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EXECUTIVESUMMARY 
This Comprehensive Sampling and Analysis Plan (CSAP) provides o v e d  guidance on sampling 

and analytical techniques to be used during the investigations to be completed at NAS Pensacola. 

Also included in the CSAP are general pxucedum for sample and data management, and 

conducting ecological assessments. 

Due to the number and diversity of sites to be investigated at NAS Pensacoh, a site-specific 

sampling and analysis plan (SAP) will be used in conjunction with the CSAP. Each S A P  will 
document any deviations fmm the CSAP and/or previously submitted work plans. The site- 

specific S A P  will also outline specific sampling procedures and analytical methods to be used 

during each site investigation. 



~ 

1.0 INTRODUCTION 

As part of the U.S. Navy Comprebnsive IAmg-Term Bavinrmneatal Action Nav' (w 
hgram,  a Remedial hvcstigaticm/F~ility Study (RI/ps) OT m h h a r y  Site 
Characterization] will be completed by Hnsafe/Allen & H O W  (EvABrH) at sites throughout 

the Naval Air Station WAS) Ikasacoh in pensacola, Plorida. Several Wodc plans fot NAS 

Pensacoia were completed by Ecology & BDviKmm- IQC. 0, and submitted to the 

Southern Division NavalFacilitics En- Command (SOUTENAWACENGCOM). [The 

investigation for each site shall be completed in accordance with ea& site's f i zd  approved 
site-specirc Sampling and Analysis Plan (SAP) and.this COmprebenSive Sampling and 
Analysis Plan (CSAP). Au activitii and ~ N I C ~ ~ U N  contained in this CSAPshaU supersede 
any activities and procedures spedied in any p m k s l y  submitted documents associated 

with the process, including the Work Plan. Consequently, the Work Plan for a site shall 

not be considered complete until the comspondhg sbspdfim SAP hp fiilized.1 The 

investigative work will be performed in accmhce with the pmcedum in the [vnitea&ates 

Environmental Protection AgencyJ (USEPA) document Standd Opcmting proctdurcr and 

Quality Assurance Manual, February 1,1991 (SOPIQAM). A copy of the USEPA SOPIQAM 

will be kept onsite during all field operations. 

The investigations will consist of various activities depending upon the mure of the subject site 

and the work WE] previously completed. Tasks may include physical sumeys, field sampling, 

and laboratory analysis. The physical surveys axe aCreeaing tools and may consist of a 
preliminary air survey, radiation survey, habitat/biota survey, d -gas  m e y ,  aerial photograph 

reconnaissance, a con taminant source survey, and [Dexsil Ct  or immunoassay -. 
Physical surveys will be conducted at USEPA h e l  II protocol where applicable. The field 

'Oninthcselacted 
media. Surface water, sediment, so& groundwater, and biota will be sampled and analyzed. 

sampling is used to [assess] the extent, name, and/or magdude of oontarmaatt ' 

1-1 



1-2 

FinIIJ~SAP 
NASP...u:ol4 
...... No.2 
JIIly 1994 

('lb. laboratory to be UIed wID be Na. :r.a.v aad Eavirwn'lIiltal Support Activity 

(NEESA)-approYed. Coatract Laboratory Prvpam (CLP) a.IyticaI medaods usiD& Level 

IV protocol wID be ..... by the _Ided ...........,.] 

A report wiD be submitted to the Navy, [lJSEPA aad FIarida Departmmt ~ EarirolllDelltal 

Protection (Ji1)EP) wIaea tbe] iIMstiptive WOJt liI-nplet-) and will include laboratory 

analyses, a summary of the field adivides, and the resab aad conclusions of the investigations. 

The raults will provide a bois for (Iliff ....... hmnan beaIIb risk and/or ecological risk at the 

subject site. 

This CSAP wiD provide overal1gllDnce 011 sampling and aualytical tcduriques to be used at 

the sites. In addition, this pJan will outtine proper cIotdmentati9ll procedures for all phases of 

• 

the investigations. Site-specific SAPs will be provided to address specific teclmiques and •. 

concerns for each site. 

[IoId .... iD'n 'e ........ _ 
......... ., .. HI 

• 
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2.0 GENERALREQ-S 
2.1 Orientation Meeting 

Before performing any field activities at NAS Pensacoh, sampling personnel will attend an 
orientation meeting summarizing general [and] site-specific requirements for sampling and 

documentation at NAS Pensawla. General topics to be discussed will include the location of 
the Naval Air Station in Pensawla; the locations of the site ofice trailer; subject site, and 

decontamination areas at NAS Pensacola; and the Health [and] Safety Plan (HASP). Sampling 

requirements to be discussed will include: general sampling protocol; the Unifed Soil 
Classification System (USCS); [using] stainless-steel sampling sleeves[, if applicable]; the 

sample-numbering system; quality assurance/quality contml (QNQC) sampling requirements; 

and sample packaging. Documentation requirements to be discussed will include [using] field 

forms, field logbooks, and photographs. A checklist of requirements and an acceptance form 
indicating the above items have been reviewed by sampling personnel are provided in 

Appendix A. [All site locations at NAS Pensacoh are presented on Plates 1 and 2.1 * 
2.2 General Sampling Requirements 
General procedures for field personnel to follow when collecting environmental samples are 
included in this section. Detailed sampling procedures are discussed in Sections 4,6,7, and 8 

of this plan. These general procedures are designed to prevent [sample] crossantamination. 

General Sampling Procedures: 
0 Field sampling teams will consist of [at least] two people. One person will collect the 

sample as the other ensures adherence to the sampling procedures, records any 

difkulties encountered, and documents other information pertinent to the investigation. 

All sampling activities in each medium will be conducted [so] the sampling order [begins 
at] the area of least contamination [and concludes at] the area of [greatest suspected] 

0 
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co- * 'on. Iffkeproduct or- saturated media axe encountered, grab 

samples will be collected from [the] area. 
The preferred order of sample collection will be as follows (on a param- basis): 

volatile organic ampomds (VOCs), focal organic &don, cxtractabe organics (including 

pesticides, herbicides, and polychlorimtd bipha~yls (PCBs), total metals, dissolved 

metals, cyani&, imrganics, and tudMity. 
A clean pair of protective gloves will be donned by the sampler before [colle&hgl each 

sample. 

Samplds Colledecl] for chemical analysis will be pezfomed with either disposable 

sampling &vices or decontambted 9tainless-steel or Teflon devices. When composite 
samples are requiFed, the sample will be homogenized in stainless-steel bowls. AH 
sampling equipment will be * [followingl the plucedures outlined in 
Section 11. 

