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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS 49TH FIGHTER WING (ACC) 
HOLLOMAN AIR FORCE BASE, NEW MEXICO 

2 6 JUN 'S96 

MEMORANDUM FOR NEW MEXICO ENVIRONMENT DEPARTMENT 
Hazardous and Radioactive Materials Bureau 
RCRA Permits Program 
Attn: Dr. Barbara Hoditschek, Manager 
2044 Galisteo 
P.O. Box 26110 
Santa Fe NM 87502-6110 

FROM: 49 CES/CD 
550 Tabosa Ave 
Holloman AFB NM 88330-8458 

SUBJECT: Holloman AFB (HAFB) Sewage Lagoons Closure Plan 

1. Enclosed please find an updated Closure Plan that replaces all previous plans submitted to 
your office or to the US Environmental Protection Agency. This new document replaces the 
Closure Plan submitted in May 1995 using information from the Site Characterization Report 
(June 1995) and the Risk Assessment Addendum (March 1996) to develop specific plans for 
closure of the lagoons. Included as an Appendix is the Corrective Measures Study that evaluates 
several alternatives for closure and provides justification for the selected alternative. A 
Biological Resources Report that evaluates the effects of the closure alternatives on threatened 
and endangered species is simultaneously being distributed to the US Fish and Wildlife Service 
and is available upon request. 

2. Please direct any questions to Dr. Fred Fisher of the 49th Civil Engineer Squadron 
Environmental Flight, 49 CES/CEV, (505) 475-3931/5062. 

~«tudp,)tp7!Jt 
HOWARD E. MoFFIW"~v 
Deputy Base Civil Engineer 

Enclosure: 
Sewage Lagoons Closure Plan 



cc (with Atch): 

Ms. Stephanie Kruse 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Dept 
2044 Galisteo 
P.O. Box 26110 
Santa Fe NM 87502-6110 

Mr. Ron Kern 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Dept 
2044 Galisteo 
P.O. Box 26110 
Santa Fe NM 87502-6110 

Mr. Gene Keepper 
US EPA Region VI 
1445 Ross Avenue, Suite 900 
Dallas TX 75202-2733 

cc: (w/o Atch) 

Mr. JeffYurk 
US EPA Region VI (6PD-O) 
1445 Ross Avenue 
Dallas TX 75202-2733 

Mr. Mark Wilson 
Ecological Services 
US Fish and Wildlife Service 
2105 Osuna, NE 
Albuquerque NM 87113 

Ms Kathleen Alsup 
Radian Corporation 
8501 Mo-Pac Blvd 
P.O. Box 201088 
Austin TX 78720-1088 

Dr. Gordon Ewing 
Conservation Committee 
Mesilla Valley Audubon Society 
PO Box 3127 UPB 
Las Cruces NM 88003 

HQ ACC/CEVCM 
Attn: Mr. Larry Isaacs 
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PLANTS 

Grama Grass Cactus 

Gypsum Scalebroom 
Grass 

NOTES 

Occurs in a wide 
north-south band in 
NM in grasslands, 
woodlands, and 
scrub lands. 

Ranges from Southern 
Otero County, NM, 
into Texas. 

Table 4-1 
(Continued) 

Occurs in project 
area. 

Low potential of 
occurring near the 
Lake 

No adverse effects 5 

No adverse effects 5 

No adverse effects 5 No adverse effects 

No adverse effects 2 No adverse effects 

With the construction of wetlands west of Pond G, waterflow will be controlled so that current levels can be maintained in Pond G and the lakes. 
Allowing Ponds A through F to dry out without providing a soil cover would expose sediment contamination to the atmosphere. The potential exists for wildlife in 
the area to come in direct or indirect (food chain) contact with these contaminants, leading to possible health risks. 
The addition of wetlands west of Pond G is expected to have a positive effect on this species by increasing the available wetland and shoreline habitat that provides 
food (i.e., plants, insects, etc.) or cover for the species. 
Dredging the sludge out of Pond G would result in the loss of vegetation and invertebrates throughout the lagoon. These populations would have to be reestablished 
over time and there would be a temporary loss of forage, presumably for at least a year, to some species in the area. Since Ponds A through F will be closed at the 
same time, this could result in inadequate forage for migratory, as well as resident species. 
The loss of 120 acres of upland grassland between Pond G and Lake Holloman is not considered to be a significant loss. There are approximately 45,000 acres of 
upland grassland on the installation alone. In addition, the grassland between Pond G and Lake Holloman is of poor quality due to the high salinity of the soil and 
sparse vegetation. 
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Section 4-Conclusions 
Biological Resources Document 

lands that are abundant in the area. In addition, 
once the sewage lagoons are closed and backfilled, 
the land in that area will be returned to grassland 
habitat. 

Therefore, it appears to be in the best 
interest of the specie_s now present to close Ponds 
A through F, leave Pond G open without dredging, 
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and to develop additional wetlands west of Pond 
G. The construction of 120 acres of wetlands 
would help to alleviate potential flooding; 
however, controlled overflow, which is beneficial 
to the environment, would still be allowed to 
occur. 
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11 Dec 1994 

Brig. General John F Miller, Commander 
49 FW/CC 
490 First Street, Suite 1700 
Holloman AFB, NM 88330-8277 

Dear General Miller 

We of the Mesilla Valley Audubon Society have read ~ith 
interest your reply to Catherine Sandell·s letter for the Ne~ 
Mexico Audubon Council. As the local Audubon Society that is 
most concerned ~ith the Lake Holloman area, we would like to 
add a few comments. 

We are in full support of the wasta water treatment plent. 
Also we do not want to increase the likelihood of collisions 
between birds and aircraft. Finally, ~e believe that 
restoring the emergent wetland bet~een Lagoon G and Lake 
Holloman offers many advantages over constructing evaporating 
ponds ~hile we are aware of no real advantages presented by 
the evaporation ponds. Here are our reasons for favoring the 
emergent ~etlands: 

a. Restoring the wetlands should be much less expensive 
than constructing the evaporative ponds. 

b. Evaporative ponds ~ill require the distruction of 
over 300 acres of desert, an unnessary environmental scar. 

c. The proposed wetlands are further from runways than 
the evaporative ponds, ghich should tend to lo~er the chances 
of collisions with birds. 

d. Emergent getlands are more efficient than open ponds 
both for evaporation and removal of e~cess nutrients. The 
gater entering Lake Holloman from the ~etland would be of a 
highor quality, except for some increase in salt, than water 
coming directly from the treatment plant. 

e. Emergent wetlands represent a small fraction of the 
wetlands now present in the Lake Holloman area. Increasing 
the area occupied by emergent wetlands would increase the 
diversity of wildlife in this area. 

We appreciate your willingness to keep us informed and to 
listen to our comments. 

/)ncare&J ~:, 

1/c;~Br~~s 
MVAS Conservati&ri Committee 

i 
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The New Hexico Audubon Council 
P.O. Box 3127 
Las Cruces, NH 88003 

21 Sept 1994 

Brig. General John F. Miller, Commander 
49 FW/CC 
490 First Street, Suite 1700 
Holloman Air Force Base, NM 88330-8277 

Dear General Miller 

Since Holloman Lake and the surrounding area comprise the 
most important ~etland in South-Central Ne~ Hexico, the 
Audubon Societies of NeR M~~ico· are concerned about its 
preservation and improvement. We uere very happy to he~r 
that HAFB was planning to build a tertiary waste Qater 
treatment plant. We felt that improving the Qater quality at 
Lake Holloman and Stinky Playa (usually called Lake Stinky) 
would make the wetlands an even better habitat for shorebirds 
and waterfowl. 

