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Sewage Lagoon Investigation, Holloman AFB, NM 

During 1 to 3 October 1991, Radian personnel conducted work at the sewage lagoons to 
determine the water depth and sludge thickness in Ponds C through G, and Lakes Holloman 
and Stinky. Following is a brief summary of the field procedures and findings. 

FIELD PROCEDURES: 

Work was conducted in accordance with "Field Procedures for Preliminary Investigation" 
(Radian, 20 September 1991). All impoundments were accessed by a boat equipped with 
an electric trolling motor. At designated locations, the water depth and sludge thickness 
were measured using a sampling tool rented from Terra Technologies-Southwest, Inc. 
(Houston, TX). The sampler consisted of 3-foot segments of 2-inch diameter PVC attached 
by water-tight joints. The bottom segment was a clear acrylic material (lexan), fitted with 
a plastic core catcher to hold sludge samples. The sampler was pushed into the underlying 
soil and retrieved. Visual observations of the sludge and underlying soil were recorded. 
Reference the photographs in Attachment 1 for documentation. 

In addition, five surface water samples were collected for analysis of organolead to resolve 
issues related to the risk assessment. Two samples were collected from Pond G, and two 
samples and a duplicate were collected from Lake Holloman. Water was poured from the 
sampler directly into 1 liter amber glass jars and preserved at 4°C until delivered to the 
laboratory. 

FINDINGS: 

The following text describes results of the qualitative investigation. Reference the figures 
in Attachment 2 for sampling locations and associated water depth and sludge thickness. 

Pond C 

Six locations were sampled in this impoundment. Water depths ranged from less than 2 feet 
(near the outflow from Pond B) to 7 feet (near the middle), with an average of 4V2 feet. 
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Sludge thicknesses ranged from a trace (near the inflow from Pond B) to 10 inches, with an 
average of 6¥2 inches. 

Pond D 

Eight locations were sampled in this impoundment. Water depths ranged from 4¥2 to 6 feet, 
with an average of 5¥2 feet. The maximum measurable sludge thickness was 1 inch, 
although in most cases only a trace of sludge was evident. 

Pond E 

Nine locations were sampled in this impoundment. Water depths ranged from 4¥2 to 6 feet, 
with an average of 5 feet. Sludge thicknesses ranged from 4 inches (along the southeastern 
edge) to 13 inches, with an average of lOY.. inches. 

Pond F 

Four locations were sampled in this impoundment. The water depth throughout the lagoon 
was 5¥2 feet. The sludge thickness ranged from 6 inches (northwest corner) to 10 inches 
(southwest corner), with an average of 7¥2 inches. 

Pond G 

Twelve locations were sampled in this impoundment. The water depth ranged from 1 foot 
(near the outflow from the ditch and Pond E) to 4 feet, with an average of 3 feet. In 
general, the water depth was shallower ( 1 to 3 feet) in the northern portion of the lagoon, 
and deeper (4 feet) in the southern portion. The sludge thickness ranged from 3 inches 
(near the inflow from the ditch and Pond E) to 8 inches (near the outflow at southwestern 
corner), with an average of 5V2 inches. 

Lake Holloman 

Eleven locations were sampled in this impoundment. The water depth ranged from 1 foot 
(near the northern end of the lake) to 8 feet (southern end of the lake near dam), with an 
average of 5¥2 feet. The sludge thickness ranged from 4 inches to 20 inches (one location 
near the central eastern portion of the lake), with an average of 6V.. inches. 

Lake Stinky 

This impoundment was nearly dry at the time of field work as shown in Photo #5 (small 
ponding of water in the northern portion near the Lake Holloman dam). The surface of the 
lake was soft, but could support a person walking. 

Ditch Connecting Pond G and Lake Holloman 

One area of the ditch was investigated. At this location there was approximately one foot 
of water and 6 inches of black sludge (apparently high in organic matter). 
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GENERAL OBSERVATIONS: 

The sludge typically occurred in a layered fashion of brownish-red material (flocculent at 
the surface and more coarse with depth) grading to a soft black material high in organic 
matter (see Photos #3 and 4). In all lagoons, the sludge was underlain by a grey clay. 