Disposable sample equipment will be constructed of Teflon or polyvinyl c h l ~ d e  (PVC). 

The device will be decontaminated by the manufactum before shlpment to the site. An 

equipment ninSate blank will be COlleded before use. 
Fill all sample bottles, except for volatile urganic analysis (VOA) bottles, to the shoulder 

to compensate for temperattm and pmssure changes during transport. If the container 

is filled below the shoulder, mark the level with a permaneat marker or gmse pencil. 
VOA bottles will be filled until then is zero headspace. 
samples couezted for voc analysis will not be homogenized. 

[Au samples requiring chemical prwmatlo *nshrrllbepresemdimmedlnt elyupon 
collection in the field or the bottles may be premrved before sample coUection]. 

After collection, samples [ e s h i b i i  o b h  visual or olfactory contamination will be 

placed in sepsrpde coolers fnnn the samples not e x h i b i i  such contamma ' tion.] 

2-2 



Fiml anmjdmm * S A P  
NAsPatprraph 
Rcvti4n Nb. 2 

July 1994 

e Recleaned sample containen will be provi&d by the analytical labanrtory except the 
stainless-steel sleeves used for soil SaInpIing, W W  will be dcmmmhw onsite. All 

data relative to sample container integrity shall be dacumartad in the site log. 
[Heterotrophic plate count samples will be collected with eterile containers and 

scoops provided by the laboratory. 
Water samples collected for Jmavalemt thmmium andyd~ will be collected only in 
the afternoon, Monday thmugh Thursday. This is mquired to meet the 24-hour 
holding time for hexavalent chromium.] 

0 

e 

Sample processing: 
Some of the analyses [to] be performed on selected samples require Ipresmhg thean] 

immediately after collection to maintain their integrity. 

Clearly identify the chemical preservative on the sample label. 

[Chill] all samples to 4 [degrees Celsius] ("C) [f2"C] immediately after collection and 
during shtpment to the laboratory. In each mler, include a 40-mWUtcr (mL) vial of 
tap water (temperature blank) or place a temperature Strip on a sample boaie to measure 
sample temperature [at the time of receipt]. 

Handle the samples as infrequently as possible. Use extreme cam to ensure samples arc 

not cross-contaminated. .Use mealable plastic'bags to protect samples from CTDSS- 

contamination. 
A trip blank, prepared by the laboratory, will be shipped with each set of samples to be 
analyzed for VOCs. It is not ncctssary to r&gcn& trip blanks befort use; stme in a 
dust-free, organic-free environment away from €bels, solvents, aad volatile compounds. 
Discard any trip blanks with bubbles larger thaa pinhe&. 

Avoid headspace (bubbles) in all VOC samples. VOC samples effervesciag due to 
dissolved gases or high carboaate content will not be preserved witb hydrochloric acid 

0 
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(HeI). [UDplIJlI nd] VOC ....... will be doa'''IIm1et OIl the chain-of-custody form 

aDd the IaboIatmy will be DOtified. 

• Identify aud fuDy doc:umaIt aD ....... ja the field qbook, 011 the chain-of-custody 

forms, aDd 011 the ample labels. Refer'to the specific iDstructions for coaipleting sample 

labels aDd chaiIHJf-custody foJmi iD Sectioal 12.3, [12.4, · .. d 12.5] of this plan. 

Documeat all amp1ea iD accoJdaDce with Sectioa 14 of this pJan. 

• Follow chaiD-of-custody JJl"Ddura to umre ample custody is maintained [reliably] and 

to 8SSUIe each step in traIISpOI1Ition to the JaboJItDIy (II dao'mmted]. This process will 

be initiated in the field aDd followed tbmagbOlJt the ampling process. Document cbain

of -custody in accordaDce with the pocedures described in Section 12.S of this plan. 

• Every effort wiD be made to sbip alllllllpJes ovemigbt to the IaboIatmy on the day of 

collection via express air courier. Refer to Section 12.3 for sample shipment procedures. 

Record airbill numbers on the chaiD-of-custody fomls. 

• The laboratory will be notified in advaDce of sample sbipmeut, aDd will be notified of 

any shipments held ovemight. 

(Bald .......... ' .......... 
......... fIl.. m'J 
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3.0 PHYSICAL SURVEYS 
3.1 WellInventory 
Before begiming any [site] activities, [all exist@ monitoring w e b  will be inventoried] at 
NAS Pensacoh to ensure the validity and llcctssibility of pmhntcr sampling locations. A 

well integrity checklist is pnwided in Figm 3-1. 

Before the Well Inventory 
[Before beginning] the well inventmy, the following i n f b m t b  will be rtcMdcd on the weU 
inteMty checklist from previous reports. 
0 Well number 
0 R e p o d  dimeasions of the monitoring wells including: 

- Diameter 

Total well depth 
Last available depth to water - 

- Screened interval 
- [S-pected] con taminant 

A site map will be included with the well hventory checLlist for locating the monitoring wells. 

During the Well Inventory 
The condition of all monitoring wells will be checked and r#xmled on the well integrity 
checklist. [The following conditions will be c&e~cked.] 
0 Legible labeling of the monitoring well. (If the labeaing is (illegibk], the monitoring 

wells will be relabeled during the well inventory.) 

Presence of a protective casing and [the] pmsence of weep holes 0 

0 

0 

Presence of yellow bumper posts 
Condition of the cement surfhe sed  
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• Presence of a well cap aDd lock. (AD loeb will be Rplaced duriDg the well inventory 

teprdless of condirinn.) 

• PreseDCe of odor or ionizable mpDic vapors 1IIiDa an (pbotoionlzatMm detector (PID)] 

or orpDic vapor aDIIyzer (OVA) 

• Construction of the well iDduding: 

Construction material 

Diameter 

Depth to water aDd depth to boaom 

. After the WeIIlnveatory 

All wells found to be damaged (UDlbIe to be gmpJed) wiD be aIJIDdoDed in accordance with 

(Northwest PIorida Water MaDapmeat Dilttkt] regulItioas. If additional monitoring wells 

are needed to n:place the aIJIDdoDed [_], they will be insflDrd during the site-specific .) 

investigation. Damaged smface seals will be ranoved aDd n:pJaced, bumper posts will be 

installed and/or painted, mel protective cuinp will be repajred or n:pJaced as necessary during 

the site-specific investigation. 

