of tish­
ing and hunting :lfter compie~ion of the project as 
it did before. This approach to mitigation con­
siders neither the quality of [he ~source nor che 
amount of n:source available and can result in a 
diston:ed pictun:: of the :lCtual impact to fish and 
wildlife that results from project implementa­
tion. Consider. for example. an are3 with a reo 
soun:: b~ that could supply a pu,~milJi of 
10.000 man-day! of use bef<m a pro~t and 
6000 man-day! of use afterits consmJetion. The 
impact of this project would be considen:d miti­
gated if the area supported a demand of 3000 
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man~ays of usc both before and after project 
development. even thougb a tremendous loss 
occurred to the resource base (4000 potential 
man-Jays of use). This loss in productivity 
would not be mitig3ted be1:ausc the demand 
never e;\ceeded [he potential supply. and no reo 
ductiIJn in actual man-days of usc occurred. 

Another problem inherent in the man-day usc 
approach to project evaluation is its inability to 

account for displaced usc. Enhancement benefits 
may be: claimed by a resource development 
agency with this method simply on the basis o( 
redisnibution of eitnet the resource or an already 
existing u:se u( the resource. An example o( 
claiming the redistribution of an existing re· 
source' as enhancement concerns the changing 
p:1tlCm of walCrfowl hunting in re~ponse to re· 
servoir consU'UCtion. Reservoirs built along mi­
gratory l1yways often attract and concentr:1te 
large numbc:~ uf ducks and geese. This results in 
an increase in wateriowl hunting in the project 
area and is considered ;1 project benefit. 111c 
n:~rvoir itSl:lf. however. may not produce addi­
tional wateriowl; it may only redistribute an al­
ready existing resource. In thu case, the gains 
displayed for the project lln may be at the 
expense ofother areas; waterfowl once available: 
for bacvest in Arizona an: now "sb.ortstopped .. 
and harvested in Colorado. Should this popul.. 
tion ~bution reaJistic:illy be coW1tl:d as en.. 
Iwu:ement by a ~ID"C: development ag=u:y? 
A more legitimate ~ for enhancement would 
be a reservoir th.al actUally results in 3ft increa.sed 
wnual p~uc:tion of, for eumple, 1000 duc:k3. 
The additional waterfowl production may add 
500 new days of hunting. The:se kinds o{ actual 
increases in the ~urce base CaD and should be 
coasiden:d project benefus. 

Asecond and related redistributioa problem 
involves the USCt'S tbenuelv~. The first ~ 

pcJundmcnts in Kansas. for example, illcn:a.:sed 
the area available ~or warm water fishing. and 
large nwnbetS o( flShermea made use of the aew 
opponunity. As additioaal. ~u, were later 
built within a few miles of the ftrst one. the 
fLSbermen may redisaibur: their activity wim 
few or no new ftshenncn aaraaed to the ateL 

Water ~soWt:e development agencies count as 
enhancement the fIShing days attributable to 
each new reservoir even though no fl4W fIShing 
days occur. The same fIShermen conQnwe to be 
counted in the benefit/cost ratio for ead1 new 
reservoir th~t i~ built even though use of nearby 
reservoin may be red~. These, and other 
problems, make it obvious tbac project evalua­
tions based on man-day! o{use do not adequately 
consider the !'C$)Uro: b&sc and its POCCDtial pro­
dU&:1ivity . 

The U.S. Fisb and Wildlife Servicl: (USFWS) 
has developed a mc:dtodology designed to OYer"; 

come the problenu associated with thc man-day 
of usc approach to project planning by focusing. 
instead. on the habitat and its associated pro­
ductivity. This system. thc H~itat Evaluation 
Procedures (HE?), provides a st:lndardiz~ 

me:ms of quantifying fish and wildlife values. 
The HE? can be used at ul st:lges of reSOUIl:e 
project planning. They provide a standardized 
data base to assess impacts on fISh and wildlife 
for thc evaluation of altemate project siteS and 
plans and to determine what rncas~s. if any. 
are n~ed for mitigation and/or compensation. 
The greatest value of the HEP is thcir application 
and usefulness throughout the planning process. 