With the exception of Pond D and Lake Stinky, there appears to be an adequate volume 
of sludge to sample for Appendix IX or TCLP analyses. In some cases, more than one 
sample may need to be collected at a given location. 

Water in Ponds C through E was relatively clear. The water in Pond G and Lake Holloman 
was a greenish color and had high concentrations of algae. 

There was no apparent mounding of sludge near the influent to any lagoon (unlike the 
situation observed in Ponds A and B). 

ACfiON ITEMS: 

At the request of the USACE Project Manager, and as agreed to by the Base Environmental 
Coordinator, Radian will prepare a conceptual plan for further investigation of the sewage 
lagoons. This plan will incorporate requirements of the NMED and EPA Region VI 
(reference letters in Attachment 3 dated 22 May 1991 and 20 June 1991, respectively). 
These requirements are focused on obtaining data solely for the purpose of supporting 
review of the Post-Closure Care Permit (PCCP) Application and the Delay-of-Closure Plan, 
and allowing Holloman AFB to operate the sewage lagoons for wastewater treatment prior 
to final closure. 

A more comprehensive sampling strategy has been discussed to meet the following 
objectives: 1) generate data to support the PCCP application review, and 2) generate data 
to characterize the lagoons and provide a preliminary estimate of the nature and extent of 
contamination, if any, and the impact on final closure scenarios (e.g., no contamination and 
"paper closure," clean closure with limited removal of contaminated sludge/soil, closure in 
place). This will require collecting additional samples in some lagoons, and not 
concentrating all sampling efforts around the lagoon influent points. It is anticipated that 
sludge and underlying soil (0 to 2-foot BGL interval) will be sampled in Ponds C, E, F, G, 
the drainage ditch, and Lake Holloman. In Pond D and Lake Stinky, two successive soil 
samples will be collected at intervals of surface to 2 feet BGL, and 2 to 4 feet BGL. 

The conceptual plan will be submitted for review and approval by NMED and EPA Region 
VI, after which a more formal sampling and analytical plan will be prepared to guide field 
activities. It is expected that the conceptual plan will be ready for review by USACE, 
HAFB, and HQ TAC on 18 October 1991. 
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ATTACHMENT 1 

Photographs 
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Photo 1. Sampling Equipment (Pond C) 

Photo 2. Transporting Boat and Equipment 
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Photo 3. Typical Sludge Core (Pond G) 

Photo 4. Sludge Core (Lake Holloman) 
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Figures 
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Figure 1. Sample Locations--Ponds C, D, E, and F 
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Figure 2. Sample Locations--Pond G 
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Figure 3. Sample Locations--Lake Holloman 
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ATIACHMENT 3 

NMED and EPA Region VI Requirements 
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Stat• or New MeXICO 

E~RONMENT DEPARTMENT 
Harold Runn•f~ Bulioing 

1190 5 t. Francis Onve 
Sant~ Fe. New M•xrco 87503 

JUOITH M.UPINOSA 
SECRETARY 

AON CUitllllV 
OEPVTY SEC~ETARY 

May 22, 1991 

Colonel Ira L. Hester 
Base Commander 
Holloman Air Force Base 
833 Combat Support Group 
Holloman Air Force Base, NM 88330 

RB1 Permit Applioation tor Delay of Closure 
01572124422 

Dear Col. Hester: 

The Hazardous and Radioactive Waste Bureau (HRWB) of the New Mexico 
Environment Department {NMED) , together with the U.s. EPA, has 
agreed that it is appropriate that Holloman Air Force Base (HAFB) 
submit a post-closure care permit (PCCP) application for the sewage 
lagoon system which services HAFB. HRWB agrees that it will ~e 
appropriate to include in the application a delay of closure under 
HWMR-6, Part v, 40CFR 1264.113. The PCCP application must include 
both a closure plan and a post closure care plan. 