[Each of the wells checked duriDc the weD iavadory wiD be .. e.ed to compUe a list of 

parameters for which reliable iDformation (i.e., If8UIIdwater _,dollS only, VOCs only, 

fuo TaI'Iet ADaIyte ListJ'I'arpt c.apouad LIst (TAIJTCL] 1CaD, etc.) may be obtained 

from each well. ConditiollS to be ... 10 .... lor .... weIIladade C.'UIL1Itruction JDateriU, 

coDStnlction methods, condition 01 the well, ...... Ieaph, and Ia'eeIl plaameut.] 

Soil-Gas SU"ey 

A soil-gas survey rlS] effective [for] lCJ'PCDing VOC conamiaati9a aDd is a useful guide for 

establisbing soil and groundwater sampling poiDts. 1bis survey will ~ [establishing] a grid 

(IIaId ___ .... t .. 
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system across the site, using procalms outlined below, then coJlccting samples at each ofthe 

established grid points. 

Establishing the Grid System: 

1. A Florida-registenxi surveyor or WA&H personnel will defure the two baselines (x and 
y axes) and m r d  Wrn] and other key [gial clunents on qort  maps. 
The baselines will be flagged at regufar intervals, in 8ccordllMx with the site-specific 
SAP. 
The internid grid points then will be established using a Brunton comp88s and measuring 

tape. 

2. 

3. 

General Soil-Gas Sampling Procedures 
1. Collect measurements at each established grid point and xecd  tbe values in the field 

logbook. If necessary, further investigate areas of elewted soil-gas readings by 
redefining the survey grid to a smaller interval. 
Collect additional soil-gas madings at the redefined grid nodes. If the elevated madings 
need further &finition, decrease the survey to smaller intervals as needed. 
Note the. sampling pohts on a site map. 
Install the soil-gas probes using either a manual disposable drive-point mcthod or a 
hydraulically powered, van-mounted Geoprobe. 

Collect one duplicate sample for every 20 samples. Collect one rinsate blank for every 

20 Samples to check decon tamination procedures, or one rinSate blank sample for cvcry 
14 days, whichever occurs first. 

2. 

3. 

4. 

5.  

6. Between each sampling location, deammme the sait-gas probe. Do not we solvents. 
Do mi muse Teflon tubing. 
Place any investigationderived wastes (IDW) into %-gallon drums for disposal by the 

Navy. 
7. 
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8. B a s c d a n t h e s u r v e y ~ , s e b d ~ f o r ~ ~ a n a l y s i s .  Thismethod 

e c~bcting gtaudwrter mles t6mragb the -steel sampling point for 

analysis by the portable gas (GC). Tbe quality assummx plan (QAP) for 
soil-gas analytical 8cwiccs will be inchvcrrl in the sitc-spacific SAP. 

1. Advance the stainlcss-stccl pipe, outfitted with a dispomblc minlcss-steel tip 011 the lead 
drive point, into the gmud with t h e m  hnmncr. 

After the pipe has baar advamxd tothe &sired &@I, dkngagc [the drive point] and 

witbdraw the drive pipe 8 to 10iadmtocrcateavdd which] soil gases can coIlect. 

2. 



FMthpmhsiwsAP 
NAS PmrvlLdo 
Rdsion No. 2 Y July 1994 

Insert the Teflon sample tubing into the drive pipe and coLu#ct the tubing to a sample 
collection device. Use additional Teflon tub- to attacb to a VILCuum pump. 

Purge at least three volumes from the sampling apparatus before collecting samples. 
Collect the sample in a pmevawtd glass vial. 

Detach the self-sealbg vial and analyze the sample with a poxtable GC. 

As required, advance the soil-gas sampling points into the water table at selected 

locations [to collect] Comparatve grouadwater samples, based on d - g u  readings and 
proximity to the source anas. 
Collect groundwater samples thnwgh the sampling points and i U d p  them using the 
heated-headspace method 011 the poxtable GC. When sample collection is complete, 
remove the stainless-steel sampling tube. 

3. - 

4. 

5. 

6. 

7. 

8. 

9. Decontaminate all sampling equipment bef' use and between eacb sample collection 

point. Do mf use solvents. Do mt muse Teflon tubing. 
Place the P W ' J  in 55-gallon drums for disposal by the Navy. 10. 

3.3 Geophysical Surveys 
3.3.1 Magnetometer Survey 
A magnetometer survey identifies areas of buried metallic objects and geologic anomah 

(magnetic mineral fomtions) contrasting with the sumxiding rock [or subsurface BOW. The 
magnetic field strength, measured by the detector as a magnetic signal ibtensity, VBfieS between 

l /r  and 1/? (r being the distance from the sensor to the buried object), dcpcndhg upon the type 

of object. Metal location and depth of burial is indicated by the shape and width of the 
anomaly. The accuracy of this method is within 40 percent of the interpreted value. Total field 

and vextical gradient measuremtats m two types of magadic surveys. Setup pmccdum apply 
to both types of surveys. 
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Setup Procedures: 

1. Review past disposal practices to idet.ify tarpt IDd DOD-target areas. 

2. DetermiDe the minimum size of taIpt to be idea.tified. 

3. Perform a site reconnaissance to identify aRU Of'[pIteoIU.J 1Dapetic) interference (e.g., 

metal fences, metal buiJctinp 01' power lines). 

4. Review the site geology to cJetermine if my poJop: IJIOIDIlies [miPt] intaf~ with 

target detection. 

S. If anomalies are expected, estim.te their intensity. 

6. Establish a sampling grid or taDIeCt ICIOII the .. [_ dB:ribed in Section 3.2.] The 

disIance between sampling points depends OIl the [ ..... ".ion required for. particular 

site and the estimated] size of the 1aIJd. 'lbe closer the sampling points are to ~h 

other, the greater the raolution. Use uon-mcuDic station DWkers, such as wooden 

stakes, to identify SIations. If possibJe, eslablish the grid so [its] liDesare perpendicular 

to the taIget axes. If not possible, aIip the arid nortb to south or anchor [it] to a 

permanent site feanlle. 

7. Check the [mapetometer's] calibration date. If [it] bas been calibIated more thaD one 

year ago, return instnunent for recalibration. 

Total Field Measuremeat Survey 

The total field measurement is a scalar JDeaSIIIaIlaIt of the tocal magnetic field intensity. The 

person operating the mapetometer must be me of any magnetic material (e.g., steel-toe boots). 

SU"e.Y Procedures: 

1. Place the IIIIgIIdOIDder at a IIation, properly orieat tile 1eDSOI'S, IDd collect the reading 

in accordance with the mannflctumr's openting manual. 