The HEP methodology was designed to 
provide an objective and quantiQtive e~ri­

mate of the "value" of fish and wildlife re· 
sources. Habitat quality and quantity are inte· 
grated in a single index v3.lue called Habiuu 
UnitS. based on me:lSurable criteria in the habitat 
blown to be: important in providing the life: re· 
quisites of tbe fISh and wildlife species of inter­
est. Meuurements for a specific sample site or 
a.re3 are compared against ide:1.l conditions for 
species found in the habita.t being evaluated. The 
Proo:du:es provide both a description of base· 
line COaditiol1S and a compantive display of any 
aumber of potential future coaditioo.s. Future-

New reservoirs along flyways tMd to acrraet 
and c~ncentrate migratory wsterfawf. and birds 
once naNested in AriZOfls may now be 
tUJlYested in Colorado. This redistribution 01 an 
ulsting resource is orlen counted as a project 
lJenefit. even thougtl there is no increase in the 
re:sOU1C8 ~~. (CI1rIy 3lon) 



with-project conditions can be compared ..... ith 
each other and against baseline conditions or 
furure·without.project conditions for the target 
years desired. The difference between ..... ith· 
project and ..... ithout·project index values d.:mon­
strates the magnitude of the impact. The HEP 
provide the type ofdisplay useful to planners and 
decisionmakers when evaluating environ­
mcnCllleconomic tradeoffs. 

Tbe HEP have been under development and 
n=fmement for me past rive years. They were 
published in 1974 as the Ecological Planning and 
Evaluation Procedures for field use by the 
USFWS; this document was shortened, n=vised, 
and published as the Habiw Evaluation Proc:­
duleS in 1976. A new draft of the ?roc:dures is 
cwrendy being reYiewed and publiQtion is an­
ticipated by mid-t979. This latest revision ad­
dn=sses a number of the problems associated ..... ith 
earlier applications of the ?rocedures. The HEP 
will accommodate evaluations of individual 
species throughout the evaluation proces.s. as 
well as evaluations of habitat types. Improved 
guidance for the selection of species and habitat 
types used in the evaluations will be included in. 
the revised HEP. Althougb me ?roc:d~ have 
been associated primarily with the mitigation 
proc::$S in the past, the new manual will stress 
their utility tbrcugbout me planning procC3S. 
There will be less need to foclU on mitipion jf 
early planning includes environmental qualicy as 
well as economic development objectives. The 
revised HEP ilia wm provide guidelines to de­
termine relative values of unlike habitats for use 
in planning and mitigation determinations. Im­
proved softw~ routines are being developed to 
facilitate data display. 

One significant improvement in tbe ?roce­
d~ is the development ofcriteria that will 

increase n=iiabilicy and n=plicabilicy of field 
evalu.llions. These criteria will be in me form of 
spec:ies-orienr.ed dati bases and are now being 
developed on a regional basis for publication as 
aquatic: and terrestrial ··Habitat Evaluation 
Criteria Handbooks". A number of ~trial 

Handbooks are cumndy available in draft form. 
Th.: Service pl:ms to produce approximntely SO 
tenesUiaJ. 2S f~shwater, and 2S coastal salt 
water Handbooks over tbe next several years. 

The conceptUal premises on which the ?roce. 
d~ are based are W'ldergoing testing through 
several rescateh progr:uru. The Soil Conserva­
tion Service, Amly Corps of Engineen. and 
Butala of Reclamation have provided staff to 
assist the Proj~t Impact Evaluation Team in the 
rei"mement of the HEP and to express their own 
1geDCy perspectives towards habitat evaluation. 
The Servi= established the Proj~ Impact 
EvallWioD T.::un in Fort eallins. Color.1do in 
1977 to ov~ furtbc: development. refmc· 
ment. and imptc%%1CnUtioo of the HEP. 

The HE? are us:d by the Division ofEcalogi. 
cal ~rvices. USFWS ......hf:n ev:tlu~ting waet:r 
.resource development projects ..... heTl: Feder:tl 
funds are involved. They :lIe being used c:\ten· 
sively throughout the: Unitc:d S(:1(<::; <In :1Wll: th:.tn 
125 Army Corps of Engineers. 8ure:1U of Rec· 
lamation, and Soil Conservation Servil:e proj­
ects. Since the time ~uired for the entire pl:m. 
ning process is lengthy. only a handful of these 
projects have reached the point .....here the HE? 
analysis has been completed and reports submit· 
ted. Several of the projects that have incorpo­
rated me HEP in their planning process have 
resulted in agreement mtong the project spon­

me careful blending 01 resource develoomenr 
and environmental protection C317 result in 
projects that answer our nalion's water needs 
WIthOut needlessly sacrificing tisn and Wildlife 
habitat. (Oave Chalk) 



D~r aJreadyoresellt on land purCllased fer 
compensation do not replace deer lost 
oecause of project imoacts. Productivity must 
oe tr1creasea mrougn management. to oUset 
resource base losses that oC~:Jr within me 
prOjr::ct ar~3. ;c...,., Shorn 

:;Of'S. k:1I1 planning :lgcnl:)'. state: agencies. Jnd 
the: Scrvil."l: in planning for n.sh and wildlife ob­
j~tives. 