We understand that part of the construction plan calls for 
about 300 acres of lined evaporation ponds. We see this as a 
mostly unnecessary cost and a serious step backward for the 
wetland. The lagoon system at HAFB has about 300 acres of 
water surface where evaporation noQ occurs. This seems more 
than adequate for the system. During the last two years. 
Stinky Playa has been almost dry and Lake Holloman currently 
is only about half full. These tqo entities make up t~o 
thirds of the current 300 acres of evaporative surface. Both 
Qill be part of the ne~ system so 200 neq acres of 
ev~porativo ponds seems unnecessary. 

We had hoped that tagoon G would be preserved, although Qe 
Qere a~are of the pollution problems in the sediment. This 
pond furnishes another 40 acres of evaporative surface. It 
is unlined and currently is heavilY used by both shorebirds 
and waterfowl. Between Lagoon G and Lake Holloman, where a 
drain has been excavated, is a flat low area that ~as once ~n 
intermittent wetland. Just beloQ Lagoon G. to the south and 
especially to the west, can ,~seen emergent wetlands that 
could be extended in_a broadVall the way to Lake Holloman_ 
The current drain would have to be refilled and possibly a 
loR dyk~ constructed at the.lo~er end to keep the water 
flowing into Lake Holloman instead of going directly into 
Stinky Playa. This could add 50 to 100 acres of emergent 
uetland ~hich is more efficient for uater clean-up and 
evaporation that a pond of similar area. Nearly 300 acres of 
evaporative surface could be obtained without building a 
single evapbration pond. If Lagoon G can be saved over 300 
~cres are possible. 
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We hope that it is not to late to consider this modification. 

The Mesilla Valley Audubon Society because it is nearby will 
be happy to contribute volunteer help in any projects that 
could use hand labor. Salt Cedar removal is a possibility. 

A more detailed statement of the things that we would like to 
see done in the Lake Hdlloman area is attached. 

Sincerely 

Catherine Sandell 
President, New Mexico Audubon Council 

cc: 
Brig. General Bryan G. Hawley, Langley AFB 
Mr. Roy Barker, Langley AEB 
Hildy Reiser, Holloman AFB 
Clent Bailey, US Fish & Wildlife Service 
Tom Wootten, Mesilla Valley Audubon Society 
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ATTACH~ENT 

Holloman Lake and the surrounding area is the most important 
wetland in Otero County. Historically this area ~as a 
natural wetland but in more recent years the wetlands have 
been extended and incorporated as the major portion of a 
series of lagoons used·to treat and store waste water from 
Holloman Air Force Base. The main wetlands of the area (Lake 
Holloman an Stinky Playa) were.managed by the Bureau of Land 
Management and in August of 1986 Mesilla Valley Audubon 
Society (MVAS) entered into a Cooperative ~anagement 
Agreement with BLM and have kept records of sightings in the 
area since then. 

Holloman Lake and the surrounding area is to be ~ithdrawn for 
military purposes and will come under the management of . 
Holloman AFB and Holloman AFB is about to start building a 
new waste water treatment plant. Gordon Ewing has had 
extensive discussions'and correspondence ~ith personnel from 
HAFB and with the US Fish and Wildlife Service to develop a 
well conceived plan to accommodate the needs of the treatment 
plant and wildlife. A plan was being developed ~hich, we 
believe, has the support of the US F&WS and HAFB. Certainly 
it has the support of the base Environmental Department. 
KVAS has found much to support in the plan. We understand 
the HAFB is being required to move ahead with another plan 
for construction of the ~aste water treatment plant. This 
plan calls for the construction of 12 lined evaporative ponds 
(300 acres) and ~ill eliminate Lagoon G and the possibility 
of restoring the wetlands in the area between Lagoon G and 
Holloman Lake. We are aware that Lagoon G has some 
contamination problems that ~ould have to be addressed if it 
were saved, but that may be cheaper than building so many 
evaporative ponds. 

Though the HVAS is concerned about all forms of life in this 
area, we will primarily concern ourselves with birds in this 
letter. Birds live in the Lake Holloman complex during all 
seasons but it is most important as a refueling stop for some 
birds during migration and as a wintering area for others. 
Forty or fifty species can be seen in the area almost any day 
of the year. Over a thousand individuals of a single species 
can be seen (for example Wilson's Phalaropes in the late 
summer or Northern Shovelers in the winter). The sewage 
effluent is rich (to rich) i~ nutrients making the water very 
productive. Large numbers of Paterfowl are supported there. 

Three distinct types of wetland habitat can be identified in 
this araa: 

1. Saline Ponds - Lake Holloman and Lagoon G. Diving, 
dabbling and some wading birds inhabit these lakes. Lake 
Holloman is about half as salty as sea~ater. 
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2. Salt flats and beaches. Mostly found in the Stinky 
Playa along with the fringe of the two lakes. Inhabited 
mainly by shorebirds. The Sno~y Plover, a candidate for 
listing as endangered, nests here in substantial numbers. 

3. Emergent Wetlands. A small area below Lagoon G is 
the best example of this. A wide variety of birds are found 
here. These wetlands-were much larger prior to the 
excavation of the drain between Lagoon G and Holloman Lake 

We, who are members of various Audubon Societies. are 
concerned that all of these types of habitat be preserved and 
even enhanced with the construction of a new waste water 
treatment plant at HAFB. Here is a list of specific things 
that we hope can be accomplished. 

A. Decrease the nutrient level in Lake Holloman and in 
Lagoon G (assuming that Lagoon G can be preserved). This 
~auld decrease the tendency for developing anaerobic 
conditions and lessen algal and bacterial blooms, and, by 
allowing sunlight to reach the bottom, would likely permit 
bottom dwelling plants to become established. The waste 
Qater treatment plant should assist greatly in achieving 
these conditions. 

B. Keep the water levels in Lake Holloman and Lagoon G . 
relatively stable at current spillway levels. With more or 
less continuous drainage, the salinity of the lakes will be 
kept relatively constant and lo~. and the tendency for 
anaerobic conditions tJill be decreased. Both "A'' and "B" 
Qill provide better habitat for dabbling and diving 
~aterbirds. Mosquito fish die-offs that now occur during the 
summer when the lakes go anaerobic would be mostly avoided. 
The loss of shorebird habitat that will result from the high 
water level will be more than made up in the Stinky Playa 
(see item·C). 

C. Some water should spill into Stinky Playa most of the 
time and the playa should be flooded annually at least to 
Highway 70. This active playa would provide much more 
habitat for shorebirds than the fringes of the two lakes. 
The playa will also collect the salt that would otherwise 
build up in Lake Holloman. 

D. "Protected" areas should be available for ground-nesting 
birds. Snowy Plovers nest out on the playa salt flats and 
are relatively safe there. On the other hand, Avocets, 
Black-necked Stilts, Killdeers and several species of ducks 
nest along the shore where predators can easily destroy the 
nests. Evidence for this destruction can be seen by walking 
around Lake Holloman in the spring or early summer~ To give 
some protection to these ground nesters, a large island could 
be created in Lake Holloman by cutting a channel at the neck 
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of one of the several peninsulas that extend out from the 
~est shore of the lake. 