2. Hold the IIIIgIIdOIDder approxim.,.,.y 0.5 meters above the ground surface to obtain a 

reading. At subsequeat grid nodes, die magnetometer must be held at the same height 

(Bold ........... J
..... ftnt .. "'.. til 
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above the ground surface. A 0.5 meter mark on a staff may be uscd to estimate this 
height. 

Recod the [magnetometer] reading, measyranent time, md node ideatificption], and 

[applicable] commeslts in the field logbook. 

3. 
r: 

Vertical-Gradient Add Measumnents 
The vertical gradient field measurement coIIsists of two or moretotal field measurements taken 
at different sensor heights. This helps [quantify] regionally pervasive magnetic &ects from 
nearby buildings or ubiquitous bedrock . .  on. 

Survey procedures: 
1. [At each grid node,] collect total field measmmcnt at 0.5 mcts above the ground 

surface. 

Collect a secollcl reading with the sensor apjmximately 1 to 2 meters above the point 2. 

where the first reading was taken. A staff will be designed to hold the two sensors fim 
order for] the sensor Separation [to remain amstant]. 

Record the semnd valueandthedisblnce between the readings. 

Record any a d d i t i d  comments m the field logbook. 
Collect readings at the remaining grid nodes witb the same distaMx between the first and 

second reading. 

3. 

4. 

5 .  

. In most cases it will be necessary to cmect for drift and sudden fluctuation in the e ' s  

magnetic field intensity. This can be done in one of two ways. Method 1 is to we a "tie base 
station" and repeat the measurements there at least once every hour. The data obtained between 
repeats at the base station then can be cmected by a lineat b q m t a t m  . Metbod2istowe 
a second magnetometer continuously monitoring the magnetic field. The data are then cmected 
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manually or by softwane indigital-. Method 2is mortcoBtly but more accuw, 

and is som&cs IIcctsJ;BTy m active parts oftbe 11-year Oohr activity cycle. . .  

Indudion Survey Setup 

1. 

2. 

3. 
4. 

5. 

6.  

7. 
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u) 
EM Instrument Calibration 

EM instruments axe calibrated by the manufactum. Instnrment calibration checks will be 

performed before] use each day in accordaace with marmfnl.lurct's specifications. 

If site activities m expected to last more than one day, select a local standard site in the field 

to provide a reference base station. [The InstFumens will be calibrated daily at the base 
station] to check for drift in [its] performance. 

EM Instrument Field Check Proce!dum: 
1. Select a [reference base station] without d y  conductors and obtain a reading with 

the EM instrument. 

Record the site location, Orientation of each coil (e.g., east-west vs. north-south), coil 
spacing, and the EM reading in the field logbook. 

At the beginning of each subsequent day, obtain a reading at the test site with the same 

coil spacing and orientation as before. Variation should be less than fS percent. 
Record the reading and location in the field logbook, and compare with the initial reading 
to cross-check for instrument drift. 

2. 

'.. 3. 

4. 

Data may be obtained using horizontal or vextical dipoles. * For 811 EM-31, the hariuwtal dipoles 

are selected when the instrument is placed with the meter fkhg up; vertical dipoles are selected 
when the meter faces the horizon. In both casts the long boom is held parallel to the ground 

at a fixed height. Horizontal dipoles are usually used since they provide the [deepest] 

penetration (about 12 meters). Vertical dipoles are only useful in certain applications [(i.e., 
when better resolution at shallower depths is required.)] 
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3.4 Geodetk -s-w 
is COmplLtt, rI1 sampling bcatiam [will be locatedl both whentbewinvesbgrtron 

b o r i z o n t a l y a n d v ~ .  TbevertialclmmtKm win be [lnammdJ man a#mracy of fO.O1 
foot. Thehorizontal lmafiom win be suppiibd m [mwthing and eatding or] latitude and 
longitude, in accdmce with North Ameman mtum (NAD) '83. In *, all utilities, 

~ a b o v a g r o U n d ~ , m d & ~  (e.g., parvemea~) [will be located. Geodetic 

Positioning will be conducted using. dincreasirrl Gbbrl Fodtio- System (GPS). Ifa 
cadastral survey is conducted, it will be hindled by a r e g b t a d  land mrveyors in the state 

of Florida. J 

. .  

3.5 Habitat/BiotaSurvq 

A -iota m e y  Cturing the initial investigation Win help dederrmne ifthereareany 
terrestrialandaqUaticbabitatsOnsiteornearby~~affectedbycontarmnant migration. 

mbht/biota surveys prwmted in the Interim Dptrr IbpoFts completed by E&E will be 

used as a pdimimuy guide for ~II habitathiata mmep to Eie oampl~ted during this 

investigation.] Any me, thneatesed, md avlpnncrrvl SPecieJ will be doaunarted, in addition 
to the general poprlation of animals md plants. See Section 8 ofthis CSAP for a deailpld 

dtscription of the babitat and bicm Jurvcy pmcdlms and it!! function m an bcological 

assessment. 
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survey will require establishing a grid system acms the Site. This may be done using the 
grid establishment procedures provided in sedion3.2. Soil samples may be mll&ed from 
the designated intervals using any of the p d u m  provided h Section 4,of this plan. 

Procedures for using the Dedi  equipment are pmvided below. 

Before sampling 

1. Attach power supply. 

2. 

3. 

4. 

Fill the electrode with f m  solution provided by the manufacturer. 
Empty the electrode by pressing down on the white cap. 

Reffl the electrode with the filling solution to the hole. 
5. 

6. 

Fill one &ml VOA vial witb rinse solution provided by the manufacturer. 
Place the electrode in the rinse solution. 

Calibration 
7. 

8. 

9. 

10. 

11. 

12. 

w. 
14. 

Turn power on. 
Fill one &ml VOA vial with calibration solution. 

Remove the electrode from the rinse solution and wipe with Kemwipe. 
Place electrode in calibratbn fluid and swirl for a few seconds. 
Move selector knob to "CAI,." 

Press "Start." 
When "READ" light comes on, aaust to "50." 

Remove electrode from calibration solutbn, wipe with Kandpe, and place in rinse 

solution. 
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15. 
16. 

17. 
18. 

19. 
20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

Teara -tube them pmidbd by the manufactum. 
W ~ 1 O ~ o f 8 O i l i n t u b a  . 
Empty anteats ur aDs &rad I#1pthr into tobc. 
Shrrkeforlmhntta Ld&for2mimrtar- 

Set up d ~ y i n g t u b e # ~ 8 p p a r r t p s ,  pI.aappmabs in bkk-pped tube. 

use pOlye$hyhe pipatt to TcmoIc 8t lcsst 7ml ofdmctilm sohent tkom top of 
soil. p l p a s o l v e n t i n o p e a ~  

two to three drop per d 
Apply pramre! to syringe to f- the so- throryh column at a rate of 

Fill black-capped tpbetothe5ml line. Rqhm bIack captbbtly. 
Bdthebattomdcrrrampule. Shakefo110imamds. 