The I."UOCl:pt uf mitigation is nut new. Unfor­
[unately. :lpplic:1tion of this concept h~ been 
very h:thargic and the 13l:x of a standaldized. 
I.juatltil;.tli\"c lnclh,lIlology fur mC:1Suring habiut 
losses Ius furthc:r complicated this aspect of 
projc:ct plllnning. The HE? fill this g:1p by pro­
viUin~ c:,Stim:ltcs of the number of acres. WIder 
diffen:nt levels of management. that will be 
~~.sary to offset the fISh and wildlife pro­
ductivity lost through project implemenUtion. 

----_ .. _._----­
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The Proc:edun:s take a habitat prodU(;tivit)' ap. 
proach when planning for mitig:ltion Jnd com· 
pcnsation :md :lre based on the extent to which 
the ~source is impacted rnthe:r than on chang~ 

in man's use of thac ~soun:c, Credit is nut :;iv~n 

for simply purchasing replJCement land unless 
management of that land prevents iurther loss of 
flSh and wildlife ~sources. Existing wildlife 
values in replaument Jre3S must be inc~a.sed 

through management to compensaa: for pro· 
dU(;tivity losses in tbe project arc3. The purchase 
of land containing 100 deer. for eumple. does 
Qot compensate for 100 deer lost through project 

Habitat productivity is the best measure of its 
value. The HE?, by evaluating habitat on this 
basis. avoids many 01 the problems associated 
w;m man-US8 day 3IJProac/'1es to arc/eel 
analysis. (Riclc Sc."\I'Ot!Idef) 
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devdopme:nt. The land must be managed to pro· 
duce In additional 100 deer in ortic:r to ~llm~n· 

sate for the productivity lost in the project area. 
Various combin:llions of land acyuisilion anu 
m:.ln:lgc:mc:nll'plil)nS may l'Ie cllnsiden::J ..... irh [he 
HE? to delermine which possioilili~s will fulfill 
mitig:uionlcompensalion rel4Uiremc:nl~. Whc::'l 

scver.ll polential plans will :l~l;omplish fish :101.1 
wildlife ~soun:e objel:tive5. thc:y C:ln J1so be 
evaluated for financial or politic:u desirabil icy. 

The use of habitat productivity r:lther th:ll1 
man~ys of usc has raised interesting concep­
tual quesliolU. Consider the example w~rt: J 

project is being built and an accept:lble mitiga. 
tion plan has been agreed upon by projel:t spon· 
sot'S and state and Federal agencie5. The: sclC:I.:te:d 
mitigation plan provides for 80% mitigation of 
wildlife productivity. ~ulting in a 20% loss in 
the resident population of big-game s~cies. Th<: 
plan calls for improved access to the are:!.. con­
sauction of a c:1.IIIpground.1nd improve-d habil.1t 
qualicy on the mitipion land. Hunter use of the 
area is expected to incr:as~ to four times that 
which would occur without the project. The 
question becomes: "Can the development 
agency claimenhancemcnt benefits on the basis 
of in~d use when there h~ actually been 3 

loss of 20% of the resoun:e bllse?" 
ThU question moly at fIrst appe:u insignificant. 

The designalion ofl'f'Op:t fe:lt~s u mitig3ti~n. 

compensation. or enhancement. may determine 
which agency uswnes the cost for that f<:ature. 
There also ~y be conflicting regulations on the 
administration COSt. when costs :rn: shared by 
various Feder:ll agencies. Disag~ernents over 
the definition of a fe:lture. as either mitigation or 
enhancement. can result in the elimination of 
thac fe3tun: from a projca. :Ulowing even further 
losses of fISh and wildlife habitat. 

The time has come for a realistic approach 
to the allocation of our natur.ll ~sources. 

This nation has expressed its concern for protca· 
ing its environmental quality. Resou.rce devel­
opment must oc:eur without the wholc:sale de· 
strUction of fish and wildlife hOlbicat. Man's usc 
of the resource has proved to be an unsatisfactory 
method of me:uuring habitat value. The Service 
has developed the Habitat Evaluation ?nxedUn:3 
to ftll this need by quantitatively me3.Suring the 
value of habitat to fish Jnd wildlife. "These ?to­
c:dwcs ~ a sundMdiz.ed. quantitative meth-· 
odology d~igned for usc in resource develop'" 
ment planning. They provide. for the: f~t time• .1 

method of displaying environmental values in 
such a manner thal environmental quality ~ 

now be included as a bona fide objective: in 
resource planning. Resource planning agencies 
c::umot continue to ignore environmental v:l1UC$. 
They must considet'. in a tne:U1ingful manner. 
environmental quality objectives in lhe planning 
proc:es.s. • 