E. Emergent Wetlands could be established in the natural 
drainage between Lagoon G and Holloman Lake. This area was 
once a wetland or at l?ast an intermittent wetland and could 
be reestablished at relatively low cost. The drain that ~as 
excavated between the .two lakes could easily be refilled and 
salt cedar eradication might be relatively inexpensive if 
conservation groups (such as MVAS) were called on to help. 
Probably over 50 acres of emergent wetlands could be 
reestablished. This would not only be utilized by wildlife, 
but the area would remove nutrients from the water as well as 
providing for substantial evaporation. Water from the waste 
water treatment plant might be piped to Lagoon G or, if G is 1 
to be eliminated, the pipe could open into the wetlands just 
below where Lagoon G now is located. 

F. Try to replace salt cedars with cotton~oods and ~illows. 
In an experimental planting this spring, a few willow and 
cottonwood poles were planted. The trees all started well 
with green leaves evident well into June, but late planting 
coupled with the hottest summer on record seems to have 
killed all of the trees. Winter planting of cottonwood and 
~illow poles should be tried again and ~ith some cooperation 
from the ~eather the trees might be established. It should 
be noted that native cotton~oods grow in the dunes at White 
Sands National Honument only 4 or 5 miles west of Lake 
Holloman. 

Host of these suggestions could be carried out at relatively 
low cost. The clean-up of Lagoon G and the removal of 
salt cedars are likely to be the most expensive. Lagoon G. 
the proposed ~etland below it. Holloman Lake and Stinky Playa 
should yield at least 30Q acres of-evaporation surface ~hich 
should mean that most of the proposed evaporation ponds need 
not be constructed. The money saved in not constructing some 
of the evaporation ponds should more than pay for the 
conservation ~ork proposed above. 
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ll~~~~~~:~·:.:_:: ___ ,~:· .Dear· ur Fisher 

Here ~re some comments on the HAFa Fish &~Wildlife Pl~n. 
We will repeat scime.statements from ou~ letter of 24 December 
~992, but they should be restated-to have them ar·r-in bne 
place. 

~ 1·· We are~ of course~ ple·ased .. that Hol.loman Air Force Base ~s 
.. }(i-''.:_~ ~::-·. concer.ned: .. about natural resource management .. ·You·· shoul·d 
.-'-'.:. ':~ .... : :understand that~ while· we· take exception to some of. the 

D.::~ti~:;~~::.: :: P,~~rits .in· the ~ian~ we·· su.pport· a. lot of what .. ·· is· p.rbposed in 

~,-·,,.;0.+:.::--.:>·:·:·.=~~l.~ __ pl~~. .. . ... 

~.. Some questions arise from reading the Plan. 1) Wryy do. you .. 

·;-. • . 

• 
want, the population of· coyotes·· to. decrease? .. : They:· are vi tal-.;~ 

"i<~( ~ -· . for,:: managing the population ;_of rodents.·. While they:,·are··'.' . ·.~·:._,_;,·:'. 
-:,.:t:~~h··.· ::: < ~ .· i.mdesirable· on the runlf-J.ays· a."nd in the. housing areas'_ .. they ;;_~ ;--.····· 

If''' ... ~~P~~=~;0~n~;l !o~~~~~~l~r=~ ~:e~~~~ ~~~~~~~~~as;h!n 0~~~ 
-~-:;,:;: .· .. -.... reason tt:.-t" we. can se'e . for dec:reasing ··t.~e. population 0~ .. 

' 