Break the top gray ampule. Shake for 10 tmxds.  Continue to shake inteFmrttent * l Y  
for 60 seconds. 
Add 5 ml extract solution (using 5 ml pipette). Shake for 10 seconds. Vent cap 

(turn 112 turn), aquaze tube, and a p  tightly. Shake vigorously for 20 wsonds. 
mow tube to wtle upside down for2 InhtalL 

Filter bottom phase thmugb pDlye$bylaw Nta fkumel into adytkal vial (!mall 

whitevial). StopfnterinL whemfirst hpofyel low hpidhitsthef’br. 
Allow e!xtrrrded fluid to cool for 5 minutes. 

31. Press “start.” 

32. Read and record mults. 
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M e r  Analysis 

33. Place all IDW in S5-gdlon dnrms for aispnnnl by the Navy. 

3.7 Immunoassayscreening 
Immunoassay scredng a b  is &ective for PCB and other.Irplytee scredng and is usehrl 
for establishing soil sampling locations. TbJs survey will quin mtablbhhg a grid system 

across the site. This may be done using the procedures provided in Section 3.2. Soil 

samples may be collected from the designated interrrrriS us& procedures in Section 4 ofthis 

pian. Detailed procedures for using the immunoassay savming equipment are provided 

in each test kit.] 
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4.0 SOILSAMPLXNG 
Soil sampling locations will be positioned in 8CCOTdaCLCC with the site-specific wodc plan. 

Techniques for sample collection depend on the soil type and deptb ofthe sample. Surfact soil 
sampling will [adhere to] Section 4.11 of the USEPA SOP/QAM. Surface samples a defined 
as 0-1 foot below land surface (bls) exclusive of IDc)Ls, twigs, leaves, and vegetation. Surface 

soil samples may be collected manually with [a] hand auger or Xi-Tech sampler. Power devices 

such as drill rigs or backhoes frequently are used for deeper subsdam sample, depending on 
the depth of the sample to be collected and the soil type. Samples collected with a drill rig may 
include split-barrel samplers with stainless-steel liners, split-barrel samplers without liners, or 
Shelby tubes. [If stainlesssteel liners are used, all samples (escept for VOC) will be 
homogenized in the laboratory before analysis.] 

Each soil sampling team will [have] at least two memkrs. One person will collect the sample 

as the other documents [dormation] in the field logbook [regcudingJ adherence to sampling 

procedures, difficulties encounted, and other pertinent information. 

4.1 Labeling Soil Collection Points 
Soil brings, surface soil collection points, and test treaches will be labeled by site, media 
sampled, and unique number. For example, if soil boiing 04 weze advanced at Site 36 the 
boring designation would be "363504." Another example, if a s u b  soil [sample was] 
collected at location 12 at Site 33 the designation would be "33812." Care should be taken to 
ensure [unique] identification numbers [are designatedl for m r f k  soil collection points and 

soil brings. For example, if a surface soil sample is to be wllected at location 01 at Site 33 
and a soil boring designated 01 was also advanced at Site 33, the idenWhtion number [should 
not] be the same ("33S01"). These errors am easily avoided witb cmful planning. 
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4 3  Surface Soil Sample Collection 

More Surface Soil Sampliug: 

1. Don personal prosedive clothing and equipment as required by the site-specific health 
and safw plan. 
Survey and stake the bcation(s) to be sampled. 

Place clean plastic skcting on the gmud wufece llcgt the sample colledioo point to 

2. 

3. 
4. 

Clear vegetation andother debris f b m  theanfaceaFamd theboring location. 

containdecontaminated rramplinPaquipncnt. 
5. Setupadecontamimtionareaforsampling~,ifxquhd. 

During surface soil sampling: 

6. 

7. 

Remove glllface debris from the sample location. 

With a stainless-steel device, scrape the anfke ofthe sample collection point to obtain 
a previmsly unexpod sample surhce. 
Useadecontamiaatad s!ainh-stcel or Teflon-linsd sampling device (e.g., spoon, 8. 

spatula) to collect tk volume lEcdcd to fill the mmpk codncr(s). 
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9. For Grab samples: 
- Completely fill the sample containers M y  from the sampling device, avoiding 

twigs, large rocks, and grass. [collect the VOC samples first]. 
Fill the sample container so k is zero [or - -. 

For Composite samples: 
- Empty contents of the sampling device into a decontaminated staidess-steel or 

Teflon-lined bowl. Collect enough sample to fill all the containers. 

Mix sample [in accordance with SOP/QAM proceduFes] using a decoataminated 

stainless-steel or Teflon-lined spoon or spatula. Do no? mix sQmples for VUC 
analysis. 

Place the homogenized mixture into the appmpriate sample containers. 

- 

- 
For Toxicity samples: 
- 
- 
Secure container with Teflon-lined cap. 

Label each sample container and pnxeme to 4OC. 

Empty contents of sampling device into appropriate sample container. 

[Toxicity samples will not be composited.1 
10. 

11. 

After Surface Soil Sampling: 
12. [Backfill the borehole with any excess soil.] * ' 

13. Record pertinent information in the field logbook. 

14. Clean site. Place contaminated disposable materials in the designated drum for disposal 
by the Navy. 

4.4 Hand Augering Sample Collection 
Before Augering: 
1. Don personal protective clothing and equipment as q u i d  by the site-specific HASP. 
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2. survey 8nd srakc the iocation(s) to be sampled. The WINCy will include borizoatal 

location and elnntioa relative to m a n  sei level [(msD1 or other specified reference 

datluml. - and vwtial ameying may occuf Wore or after the sampling 
went, as applicable. 
Clearvegecaton andatkrdcbris fbmthe SurGCc ruruadtheboringlocation. 

Place clean plastic skaing on the gIuund aIxf&x? near the mmpk colleaion point to 

~ d e c o a s a m i n a t s d  =mPmiwFm-- 

3. 

4. 

area for gmnling aquipment, if-. . .  5. Setupadecontammrt#m 

During Augerhg: 

6. BeginaugCriagtothedegthreqrrircdforsampling. 

7. Make detailed wtes about geologic fdurcs ofthe soil or sediments on a field boring 

a log. 