HWMR-6 was adopted by NMED on March 13, 1991. The application for 
continued use ot RCRA units for receiving non-hazardous wastes 
under delay of closure must be submitted no more than ninety (90) 
days from the date these regulations became effective. The final 
date on which a Part B application can be accepted is June 11, 
1991. 

The subject application must include, at a minimum, the following 
sampling program for the lagoon system: 

1. Lagoons 0, E, and G must be sampled as follo~s: 

Eight samples must be taken radially around the inflow 
point to each unit, four at a depth below the surface of 
the sludge layer equal to one-third of the total sludge 
layer thickness and four samples at a depth below the 
sludge layer equal to two-thirds of the total sludge 
layer thickness. These twenty-four (24) samples must be 
analyzed for all parameters which have been identified 
at or above the Practical Quantitation Limit in any 
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2. 

J. 

4. 

5. 

previouCa~on water, soil or slud~Si"''"~le. The twelve 
(12) sam~l~~aken at the lower sludge~yer depth must 
also be a~yzed for all SW-846 Method 1311 Toxic 
Characteristic Leaching Procedure (TCLP) parameters. In 
addition, all eight (8) samples collected from lagoon o 
must be analyzed for the complete list of parameters in 
SW-846 methods 8015 and 8280. 

Three samples must be taken from the sump ("F") between 
four and five feet from the inflow point and at a depth 
of two-thirds the total thickness of the sludge layer. 
These must be evaluated for SW-846 Method 1311 Toxic 
Characteristic Leaching Procedure (TCLP) parameters by 
the procedure given in Appendix II to 40CFR §261. 

Five samples each must be taken in Lakes Holloman and 
StinKy from the surface of the sediment layer and no more 
than six ( 6) inches below the surface of this layer. 
These ~ust be analyzed for the complete list of 
parameters in Appendix IX to 40 CFR §264. 

HAFB must commit to a semi-annual detection monitoring 
program to include all RCRA monitor wells in which these 
wells will be analyzed for SW-846 Method 8240 volatile 
constituents· and PCBs, and a compliance monitoring 
program which includes quarterly sampling of all RCRA 
wells tor Appendix IX parameters. The waters in Lagoons 
A and B must be sampled quarterly for SW-846 Method 8240 
volatile and Method 8270 semivolatile constituents. The 
sampling program must continue as long as the lagoon 
system is in operation. 

HAFB must commit to a contingency plan which must include 
increased frequency and intensity of monitoring and/or 
an accelerated corrective action program in the event 
that a release is detected at any time in the future. 
To this end, HAFB's permit application must specify those 
delay of closure procedures which will result in 
compliance with all requirements set forth in 
§§264.ll3(d) and ll3(e). 

HAFB must implement the sampling program detailed in items l-3, 
above, such that data will be available during the HRWB evaluation 
of the permit application. Based on this data, HRWB will determine 
whether the sludges currently in place in the lagoon and playa lake 
system present a threat to the public health or the environment, 
and, it necessary, will require removal to the extent practicable 

It you have any questions r d' th egar ~ng ese matters, please contact me at (505) 827-2211. 

sincerely, 

Dr. Bruce A. Swanton, Compliance supervisor 
Hazardous and Radioactive Waste Bureau (HRWB) 

cc: Kathleen M. Sisneros, NMED Division Director 
Benito J. Gareia, HRWB Chief 
Tracy Hughes, Ottice of General Counsel 
Ellen Grab~,.. TT C! 'C',.,"' ..... , .... -· .. 
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~baron Moore 

u.cs ~!: 1111'\i .Q SUITt 1200 
!)AU.Mi' l~~ : '.\$ 7520r•2733 

Envircm:aaanbl itl. U,'\inq JN.r·e~.t~ 
!33 CSGj.DiV 
Bnll oman Air t: :u:· :: '' B a"e, Nt!!1 r I! ·exieo 