.. :_i:::': .. mosquito~"_fish wol.lld be to" increase the· .p_cii:)u"latism·"of. pt..lpfish>: :.:· 
~~~~::/~; :'· .·. T:~is:wot..tl~ n~ces~i.t~te a _complete. e1im~n':':·tion -of t_f1~--m~squi.to 
.· -'--.,~-::.·,, __ · :. _f J.sh and .. J. t . J.S h.1.-gh1-y doubtful.- that: thJ.s· .. could , be ·:,·-:/·~. :-- ·· -: .,: 
·:t::;.:-:~-:,_ · · ·.;a·C:complished -~i:thoLtt serious_damage to .. other forms·' .. of ... 

II. . . wildlife·. Ignore the mosquito fish~· just do not introduce 
:. · · it.,into areas where the pupfish now resides. 3) , What is the 
: ·· ·· · _purpose __ .o1\;.:the . ..rubble island: ar1d the .·.flo.ating,-·platforms? Are ·· .. ,.,.,: .. 

IJ~.:f_::·~-~~~~~--~~;::' .'th~se.~·pr:iin_arily planned .fo,-:- .. nesting ·areas for.· birds?-:-:·.ri-···so, .,. · · ·· 
som~ plans ~or vegetati~n growing on··them should be· 
considered. 

Now some comments on the Tertiary Objectives (page 6). 
1) Before spending the money necessary to build 5 miles of 
chain link fence~ you should carefully consider its v~lue. 
What is to stop the oryx from going around such a fence. 
Several years ago, the White Sands National Monument was. 
building a fence west of White Sands. This seems to have 
accomplished nothing. The.insta~lation of water tanks may 
serve to increase the oryx population in the area and if the 
fence is ineffective, may actually increase the number of 
ory~ on the base. 2) Clearing vegetation and replacing it 
with gravel around tne flight lines will not eliminate 

> .•• 
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-vegetation. We·ar-e afr-aid t.hat herbicides. ~.ill .be·:used .~n .· 
t~~ ~rea which-could be detrimentai to wildlife and nat~ve 
plants both down-winq .and down-stream from the. flight- . .,~:'·· 
·l,ines .. ".,3) ·The development planned around Lake Holloman. is~of 
C0!1_cern.. Incr-eased.·us~: by· people can . be a -·serious. strain. on :~ ... 
the .. _pla.nts and··wildl.i.fe i.n the area •... It makes no·. sense,:'·for··:'~~:·:· 
example~ to put.in ·art.ifj,.cial islands at the--lake and: .. then ... 
a.llow boating. .. If, as· we asst.une ~ . the· purpose of the islands 
is to provide relatively isolated nesting and resting-space 
for birds, these islands should be off limits for· all people 
except scientific study groups (~nd they should ~e ·limited). 
Also~ boa~ing on a sewage pond has some serious he=!th· risks. 
We are bewildered by the:bird feeding statioris. What .. are,~= 
th~y to accomplish? Most shore-birds ~nd many species of 
waterfowl ar-e not;attracted to artificial feeding stations. 
Ar-tificial feedin~ will attract seed eaters. such as house. 
spar-rows that are not now common at Holloman Lake. The 
fee~ng of birds will probably have little effect on the 
number of birds near-the flight lines. The most likely 
result wi 11 be an incre~se in overall popLt 1 ation .of. gr-ain. 
eating birds and likely~nir~ase the numb~r ~f·t~es~ birds·: 
all through the area .... One. final note~. a substantiaL~outf.lo"w .. : 
from· Lake Holloman ·to Cake Stinky ·will~be.necessary,_to·'keep>:'\> · 
the. salin-ity of Holloman ·Lake. fro~·-:::inc~easing. ~-··.> -··---···· ... 

Man . .agement Issues. l) The comment .. on. th<:: American- Avocet 
should be extended to· include shore-b.i.rds oenerally. :·The"··-'· 

. . ·problem of. safe -nesting· spots ·is. a ·:.~ignifi~ant=: one~:· b~t;: a-:~: 
greater pr-oblem for shor-e-birds is the lack of habitat in 
Holloman Lake. Only the north ~nd offers any appreciable 
shallow water for- shore-birds to feed. Killdeers, "peeps".~ 

stilts~ yellow_legs~ de<witchers~ snowy. plovers,-;etc. a.re·:found 
on the fringe of Hollbman Lake,· but.mostly·they_.are found. in.: 
Lake Stinky .. This lake is now a playa whose.·fluctuat.ing ';::_·:· ··· f.::.~-. 
water level ·pr-esents feeding a~eas for shore-birds most. ~f ~ l ····· t 
the year. Lake Stinky should· be preser-ved mLlCh as it now is. 
2) A manage~ent issue that is not ~entioned is the 
possibility that. cottonwoods ~r other native. trees might grow 
around Lake Holloman. Nativ~ cottonwoods are~~ound in near-
by Whi~e Sands and also some·~ppea~ to be gr-owing around the 
upper lakes of· the curr-ent system of sewage ponds. Some· 
should be planted ar-ound Lake Holloman to see if they will 
grow and possibly displace some of the salt cedar. This 
makes more sense than trying to trim the salt cedars as 
proposed in the Plan. 
3) The status of the tiger salamander should be investigated. 
Man~ dead salamanders were seen around the edge of Holloman 
Lake during the summer three oc four years ago. This was· 
likely a result of anaerobic conditions developing in the 
lake. The construction of a sewa.~e disposal plant would 
probably decrease the amount of organic matter- in the water 
at Holloman Lake so that anaerobic conditions would be 
unlikely. 
4) The installation of a sewage disposal plant might clear 
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~--:,S:f.~~·.;.;:.:::;.~:=:-~:Protecte.d·;Species ... The P~an sta·tes tha_t "the only threatened 
f't;~~:1r{~:-~-~·-.:?: .. _~p~cies,-:o:f ·: ver::te~rae -t.ha~ ·.occurs on. Ho~ loman AFB".· is th~. . 
~...:,..;((.;;jc·,·....,. ,._ .. ·_ Wh~te Sands pupf~sh but_ Att--.chment 1 l~sts 5 other ·spec~es •. 
:;;-:~~-~:~i./ .. ·:~ ·.·· .. 0 f these~ . the Snowy P 1 over~. nes-ts in ·the ··area and the . 

1~..,:~~--->· ·. P_ereg.rine. Falc.on is seen fairly frequently .in the .:;.rea. The 
::<- .. :. nests of the .Snowy Plover (mostly around lake Stinky) should 

, .. //:~. ·-.-~-~:·.'be ·given ·some speci.:<l protec'tion. · 
.. ~ :.. .. . --. ... . . . . ... . .. . 

-~;:~;:_~~;~_-)-:.:~~~~- T-h~ Ameri-~an Orn i tho log is ts':~ Union;.· in its. wisdo~ ~ .not on 1 y 
............ assigns acceptable common names for birds~ bLtt it also 

-~:;.<:< .. changes them per.iodicall y and specifies the order in which 

I.~~~: .. .-;~~:~- .. :.:.: _ they shoL1ld ~e named. . We· have. t.ried to Ltpda tded yo~1r bird. ldist 
:-·~·-.·. . by putting· in _the latest common names, some a it~onal b~r s 

we have seen at Lake Holloman have been added~ and we have 

~;~:=:::-~;:-:--··.· .. ,:.·· -~~!~s1:d a~h~G~~~~=~te to conform with the AOU checklist. The 

}~#~~i~/:;·:::;~--~ .-~·-;~{~~.:bi ll'~d Grebe . .. . ..... _ .. ·· · 

U_.._,<=::·-:.-· · ·· · ·· :;···~:Horned· Grebe··.· · ·· · · ·-. 
• :.:..7.~-:./:~::/·: Eared· 6:rebe·· · ~- .· ·. -

·:. :·::-··. ·.·.:·western Grebe . 

-~;_;· .·. ··. Clark:-s Grebe 
~~~~~::'!>:~-'--:~-=-_-American. Whi:te, ·Pelican· 
~~.:.'~~;::-:·: .:·· .... Dot,lble:-crested ;·Cormoran.t ·· · . 

... T __ ~.·--····· .. ·~··· . 
·,·::-:··~_,., ~--,.· · · Great Blue. Heron 1:.' .. ..::.. . Snowy. Ea ret 
::~~r .. · Li.:t-tl.e :81 ue Heron . 

riisls~~:\\-<~-~-. :~=: ~~1!~~;:~~:~:-H~~~n- _::· 
If::~_:;.,:~~:~_:.:·.:-;· : -: B·lack...:crowned Niaht-Heron 
~E~.-.~ · , :-· -~> ;·wni t~..:...f .a·C:ed ·, r bis-

1
~:·.:./~.: . · · _: Snow Goose.· .. 

,:. Wood Due k · 
,_·_.. 

I 
I 

I 

·Gr~en-wi~ged teal 
Mallard·· . -~· ~ 

·· ·: -·. ·Mex:ican' D~tck 
Northern Pintail 
Blue-winged.Teal 
Cinnamon Teal 
Northern Shoveler 
Gadwall 
American Wigeon 
Canvasback 
Redhead 
Ring-necked Duck 
Lesser Scaup 
Bufflehead 
Common Merganser 
Red-breasted Merganser 
Turkey Vu l tLtre 

.. :·· 
••."'' 

:_:: ... _:...::i.. ____ .• 

... ,.: 

: .. :· 
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. :-:·.· ,.· ·:.-

----.-!"'.c. .. '.~·- -.Osprey.:_·· 
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-~:.;' ... 

· Swainsof1i s Hawk _ 
Zon~-tailed Hawk. 
Red-tailed Hawk 

... FerrLlginous· Hawk 
·Golden Eagle 
~American Kestr~l 
~A-plomad·6~- Falcon . 

.. 

·P~r~grlne Falcon' 
·American Coot 
Sandhill ,Cr.ane 

'_Whooping · Crane 
Black-bellied Plover 

I Lesser Golden Plover~ 
• '. -· •-Snowy Plover (~ .. ) 

·-·~:.:1.-:,:L,-"-~ '- : semipaima:ted ·_?lover. 

