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November 9, 1994 

Mr. Ken Brown. Manaier 
Technology Support Center 
USEPAIEMSL 
944 East Harmon Drive 
Las Vegas, Nevada 89119 

REVIEW OF PHASE I AND PROPOSED PHASE m GEOPHYSICAL SURVEYS - GSC..o5-94 

Dear Mr. Brown: 

At your request, I have reviewed the Phase I and proposed Phase m geophysical surveys at the 
Naval Ajr Warfare Centa'. Warminster, PA. 'Ibe follOwing are my comments regarding that work. 

Phase I 

The icophysica1 surveys pedormed under Phase I have significant tecbnical shortcomings. . 
Bcc:ausc of the survey design, no treDch positicm were identified and no meaningful conclusion 
could be drawn. 

Geophys:JcaI Measurement 

Based on the project objec1ives aDd expec1£d target ~ the Oeonics EM-31 
is a good choICe of tools. This tool measures the earth s response to an induced 
clectromagDetic signal. The ability to measure both the inphase and quadratmc 
componentS of the incluc:ccl field is powaful and DeO'!Ssat'Y because of the taDF of 
target matcials expected including scrap met3l as wen ~ sludges and free liquids. 

Data Spadag 

'lbe iDapproprlase choice of data station spacing is the primary reason for the 
shortcominp of these JQneys. 

The data swiOll sPaclq for'the program objectives is not appropriate. Thirty feet 
bet\VCCD s13Iions and ODe bandred feet or more between profiles is roo wide. 'Ibe 
~ station spacin& iI a function of the size of the target to be deIecred aDd the 
depd1 of burial. AI thea sballow depths of invcstiptioD. the data spacing should 
be DO larger thaD one half me target size. In me case of sites 2, 4, 5, 6, aad 7. the 
width of the treDchcs is estim.te1t at 12 feet. 1lIetdor the scatioo spacing in tbat 
dimcusion should be 110 mom dwl6 feet. Because the trcDches are long feaaues. 
tbc spacing between profiles can be laqer. In general. this spacing should be kept 
as small as practical (2S ft). Tbe data acquisi1ion rate of tho EM-31 should be 1,soo 
- 2,000 stations per day. It should have been reasonable to coDect data at each of 
these sites with appropriate SWion and profile spacings for a similar budget. 
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Data PresentatiOD 

Both the inphase and quadrature pJwc data should have been presented and 
discussed.. 

Comments 

In the report, tenninology was used that suggested a lack of experience in collecting 
and evaluating geophysical data. For example. the iDphase data was referred to 
repeatedly as the "comp· data. Abo the unit5 of coDductMty in the Phase n IepOIt 
are said to be mic:romhoslmetel'. Although not impossible, they almost certainly 
should be in mUHmhoslmeter. If micromho.wmetcr is correct, these very Unusual 
values are worthy of discUS&ion. 

Phase m CPrQposed) 

During Phase lD, an additional geophysical survey is proposed at Site 7. 1bc objective aeain it to 
locate trench positions. I have concerns about this program as well for some ofthc same rc3SODS: 

Geophysical MeasuremeDt 

In the proposed work. it is plalmed that the OcoDics EM·34 be used. This tool 
measures the eanb's response to an induced dectromaptic signal The frequency 
and coil spacing of the EM· 31 imtrument is more appropriate for me objectives of 
the suney, and productivity of the EM-31 is considerably greater than dw of the 
EM·34. The increased productivity of tho EM·31 will allow for a siPC3:1ltly 
greater number of data stations to be collected resulting in closer station spacing. 

Data SpadDI 

The proposed work is to include 200 points collected along 4 profiles with Stations 
spaced no more thaD 20 feet &pan. Twenty feet between daza stations is too large EO 
resolve the target t=aches aDd 4 profiles is too few. AD BM-31 could be used to 
collect data ovu this site at c:onsiderable c:loser' station spacing and produce a more 
dcfcmibJe product. 

GroUDcl PmetratiD& Radar 

Ground PeDclradtli Radar (GPR) has been proposed if the clcc:uomapctic surveys 
fail. This is a rcasouable approach. 
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I relayed ~ comments verbally to Kathy Davia OD I1f1I94. Because of the urgent nature of the 
RegiODi request. I will also PAX a ~py of this leaer to her oftic:c.. If you have additional 
questions or comments, please COD.taCt me at (208)526-4166. 