Oear Ms. Moor• : 

This letter e·rtt.:i.,,·,es s~!!Lplin<;;: a:.d analytical needs i;1ent~if':L·ed cy 
the u.s. Env~ rc:: n.~·erLtal Prcte:::tion Aqency (EPA), e...._l~lail'l.ed in a 
t.t:lephone con··~· n '!tl.on on J;;tn•"! 18. These requiraner·lts S';lpJ)J.em·r.nt 
those specifi nC!I ·· ·y Bruce nret!lton of tbe Nev Me:li:ieo Etnri1:cma11 .nt 
Oivision (NM1 o:1 ; n hia r.e·.N~::lt letter. AS disc:uss•~d, scd.l ; .nd 
sludge need t ~ · :~1! a~alyzed f·c·r organic carbon con<:•nt. 

EPA and ~~o · ,:L· ~~ u:~e fat'~ •:~;~d tra.n~port calculaticn:s to •-'w·t.;;;nu .. ne 
the peDiGsiJ,l,, 'LE~I/els i":.>f c:·:mtamination in the s:o·;.,ag':' l·!Lg<:· )ns 
during tha de L.Q ,r 1:lf closure. !ri turn, the permissible;:~ lf!Vel.!l 'i' i.ll 
dictat.e the < ;rnf Cl · t (if an-y) t)f sludqe to be removed tc: lU!,,!t ;;jte 
re<;ulatory rc: :}t:' :z.l ~~n:ent or tc t·E:rnoval to the ex~ent prac tic;:,bl•P. tt To 
perform thest: c:: ·!11: .. c\J,lations, c::ertain data are needed ··.,hi,::h a::oe I'JOt 
yet •vailabl4i • :. i'l particult!LZ', we need to knew th<~ s·oil il.ncl ~'lt: :!;e 
organic ca~b( n ~:o.:nt~ents, an•:i t.he soil mineralogy .. 

spacitically :It! ::'.ieed 1:wr> 20 to 26 foot bore~hol•ls, o:M1 '' !!Cb 
downqradient o :· lagoon~ A iSl:ld D, near monitoring ilcdll!l ~~~ •I .ancl 
MW-J. Soil . ;anp i .. e~,; from dis·:inct lithologic units cr, :Lf uni: ·or~~ 
litholoqical .y sr~.tery fiYE! feet, will suffice.. ':.1\el!ia ~;a~l'les 
should be ani 1~1 ~~~d for orqa rJ r: carbon c:ontent and obat·acterJ. r:ecl. fer 
1nineraloqy. ::1~. <e•dd.it.ion, •1e nee4 to know th• o:I:"Cja:::,ic: ~. ··ben 
content of stuJ~r!! from laqt)C:•ns D and G, and, i~ P"·.&sit,:Le, e~. ::her 
A o-r- B. 'No ~~~~ :111 :lct~s from 't hl!r lower portion cf the hot spot :~n :r:aOh 
la;oon are 1'1 ae :l·tr:•:l •. 
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EPA appreciates ·: •o·1 :.t~ rea,Unesa.: ::o undertake this saap:Lin~:i amd 
analysis. It yo\: I'll!~ :1 further !S•!•taila, please ccntact cr. l~l:L«tn 
Gro•r ot my stat:: :,i: ( ~14) 6SS-fi 1~0. 

Sincerely, 

• . .,f,i.: / ~ 
,, 

I ,/J-~ ..... -- ... •. : ... . 
~.........---- • ~,•!, .. .. 

t.urie BUrch, Ch~ ri1: · ;~\. 
closure Sf:C'tion '.' .. : ·· "' . . " ,, - ·" . 
RCRA Pera1 ~· BraJ ·d'. · 1• • • - ' . ' \. { -~ 
ec: Brent Johfta, ~"ft 

HQ 'rAC/ariC . .-.~ i 
Langley AFB .. ' 'J•. 2l6G~ 