I~-~~~~::{:~!' _·· .. ::.· K.i11._.de~r:- /.:· . c :·-. 
:-w.."'~;::.::. --~-~ •:". -.,._., . -. • Mountain· .Ploven~· 
~· .. :..·---

~~:'-?.-7~;-t~:t · :Bl·ack-:necked··. Sti·l t 
~----~·- -, :·. American Avocet · 

~.~:~· :~~~;;~I~rr!~~~~~:: 
,.:_.-·~. .. . -~~~~~=d Sandpiper 

:~'t\"-=:-~:_ ·~ .. Long-billed Curlew 

~~5:;&: ~~~~~:f ~E!~!~~nd pi per 
__ ._, W_esterri · .saridpi:per · 

I;::_ ·. · · -· :L-eas·t _Sandpiper: 
Baird's. Sandpiper 

I 
I 
u 
I 

·Pectoral Sandpiper 
- Dun 1 ini:::-::: :·~·:·: <.- ~ · ·- ·' 
·stilt·saridpiper 
Short-billed Dowitcher 
Long-billed Dowitcher 
Common Snipe 
Wilson·s Phalarope 
Red-necked Phalarope· 
Red Phalarope 
Franklin's Gull 
Little Gull 
Bonaparte's Gull 
Rfng-billed Gull 
Common Tern 
Forster's Tern \ 

• Least Tern (,~k..or 1~ <ll~.o.:~.:;e-0 l 
Black Tern d 

... ·.· 
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.·. ··: . ..:·.·:. 
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·:~.:. - Barn Ow 1 . . . . · . =-- . ____ .;..~ -· =·· ·.-· 

"~1~-~ --~~;m~:E~:~~:}f~-3~ _:_:_;· - -- -- -, --- -- -_ ------ ---- _; ~:,;;;:::~;- ~ -:-;_-
-'-''·· ,_ Less_er Nighthawk · '. . ... ,, 

1-~_-r:•_:\ ___ ·, .·.-_·. .. White-thr-oated Swift 

o_.~ --······ u_ .. ·-. 

1-:·· .. 
,:-

.J~:_:~. 

· .. : •. ·.J.' 