While advancing the auger, it [my] be necesmy to insert a W C  surface casing to 8. 
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After Augering: 

12. Backfli the borehole with [excess] cuttings or neat cement grout, or install'tcmpomry 
piezometer as stipulated by the site-spc&c work plan. 
Decontaminate all equipment in accordazlce with Section 11 of this aAP. 

Place used plastic sheeting and odher disposable sampling eqUiPment in the designated 
drum for disposal by the Navy. 

Complete the field logbook entq and soil boring log for the site. 

13. 

14. 

15. 

4.5 Xi-Tech Sampler Collection 
Note: Xi-Tech samplers may be used with or withour st&less-steel hem. 

Before Xi-Tech Sampling: 

1.  

2. 

Don personal protective clothing and equipment as requ id  by the Site-specific HASP. 

Survey and stake the location(s) to be sampled. The survey will include horizontal 

location and elevation relative to [msl] or other specified reference data. Horizontal and 
vertical measurements may be surveyed befoxe or after the s&pling event, as applicable. 

Clear vegetation and other debris fmm the surface anwnd the boring location. 

Place clean plastic sheeting on the ground surface near the sample collection point to 
contain decontaminated sampling equipment. 

Set up a decontamination area for sampling equipment, if required. 

Place a decontaminated stainless-steel sampling sleeve, if required, inside the soil core 
holder and attach to the sampling rod. 

3. 

4. 

5. 

6. 

During Xi-Tech Sampling: 

7. Hammer the soil core holder into the ground until the full length of the sampler has been 

driven. [A PVC surface casing may be used to m h i m b  dishrhance to borehole 

e 4-9 
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walk.] Itmay[also]benacesssrytoovaQlve thesampler several inchcstoensure 100 

p e r c e n t ~ ~ o f t b e s a m p l e .  

8. PKXZSS@ for nemph ~~llected with --Sd liaers: 
a. Remove holder fnrm the gramd d M the lrod firom tbe mil 

Cadidly mnovc the lina withaat d i s t d h g  the W k .  
Screen the 8aurple with a p&e or f lunaioaizrdion-~ (pn, or FID). 
Reand theleading inthefieldlogboolr. 

holder. 

b. 

c. Immediately install Tdlon overthe cads ofthe liaer and cap each a d  of 

the liner with [a] PVC cap. 
processing for ~ I C S  anacted withart stainless-stsel m: 
a. Remove holder from the groud and dctacb the lrod from the soil core holder 

exposing the sample. 
b. 
c. 

Screea the sample with a PID or mD. Recad the mading in the field logbook. 
samples [with m Fraa themmpler, collect andl immediately amtamxm 

beatbpace] for VOC analysis. pfux tbe rmahing sample into a stainless-steel 
[in accordance with SOP/QAM 

. .  

. .  bowl for mixing. After banogempag 

P-=l, colmhrb tbe Smples. 
9. 

10. 

Label the sample md pllwerve to 4°C. 

Record the sample ideatifcation number, the sample [mkdion depth], and theanalyses 

required bath in the field logbook aadj/arl on tbe apppmte fiddforms. 
11. 

12. 

Continue sampling m the same bmbok fobwing the steps listed above. 

Submit the sleeves for Womtory analysis in accdamc witb the site-specific S A P .  

Af’ter =Tech Sampling: 

13. Baddill thebombole with [excem] cutthgs orneat oanea~gxuut, or install [a] temporary 

picu#neter as the sitaspecific work plan [StipiQtCs]. 

Decontaminate all equipment in accdmcc with sedion 11 ofthis CSAP. 14. 

. 4-10 
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15. Place used plastic sheeting and other disposable sampling equipment in the designated 
drum for disposal by the Navy. 
Complete the field logbook entry and soil boring log for the site. 16. 

4.6 Sample Collection by Drill Rig/Baclchoe 
Soil borings advanced by a driu rig will use hollow-stem augers as outlined in Appeadix E.2.1 

of the USEPA SOP/QAM. wring borehole advancemeat, the bmathhg zone will be 
monitored for volatile organic vapom with a PID or FID.] The auges will be advanced 

without a center plug to facilitate split-barrel or Shelby tube sample collection. To impve  

recovery in sandy soil, continuous split-spoon sampling may be completed using a [Central 
Mine] Equipment [continuous coring] system in some axeas. Locations of the mil borings will 
be determined based on the site-specific SAP. After soil samples an obtained to the proper 
depth, the borings will be abandoned with neat cement p u t  or [compldedl with a monitoring 

well. Soil samples also [may be] collected from test trenches. Specific sampling procedures 
are provided below. 

4.6.1 Split-Barrel 

Before Split-Barrel Sampling: 

1. 

2. 
3. 

. 4. 

Don personal protective clothing and equipment 'as required by the site-specific HASP. 
Stake the location(s) to be sampled. 

Clear vegetation and deb& from the ground surface. 
Prepare the site by placing plastic sheeting around the -hole and over the sampling 

table. 

Align the derrick of the drill rig at the sampling location. 

Set up a decontamination ana for sampling equipment, if quinxl. 

Install four decontaminated , &inch stainless-steel liners in the split-banel sampler, if 
required. 

5.  

6. 

7. 

4-1 1 
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During sampling: 
8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Installa- split-bllurcl sampler an tbe calm rod@) and inselt into the 

hollow-stem auger. canned the hemma 8ssanbly md lightly tap tbe rods to seat the 

chive shoe at the gmmd surface. 

If blow counfs am nnrbA, marlrthe- rods h&inch hmexnm fiwn &top of the 

U P  flight(s)* 
Drive the sampler using the bmmcr, Use a ~~III 3O-incb dmp as spacified by ASTM 
Method D-1586. Record the number of blows rapid to Qive tbc sampler though each 
&inch increment. 
If blow counts arc wt ndui, plsh the sampler using the &ill rig’s hydraulics. 
Cease driving or pushing when the M bgth oftbe sampler bas been driven or upon 
sampler &mal. Refusal occurs when little (e1 inch) or no progress is made after 50 
-1 blows. 

Pull the samplerk by using upswings ofthe hammer to loosen [it], or using the drill 

rig’s winch. Pull out the center rod and sampler. 
Unscrew the split-barrel assembly from the center rod a d  place it on the sampling table. 
Remove the dxive-shoe and herd-assemby. If necessary, tap the split-barrel sampler 
assembly .with a hammer to loosen tbnegded couplings. 

Processing for samples mllectcd with stainlcrs-stul linrrs: 
a. 

. 