B;.,: .. ... ,·: 
~~~ ':-. -~~--~- ..... _ 

I
. c· 

.. 

•••• 1m ... 

I 

I 

I 

I 

I 

_ Bel ted Kingf ists.er 
Red-naped Sapsucker 
Northern Flicker · 
Olrv~-sided Fl~caicher 
We~t~~n Wood~Pewee . 

. Say· s Phoebe _,-;-·- · 
Ash-throated Flycatcher 
Cassin's Kingbird 
Western Kingbird 
Horned Lark 
Tree Swallow 

_c:..; 

Swallow 

Bewick's Wren. 
.- Hou:.se .. Wren. . . 

Ruby-crowned·:· King 1 et 
No~thern. Mockinabird 
Cris~al· Thra~he~. 
American Pipi.t 
'Loggerh~ad Sh~ike 
European Starling 

.=--Bell· s Yireo:· · · ·.: ... 
Solitary Vireo 
Warbling Vireo 
Orange-crowned Warbler 
Nashville Warble~ 
Virginia"s Warbler 
Yellow-rumped Warbler 
Northern Waterthrush 
MacGillivray·s Warbl~r 
Common Yellowthroat 
Wilson's Warbler 
Painted Redstart 
Western Tanager 

·Blue Grosbeak 
Chipping Sparrow 

:.:: ":.:. 

.. ·.· 

- .:~ 

. -~'. . ... . ·:·. .::'' :. ~ 

;: .. 

· .... .· . 
. ·:· .. ; ~ 

.............. 
. :-:.·· 
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~~:~~k~1~:~\ ~~:~~;~~~~~~Lw: ·~·, •. .. . . ·' .· '.~•-·-
--~·; .. ---. ~~-- · .·"Baird~ s .Sparrow· 
;-~r----:_-~.:-: · Song. Sparrow _._ :.. ·:· 

1~-y---, . -=· ~--·-- _Lincoln- s Sparrow­
____ ---·· .- ·.-.·.,:·_,.: .. _ S~rJamp Sparrow 

. ~:.o· .:_._.- .. • ··'. Whi te~cr:-owned ·Sp-arrow_ 

I
·'· .. : _·:.- · -~- Da.rk~eyed. Junco-_.· .-. ·. .-.· .- . 
~:::~;:~·: ·;;~~;:i{/( Chestr:n_,{::::.C:~i l·a;.ed. Longs pur 
~- ·":··~ Red-w1nged-Blackb1rd _ •. 
. _: .·· .·_ · ·Eastern Me~dowlark· 

I~ -~ ,_, .- ,: ~~0 ; __ :: ~-

I 

I 

I 

I 

Western Meadowlar.k · .-. . 
-~Yei16w-he~~ed Blackbird 
Brewer's Blackbird 
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Exhibit 2 

Total& cf Bled Spec:lelrec::cded .t Hcloman ~.abe, 1994 by Manth 

Monltt: -4 ( a.p ,;_I I '1 -;2..3) f q <:f (.j_ 
Ruddy OlJc:k I 581 

Noc1hem snc-w ...as· 
Am.tc:an Coot 335 

Arn«<c;an A'tiCIICd. 
WVtBI:Jn'& f>halargpe 

Mallard 

Gact.wall 
SnciWY PloVer 

Klllcleer 
Red-¥N~Qed Blal;k%)lrd 

L..eaat Salldplper 

White-faCed Ibis 

Blue-Winged Teal 

Earad Grebe 
We&tam Sandpiper 

Blaclc:-nec:icBd Stilt 

Weet..ern Kingbird 
American Pipit 

t..anc Sparrow 
We&f/IJm Meadawlaric 

Cinnamon Teal 

~Teal 

Pled-blled Grebe 

Cliff SwallOW 
Eatam Meadc:Miari< 
Homed Ulric 

F~et'&Tem 

Sava!"'l''ahS~CMI 

YeQow.Nmped Warbler 
Long-billed Dovolitcher 

Chlhuahuan Raven 

YelloN-heeded 6lad<bifd 
Wilson's Warble!" 

271 
243 

111 

95 
73 
e;a 
63 

.62 
59 
<49 
3Q 

34 

30 
29 
26 

24 
22 

21 
18 
17 

16 

16 

16 

14 

14 

12 
12 
12 

12 
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T ata1a or Bird Spaclas racoded • Holloman t-.., 15194 bV Monlh 

Month: 5 (r{()J.{ !S""--JCf)JqqJ 
Ruddy Ducic . 0 f .ceo 
Wilson's PflalarOPe '2ST 

Mallard 

American Avoc;et 

Snowy PlcYer 

Northern ShcMIIer 

American Coot 
G~ngecl Teal 
Red-winged Bladcblrd 

t<llldeer 

Eared Grebe 
Black.;oeck.ed SUit 

GadWaU 

Western Kingbird 

Least Sanc!plpet' 

Spotted Sandpiper 

Eastam Meadowl&rX 
Cinnamon Teal 
While-throated Swift 

Westom Sandpll*' 

l..aric:Sparrow 

Yellow-rumped Warbler 

Brawn-headed Cowbird 
Northern Mocldngblrd 

250 

2.41 
182 
128 

109 

98 
gs 

91 

83 
81 

50 

57 

44 

32 

29 

26 
Z3 

15 

14 

11 

11 
1, 

11 

i 



TatBis of Bird Species recoded at HollarMn L.akoa. 1994 by Month 

I Morth: s(-"J ~ '1-<t J l't'f'/ 
Ruddy OUelc 4J'fl 

ArneriaW1 AVOCI!J( 
:315 

Mallard 281 

I Blac:k-necked Still 166 

SmWYPIDYer 
131 

Kl&ldeer 
94 

I Red-Winged B&llc:kblrd 81 

Wilson's Pl'lalai'Op6 
43 

Webm l<lngbird 42 

I 
Eastern~ 

38 

Northern Mociclngbltd 36 

Gteat-t3ilecl Grackle 
36 

Blue Grosbeak ZT 

I CinnamOI'I Teal 22 

GadWSn 21 

Homed Lai1C 
17 

I 
Ear&d Grebe 

16 

HOU58 Finch 
16 

Bam SwallcW 
14 

Brawn-headed CCIIIoibCtd 
,, 

I 
I\. 
I 

I 

I 

I 

I 

I 
I 



I 

I Am8l1can AVCC8l 505 

Bl8ck-neeiCed Stilt 442 

Mallard 
2BO 

Ruddy Duck 
216 

Killdeer 
173 

I 
les&er Yelloto<wleg& 159 

R~ Blackbird 142 

WefJt.em Sandpipef 96 I 
S!XJ(!ed Sancipiper 95 

Baird's Sandpiper 79 

Least Sandpiper 69 I 
Wf!lliStem Kingbird 37 

Grut-talled Grackle 29 

Bam Swallow 26 

s~CoNblrd 25 I 
Tree sv..lloW 25 

y eiiCIW-I'Ielded BlaCICblrd 22 

Stilt Sandplpet 19 I 
Blue Grcebeak 18 

I Brawar'a Blac:kblrd 18 

Gadwall 15 

Chipping SplmlW 15 

Le:saer Nlghtha'Mc 14 

~p~ 
13 

Green Heron 13 I 
E.astem~ 12 

I 
I 

I 

I 

I 

I 

I 
I 



I 
T otala of Bird Species RIClOdOd lit HGIIomen L.aM&, 1994 by t.Aonth 

I 
Mcnlh: 8 ( ~ ~ -(2..) .,q1i 

Wa.Dn's PtlalaroPa 2350 

American AVODIA. 1067 

Bac«-neclcad Stlt 794 

0 MeUard -404 

l<llldeer 281 

LesMI'Y~ 
135 

I 
RuddY Dude 

121 

Wastem Sandpipor 11"' 

Spotted Sandpiper 100 

TrNSwdow 99 

I Balrcfa Sandpiper 86 

i..MaatSandpiper 
76 

Gnlen-Winged T eel 58 

I 
I 

We:sJMn Kingbird 42 

Sam SwalloW 
42 

Long-billed 0CIIo\1tcher 35 

L.ong-OII1ed Cl.lf'lew 33 

ct~~pplng sparrow 31 

Whlta-faiced Ibis zr> 
Stilt sandpiper .26 

I Forster's T em 25 

Gadwall 23 

S~Piowr-- 23 

GnM!IlerY~ 22 

Sl~~e~ 
.19 

en-non Teal 19 

Rod-wii!Qed Blac:kblrd 19 

I Great-tai6adGradde 17 

Graat Blue Herotl 17 

Black Tern 15 

I Eastern Meadawiar1<: 13 

I 

I 
I 
I 
I 
I 
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Talala of Bltd Spaeles recoded at Holloman Lilac. 1af41:r( Mcolh 

Month: g ~ Af Lt,.,._~ f 7 -11) t- ~~ +..t-,:\a....__ (~ z.- 2(,) ( '1 '1 i 
Gadwall f 624 

Wllllon'a PtlalarcpA 601 

I 
Amel1c:an AIIQCit( 366 

Eared Grebe 342 

LII8St Sandpiper 334 

Mallard 312 

I Ruddy Duck 303 

Slack-nac:ked SUit 211 

Nolthem Sl'1oYelcl" 204 

I 
Kllldeer 1<44 

Yellow-headed BlackDitd 124 

Weetstn sandpiper 114 

I 
Wllaon's Wlllbler 66 

i 
Red-nodald Phslarope 59 
Gf~Teal 56 

BlecJcTom 51 

I 
Laseer Yellowlegs 49 

Relblad 46 

Amaric;an CooC 48 

I 
SpaltQd Sandpiper 41 

5IWannah Spanuw 37 
aank Swallow :36 
aams-~ow 35 

Violet-gAlen Swallow 30 
Whle<:rowned Sparrow ;a 
Lesser Goldtinctl 26 

I 
Semlpalmated Plower 22 ,. 
W.ctem J(Jngblrd 22 
Ring-billed Gull Z1 

House Flnetl 21 

I U.C'k Bunting 17 
B*icPMoblr 17 

Mo&MnlngOowl 16 

I l.artc Spom::rw 16 

Tree SwabY 16 

BJue.wlnged T eei 14 

I 
Salrd'a Sandpiper 14 

N. Rougft..winQed 5walow 14 

Say's PtleoOe 13 
Moc.rntaln Chlckldee 13 

I Y~Warbler 12 

O~W~rblar 12 

Sc:Nb Jay 12 

I 
Northern Pintail 11 

Cattle Egnrt 11 

I 
I 
I 
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~ 
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a 

I 
I 

I 
I 

I 
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I 
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I 
I 
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Month: 

T dais of Bird SpecieS rac;oded at Hollomllll Lakea, 1994 ~ Morrth 

10 

Eared Glllbe 

Oc {-oh..vr. ( L 5- !Cf ) I CJ1y 

American Coot 

Gadwall 
Mall:ud 

Least Sandpiper 

Killdeer 

NQCtnemS~ 

Ruddy Duck 

Wesmm Sartdplper 

Red-'Mnged 81a<;«bird 

G~noedTeel 

Redhead 
SavaiYl8h sparrow 
Northern Pintail 

Rr.g..ollled GuH 

Wlts:1da f'halarOPO 
R~l<lnglet 

HOUII8 Finch 
BunSWBlloW 

Franidin'a Gull 

y e~~oW-nJmped Warbler 

Gadwall 
American Pipit 

Song sparrow 
American Wigeon 

EaradGnlbe 

Least Sandpiper 

Ball'd'6 s.r,dplpet 

Nocthem Harriel' 
Homed l.lrl 

GrMter Yeliowleg& 

869 

230 
156 

1a3 
1157 

120 
109 

76 
51 
-41 

33 
32 
30 

28 
25 
22 

19 

17 
15 

15 
15 

14 
1:3 

13 

13 

12 

12 

12 

11 

11 

11 
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Gordon J Ewing 
4040 Cholla Road 
La~ Cr~ces, NM 88011-7603 

28 liarch 1995 

Exhibit 3 

Donald 1. Koehler, PhD, Biologist 
Parsons Engineering Science, Inc. 
8000 Centre Park Drive, Suite ZOO 
Austin, Texas 78754-5140 

Fax: 512 719 6099 

Dear Dr Koehler 

Rather than Rrite a new letter to you concerning the HAFB 
~etlands, I am sending copies of two letters to you. I ~rote 
the first draft of both of these and while there is some 
repeating, they really express my feelings concerning the 
directions that Holloman should go. I~m sure Fred Fisher 
~ill not mind if I send you a copy. I will tell him what I 
have done. 

With this cover letter, you should receive 7 sheets. 

I ~as pleased to meet you and was happy to look over the 
Holloman Lake area ~ith you this afternoon. 



Gor·don w EVo~l.ng 
C.::lnSet'"va tio,-, (;;:;;m~el.i t. tee 
M~~illa Valley Audubon Soci~ty 
PO Bo:x ~t27 UPS 
L~s Cruc~s. NM 8600L 

Je:-.n .;i. fel"· Fo .. !t ~u·-Pr:~ps·~ 
us FtsM and ~ildlife s~rV1=e 
Ecological Services 
Suit~ Dr 3530 Fan Am~rica~ ~WY NE 
Albuqu~rque~ NM 87107 

The Mesill~ Valley Audu~on Society h~~ ~ long-standinQ 
intere5~ ~n Holloman Lake an~ La~Q St1nky. Thes~ !aka~ ~long 
!-,~itn -trte 1-1pper- J c.gcon-:. fo..-m t.he mos;;t 1inpol"'tal"l1: ~.wetl.anCIS .ir. 
S~uthsrn N~w Mex~cc, from thQ ~tan~point of b1~d ~~bits~. We 
;,:~r-e- v'~ry i.l,.i:.~r-sst~d 1 n the r.::rese:-v~ t:.l.on of t.i1ese ~-";et.: ands-

While it §~ams ~ 1it~le s~range t~ dwf~n~ s~wag~ pend~, I 
WC:•'..llct lii-!.t::= t.c.J mai-.~ a spec . .i.ui pl~a -For- t.k ... pn:sat-vc.tion o-f 
~•ke 5tin~y. Holloman ~FG, in the1~ le~l9r in the~:- !~tt~r 
t:o yt:JU, dc"tF.d 3Ci c~pr-i.l ::::9:;;.. w-r.at~d that ··~-·~!4=:r-i=l~w tc· Lal..:e 
5tinkv 1~ to ~~ eliminat~ci.rt Th~~~ ~r~ at le~st twc reascn5 
-f:::· pres;;.ar·..ting this pta·y~. !.. It .ie tl"le best (nhii1~2.:; t!"le 
only) :r-.cor..,.bird !,ab.i..tat ir. "thd c:omple:::_, and 2. It c:urres1tly 
fu~ctions to k~ep ~~e ualt ccnt~nt ~f Holloman Lak~ from 
get t:..;.;-;g .-s:.ny 1"1igher tr,c_n :. ·t n~w is. .I wcu ld 1 ike t.:l ~omm~r: t 

en eacn of these ~w~ paints. 

-·. ncL lom.:.m L-ake ha'5 :··el<at.:.v-el·7· :;.t;,ep tJ:t.nk:= ~.l1t::iii!pt f::::r- thP-
~:<t.n~me ncrtt1 :Jnd. Thi.!!) mean:; t!":ot wh~:m it is 1'\..tll it nas 
vary li::t!!!? .;;i1c.:rW!i:lin:l hat:~tat. f'!ud ·f.\ • .;.i:s anci r;h.:.t.llow watr::;r-
C'G\n be f::-~tnd en!·:' a-+.. tna r.orttt ~:::nc. c, .. wr·.::ntly, Hollcm~n 
-~~k~ is a~out on~ m~ter b~lo~-th~ spill~~Y and t~is has 
temporarily ~xpo~d a 1ct cT ~~od shorebird habitat !thQ mcs~ 
;_h:l:l.'!w Qver seen). This, ho'"'ever~ J.s very tl9peorjent an 
Tl.uctuo:~tinQ w;;~t12r tevel;;. Already ~~getati>Jn i~ moving dc:wn 
into ~n~ expos~d mud. !~ t~e level o~ Lake Ho~loman w9r~ 
held :=:;.1: t:-te C!..Ll'"TZO:nt: leYt:!l frJr~ ,";~ COULi!F. i:lf YS.Mr"S: salt C0Crii 
~na caJt grass th~t gr~ws ~~ound the laka ~ould migr-~ta to 
l:l"le n=''-" water- !~vel ..-.nd e1 illlinate most: CJT t:his n~?~"' s:·1on:bir-c 
h.:1bi t.att.- i:in the ot~1~r nand~ Lnke 3t.t.n!-:.y, .i.n ty~.i.c:al. play• 
l'.o~shicn. ;..,. fr-equently ·flc:or.let.i and j1..1:s-<: a;; freqi.\Pni:ly r-.e~rly 
dry. Du~~nq a ~ypical year-. ~li of thG surface ~re~ of the 
playa js ocod snor~binl nabitc.t and 1:11.- fluc'..:"l-l;.tjng '"'"'ter 
l•::!vei .;.nd-~alt k~~r.l5 t.tlo ve·::Je-tc.'l-t.ic:·n f..-,"Jm elJ.m.i.nating the mud 
ilr:.:.t.:;.. Snoio-iy Plovt;?l'"$, AvocEt.:;, BlMc-.l-:.-neclo:.ect St~lt.s a:-1c 
Killdeers ;.;11 nes~. ar:::ut1d Lake StinK.-.,·. T;,e be-=t w.4ly to 
ii1.;;.u.rr£o <1Qc:rt:J ~!:crebir-d l"r-::a.ti"ta\: is to k~'i'!::' l.ake: S~inky n-s an 
6~ti~~ C1~Y~- TM1~ =an ~~ don~ ~y ~av~ng eva~or-at~v~ pcnds 

·~ t 
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I"" 
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witn th~ r~anc ;u~~ace a~es sc th~t LMk~ Hulloman =verflo~a 
~n tim~s o~ h~ah run-o1f ~nd in times of low ~~~aeration. 
Thnse w.it.r. san~:i.tive: na~es can hold their b~eai:h while 
dr:i.ving by. 

2. ~-~~~e Hcli.,:·Fl~n i:;;; int~r:-nQdic.;t.s b~b.qeen f..-e~h ~at:?r and 
ocs~n ~at~r in ~alinjty. It ~vaporaticn lagoon~ with 
SLii'"f icien t surf c.:tCe! ~nii,;r. a;-::::· Dui l t ~cove L.al<.e Holl oml'.1n ~ thG!n 
ever-flo~" into Lake Stlnf.:y _m1.~h"t blil n~:l!rly ~Iimi!;.?.t!:?c.l. Ti·ti-:; 
""'cLt~d ,·,,a~:e Hall uln.;:;n l..oJ~~~ :the end o~ thai lir.~ for· ti"H? svster:; 
ana G~lt would bu~ld up in the lake radic~lly ch~na1nq the 
~atur~ c~ the 1~ke. At c~rrent salinity l~~els~ ~~e organism 
thu·i.: !:an s:.trY:i"•IQ arw limited. Tc-·m.a.int.~in tf"llii! div~:r··::;ity of 
l~fe ~t Holl~m~n L&ke~ lts salinity should n~l b~ ~ncr~~~~d. 
A· ch.:..ngii! in the Qnv.ironnt•n t .is ger:e:r-all y bad ·for wh..at i'-li 
.a i_"r-~.ady there. 

A model""!! So?W..:tge t:l'"~.i\tment ~:-l..ant. \o'fC·!..t:Od 1.-:.h:ely be I::GnC!!~i_c:ic:.l to 