With the dxivwhoe and bead-msmbly off, split the sampler and m o v e  the 
liners witbout disturbing the sample. 
Screen sample with mD or FID, md select two samples with highest readings for 

laboratoryanalysis. I f tberearcm~nadings,submitthetwobottom 
liners for laboratory analysis. 

seal the ards of the li#rs With PVC caps. 

b. 

C. immediately install Teflon aqtaovertbeends oftbe selected liners and cap and 

4-12 
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If additional samples 811e needed for quality umtrol (e.g., duplicates, matfix spike 

covered and capped. 

wmplete rewvery. 

d. 

samples W], matfix spike duplialm fMsD]), the other two liners will be. 

Note: gthe rewvery is  not wmpk'ete (C2 fa), submit the two skews w&h the most 

processing for samples colleded without sIoinlcI-steel &em: 

a. With the drive-shoe and W-assembly off, split the s8mplm and [ e ~ p ~ ~ e ]  the 

sample. 
Screen sample with PID or FID. 
Immediately containerize samples for VOC analysis with z c z ~  be9dspace. Place 

b. 
c. 

17. 

@ 18. 

19. 

20. 

21. 

22. 

23. 

24. 

the renaaining sample into a stainless-steel bowl for mixing. After homogenizing 

[in accordance with SOP/QAM procedures], containerize the sample. 

Label the samples in accordance with Section 12 of this plan. 

Preserve the samples collected at 4 "C. 

Decontaminate sampling equipment as needed in accordance with Section 11 of this plan. 

Attach the hollow-stem auger with the cutting head and center rOd(s). 
Proceed to the next sampling depth. 

Slightly .mise the auger flight(s) to disengage the cutting hcad and rotate without 

advancement to clean [cuttings from] the bottom of the hole. 

Collect samples as outlined above by inserting the split-banel sampler into the hollow- 
stem auger. 
Describe sample lithology [on soil boring logs based on observrrtions of the auger 

cuttings, the bottom end of the sample in the liner, or the sample inside the split- 

barrel sampler (when liners are not used).] 

4-13 
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After split-Banel sampling: 

3. 

26. Remove the Qiu fig to the hcavy-e@pcat ana. 

theborehole with [acess] adtings'orneatcamtgrout, or install atempomy 

piezometer as stipllated by tbe t&~-spatific wozk p b .  . .  
27. Place usedplastic sheetiag md othcraisposable sampling -in thedesignated 

dnun for disposll by the Navy. 
28. R e c 0 r d a l l - m  mthef idd~bdore leav ingthes i t e .  

4.63 Shelby Tube 
.Refore Shelby Tube Sampling: 
1. 

2. 

Donpersonalpmtcctiveclothingandapipmnt as mquircd by the site-specific HASP. 
Survey and stake the locaticm(s) to be sampled. 

3. clearvegetationanddebrisfmmtbegmuadsurfpce. 

5. Alignthedscontaminattd drillrigto0~sampliagbcarion. 

6. Setups- - *on ama for SmpIiBg aquipneat if quillxi. 

4. Prepare the site byplacingplascic around the bombok and over the sampJing table. 

During sampling: 

7. 

8. 

Advance augers to the desired sample depth. 

Attach a head-assembly to a decoatammatad Sbelby tube. Attach the Shelby tube to the 

center rods. 
9. Low= the Shelby tub md -rods *the b l l ~ w - s t ~ ~  augcr~ until at the 

bottom. 

10. Usetherig'shydraulicstoprsbtheSbeibytubetoitSfunlengthoruntilrefusal. Attach 

1 hoisting plug to the upper end oftbe Cmtcrrod, twist to break off the sample, and pull 
it out of the borehole witb tbe fig winch. 
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11. Retrieve the Shelby tube to the surface, detach it from the center rod, and m o v e  the 

head assembly. 

Note: Shelby tubes may not retain loose, sandy soil. 

If the Shelby tube does not have a full xecovery, pack the remahhg space with 

aluminum foil [or paraffin] to psvent [soiTJ movement within the tube. 
Seal the en& of the Shelby tube immediately. Mark the top end of the tube for transport 
to the laboratory. 

12. 

13. 

After Shelby Tube Sampling: 

14. Abandon the borehole with cuttings or neat cement p u t  a the dte-specific work plan 
[stipulates]. 

15. 
16. 

Remove the drill rig for decontamination. 
Place used plastic sheeting and any other disposable equipment in the appropriate drum 
for disposal by the Navy. 
Record relevant information in the field logbook before leaving the site. 

m 
17. 

4.6.3 Test Trenching 
Test pits and trenches are open excavations used to de&mnme the [site's] shallow subsurface 
conditions. Test pits and trenches can be excavated manually or mechanically with a backhoe 
or bulldozer. 

Before Trenching: 

1. 

2. 

Don personal protective equipment as required in the site-specific HASP. 
Collect surface soil samples if required in the site-specific work plan. 

4-15 



3. 

4. 

5. 

6.  

7. 

8. 

canefully excavate soil in l-footilmmmts ad stoclrpile in a designated area on plastic 

sh--i%. 
Collect subsurface: soil samples as requid m the site-spdfic work plan. Avoid 

[emtdmgl the test trmches. Use mmphg devices such 8s a band auger or a %-Tech 

f b m  the [anterofthe] kkhoebucketfirnn aplleviously uIIwq)(wcd surfhce. Conduct 

sampling in ZlCCOtdlllYX with saceians 4.4 or 4.5 ofthis CSAP. 

Ifthe testmnch is deeper- 3 feet [andpemmnelemhy iS required, walkmust be 

'on (OSHA) stabiiirrrd) accord@ to Occ9paboarl SafetyaadaealthAdmlmml 

~ U i n m e n t s .  

Water or ather liquids femovcd from the cXc(LMti0LI must be considered contaminated. 
Contain the liquid until it can be properly disposd of by the Navy or returned to the 

excavation. 

Sample liquids in a test barch aocordiag to surfjlct water sampling procedurts prtsented 

samplerwithextensran han~lw/rryh 00 oolled q. ~f-nsces~ary, an- samples 

. .  

in Section 7 of this CSAP [or sampk using a deumtmhted s h h h + s W  Well 

screen and &c~ntamma tedbailer]. 

Photograph all significant f m  mthetesttxmch. Record allpertinent information 
in the field logbook as listed in Sectioa 4.2. . 

After Trenching: 

9. As required, collect samples of the stockpiled soil €or Toxicity charactenst;l - 'cL4zaching 
Pmcedure (TCLP) analyses. 