the: .;t··ea. Hcllnman L~ke tut.-::- r:c.~-tri::-nt. levels t.hat . .a.r~. 
gQnerally ~oc hi~h. LowQrinG thes& nutr1~nts woyld les~~n 
the tend&ncy toward ~utrcpMic condition~, incr~asin~ the 
l~k~li~~od of fisn sur~~vir:g in the lake (p~c~1ded ~alt 
Ouilduo i~ ccntroll~~) ~h~ch would favor c~rnivorcu~ birds. 
Most of t:.r,E": lc:;ka is so rr-nrltu-:t:i.ve 1"1C·!'+ ·t.ha·t -:;unligiH. dC:Q~' net 
n~=~h ~he bottom. Sl.gn.;.ficanl::. photc::ynthe~i: is''"¥-! ..:;nly 
~oss.ib.tF. .i11 '"' 'Stu.;<ll .f:--·.:ct:icn -:;·f tho? water"" of tl-.~ l,jli<~ (the? 
U.P!=er i"Ciot cJr- t.t..;c) ~nd ~ot.t.crn pl.:r.n-t:;; t.:ar,nc-t grt:llt\' i"Je::::.au:5e t!""le 
bottc:n 0f ·t:.~e l<lkG . .i:;;. ,ai,.,;;a-zt e~ll in d~r~;r,ess. ;:. sewuge­
c!ir.opo~i::ll :ystem tha·t remC""="' m:::.st of the nutrier.-t:.: wculCI 
incrE~s~ the varie~y af l~f~ at the ~ake, bu~ enough 
~utr1ents ;houlc r~acn the lake so ~hat ~roduct.ivi~y is 
opt1m~2ed. D~bbl1na d~cks would (~nd cur~~~~ly do) 
c~cfi~ fr-om t::-~1-;.er--t-:sive ~l.:ant growt.:-:. L.imnoie:Qis+::; .and 
hydrologi~ts ShQULd De c~n~ultEd when thQ ~Qwa~e t~eatmGnt 
pi~nt is designed to oot1mi=e the productivity n~ th1S 
un iq1..ce area .:.n Scutiig~.-: Nc-!:'1 i'IGJ~ ico. 

T~e M~silLa V~~ley Audubon Soc~~t~ w~ll be h~ppy tc hgi? in 
ar:y projects that '"E feel • . .Jill improve i.h~ Lak.a Hpllam.;n are.; 
~or w~ldlite habitat~ 

Gord~n ~r E;"'iJ1'J 
M~~~lla V~lley Audub~n 5oc~~ty 

Cons~rva~ion Committee 

c::: 

Tom IJ4o~tten 
l''")AS CuliiOO(oH"vution Ch.ai,-:n.:;n 

Lt::otz~ tsv Qtg 

'· 

NJ£t :v ~-Lt-Ot: 
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so::~'Jt. t '""'!~tdwig 
··~ ·. ~ L-nd l~an~c_Jem~nt o;.U r- c: a 1...1 :.> • ~ · 1 

.1.800 l'-1-arqu.es..,. 
Las Cn.lc~~ l\lt1 1:3900~ 

Heward e l"tc·t fit t 
~9 CC:S/CE'.,.I 
5~0 7.stH.;sa A·..te 
Holloman AFB, NM SE~~30-~458 

S~rtor 0 Willi~m~, IIL 
Diip.ou·t.:nent of G.-me and ?'ist1 
Vill~gra Build~ng 

F·o so~ :z:::;:112 
San t,:>. Fe~ :--li1 875(.">4 

9t::orz~ rgv sng 
NJvr:v vs-Lr-or: 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

Dr. Fred M. Fisher, Ph.D. 
Water Resources Manager 
49 CES/CEV 
550 Tabosa Avenue 

April 22, 1996 
TERC-002.005-96-008 

Holloman AFB, NM 88330-8458 

Subject: TERC Contract DACW45-D-0003, Delivery Order 02, WAD 05 
Evaluation of Duck DDT/DDE Carcass Concentrations Relative to Egg Residues 

Dear Dr. Fisher: 

Foster Wheeler Environmental Corporation has completed its evaluation of the significance of 
duck DDT/DDE carcass concentrations relative to potential egg concentrations to address 
concerns raised by the U.S. Fish and Wildlife Service during the Holloman Air Force Base 
Sewage Lagoons Stakeholder Closure Meeting on April 3, 1996. 

Our files contained a study by Longcore and Stendell (1977) that related egg residues to carCa$S 
residues based on a study of DDE transfer and toxicity in black ducks. They found that DDE 
residues in the eggs were correlated with carcass residues of hens on a wet-weight basis 
(r = 0.917, n = 8, P < 0.01) and the relationship approached significance on a lipid-weight basis 
(r = 0.693, n = 8: at P < 0.05, r > 0.707). They estimated that the average egg concentration (wet 
weight) was about 1.8 times the average carcass concentration (wet weight). They derived the 
following regression equation to correlate carcass concentrations to egg concentrations: 

egg concentration (EC) = 0.428 + {1.699 *carcass) 

Applying this equation to the waterfowl carcass data from Holloman AFB (Table F-42, Draft 
Final Risk Assessment Addendum) results in the following egg concentration of total DDT 
residues (represented as DDx): 

2,4'-DDE: 0.012 mglkg 
4,4'-DDD: 0.014 mglkg 
4,4'-DDE: 0.087 mglkg 
4,4'-DDT: 0.00028 mglkg 

DDx: 0.113 mglkg (or ppm) 

143 UNION BoULEVARD, SUITE 1010, LAKEWOOD, CO 80228-1824 
TEL: 303-988-2202 FAX: 303-980-3539 



Page2 
April 22, 1996 
TERC-002.005-96-008 

0.11~ 
EC = 0.428 + (1.699 * ~mg/kg) 
EC = 0.620 mg/kg 

This estimated egg concentration is not likely to impact reproductive success in ducks at 
Holloman based on the results of published DDT/DDE toxicity studies. Black duck eggs 
(n = 36) collected in 1978 with DDE concentrations in the range 0.09 - 3.4 ppm (mean= 0.65 
ppm wet weight, similar to the estimated concentration for Holloman duck egg) and mean 
eggshell thickness was the same as in samples collected before DDT was first produced 
(Haseltine et al. 1980). In the Longcore and Stendell study (1977), the black duck hens in the 
control group laid eggs (n = 4) that contained an average of0.39 ppm DDE; the mean 
hatchability was 95 percent. 

Additional toxicity studies have shown that for the brown pelican, considered the most sensitive 
avian species to the effects of DDT and its metabolites on reproduction, 3 ppm in eggs can cause 
near total reproductive failure in a population (Blus 1982). However, the bald eagle is 
considered a moderately sensitive avian species to DDT; s 3 ppm in eggs led to normal 
reproductive success, while ~ 16 ppm caused near complete reproductive failure (Wiemeyer et 
al. 1984). 

It appears, therefore, that waterfowl carcass concentrations similar to those reported above for 
Holloman AFB would not be expected to be related to, nor cause, concentrations in eggs that 
could be considered detrimental to reproductive success. 

A list containing the references cited above is attached. Please feel free to call me at (303) 980-
3542 if you have any questions. 

FMA/lrw 
Attachment 

Sincerely, . . 
· Foster Wheeler Envirorimentru Corporation · · -

.!Jttf.r~ 
Fred M. Applehans, D.V.M. 
Manager of Risk Services 

cc: M. Mercier- USACE (CEMRO-ED-EA), Omaha, NE 
W. Neff- USAF, Holloman AFB 
R. Michna- Radian Corp. 
R. Versaw 
TERC File 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 
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Erratum 

The first line on page 2 ofthe April22, 1996letter to Dr. Fred Fisher, Evaluation of Duck 
DDTIDDE Carcass Concentrations Relative to Egg Residues, contains a typographical 
error and should be corrected as follows: 

EC = 0.428 + (1.699 * 0.620 mglkg) Incorrect 

EC = 0.428 + (1.699 * 0.113 mg/kg) Correct 