10. Backfii the t m c b  witb cleaa rmtcrirl or stodpkd.soil to the land surface after all 
samples have been cdlected m acamhcc witb tbe sitespecific w& plan. 
Place all used plastic sketing and otherdbposablc squipment in the desigbated drum for 

disposal by the Navy. 

11. 

4-16 
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If stockpiled soil [is] contaminated , dispose of [It] in accdance with applicable state and 

federal regulations. 

12. 

4-11 
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5.0 INSTALLING MONITORING WELLS 
me following section provides procedures for bstalbg of temporrvy monito'iing wells, 

installing permanent monitoring wells in unmnt'ined and 00- aquifers, and developing 

thosemonitoringwells. T h e u s e o f ~ ~ ~ ~ ~ ~ ~ ~ b e ~ ~ ~ ~ b y ~  
based on the objective of the well (Le., is the well to be ueecl as part of a groundwater 

monitoring network). The type of monitoxhg well'to be used orill be agreed upon by all 
members of the Partnering Tier 1 team befom field activitii begin.] 

5.1 LabelingMonitoringWells 

Temporary and permanent monitoring wells will be labeled aumding to site, media to be 
sampled, [whether] the well is tempomy, and the unique well number. For example, if a 

permanent monitoring well #4 is installed at Site 11, the @oundwater] monitoring well 

identification would be "llGO4." Another example: if a temporary monitoring well [No.] 79 

[is] installed at Site 36, the monitoring well idemtitication would be "36GR79." If ri] is a 

previously existing well, the well number [m be changed to amelate with this idenMication 
system. For example, monitoring well GM-41 near Site 11 would become llGM41. 

Proper attention must be given to ensure a unique number is assigned to all wells. Consult 
the well inventory before assigning a number to a new or old monitoring well. 

A stainless-steel tag will be attached to the monitoring wells de$aihg the monitoring well 
identification number, the date of installation, the driller, the total deptb of the monitoring 
well, the screened interval, and the topf-casing elevation.] 

5.2 DrillingMeSbods 

For a permanent monitoring well, bcneholes berally] will be advanced using hollow-stem 

augers with a PVC plug as outlined in Appendix E2.1 of the USEPA SOP/QAM. The PVC 
plug is necessary to keep the augers clear while drilling in saturated [media. Where flowing 

!. 5-1 



well, doil bohgs will be rdvMced using manual Ihsnd) auger baumporarymomtonag 
Qilling metbods or hollow-stan auger. 

53 lbhito*well- 

-a District Fegulations (-4OA-3, moridr 

. .  

AU monitoring wells win be ammcted in a a m n W ~ ~  with the Northwest Florida Water 

in Appendix E.4.1 rad B.4.2 of the USEPA SOP/QAM with the following modifications. 
'vecode)andasoutlined 

1. If the well casings, tmnie tubings, etc., arrive onsite with'printing a d o r  writing on 
them, move tbeprhrtiag with anuy cbrb ormndpqcrbcforc being cleaned. No 
solvents or hut water may be used to dan the PVC materjpls. 

2. Afterinstalliagtkmonitoring wdl,[mtchtbe]topoftheirmercasing. Thispointwill 

3. To reduce the risk af cross- - ,tbeaderproteccive~oftbemonitoring 
be the refenmce mark for elevation W t .  

wells will not be painted onsite. 

5-2 



Monitoring wellconstnrdioninanunconfinedaquiferandaconfinedaquiferwillbedocumented 
6x1 monitoring well construction logs provided in'Figu~es 5-3 and 5-4, respectively. Detailed 
monitoring well construction procedures arc pmvided below. 

53.1 Monitoring Well installation (Unconfined Aquifeq) 

Before Instahtion: 

1. Make sure area is clear of all undergiound and overhead utilities. Clear vegetation and 

debris from monitoring well site. 

Place plastic sheeting on ground near the 811w to amtain decoataminated equipment. 2. 

During Installation: 

DtiUthe Eole 

3. Advance the borehole to the muired depth using a bit or auger flight with PVC plug of 
a diameter sufficient to allow for [the tmde pipe to be inserted] when the Casing is 

centered. The borehole should be at least 4 inches larger [in dhmeb1-1 than the casing. 

Drill the hole slightly deeper, [approximately 6 inches mom] tban nquired, for the 

combined length of casing and screen. Sound the h a l  completion depth with a 

decontaminated, weighted tape before Contiauing well placement. 
Condition the borehole by ckulating drilling fluids (mud, water, or air) or by mtating 

augers without drilling until the hole is cleaned of cuttings. Remove cuttings from the 

area around the auger. 

4. 

Prepcue the casing 

5.  Prepare the casing and screen for installation. [Seal thethreaded amplings witb Teflon 
tape or V i n  0 rings.] Deconounurate [them] in 8ccord811cc with Section 11. Do not 
clean the PVC casing and SCZ#II with hot water or solvent Mse. 

5-3 



6. WitMrawtbedr i l l rodsandbi tc tr theurger~ .  (Uins&lhgacasingthrough 
hollow-stera augers, skip this *. w m w  rngerfiights akoer instang the casing.) 
Check deptn of hole with a weighted aweyor‘s tape. 

Hang the casing string, sueen down, over or in the top of the borehole. Lower the 7. 

CaShgsCringtotbebaaomofthewell. 6 

setthecosing 

9. Whenthecasingstriqgis s e t t o t h e d u i r c d ~ ,  hngtbeccntcmicasinginplaceand 
8. Ifafilterpackisrequkd,pqmretbedrysaad. 

insert the trunie Pipe. There should be2 to 3 fibet of stickup once the well has been 
l o w e d  to its iinal position, unless tbe wellhead is flush-mounted because of its location. 

lnstaclthe€WrP& 
10. Installthefilter~tbraughthetremicpipe. SixiacbesormmoffiltMpackmaterial 

must be spotted at the bottom ofthe bok, under tbe screen. WitMraw the tranje slowly 

so the filter pack is placed evenly around the screm without bridging. The filter pack 
will be installed mat legst 2 feetabow the topofthe ScZltcII. 

Check depth to top offilter pack with a weighted tape. 

Do not remove the tremiepipe unless 1 Jargcrdimctcrpipe is needed foriastalling the 
bentonite seal and gmut. 

11. 

12. 

hstrrllBnttonitc S d  

13. Tnmie bentonite pellets (nat powder) 011 top of tbe fibex pack. Use pellerS if the seal 

is to be SeamI below tbc watertable. Gruruiar, *, or slurried bentonite may beused 

above tbe water table. Slowly withhtw the tranie pipe as the bummite is added to 

e n s u ~  evenplacementofthebentollittrerl uamdtbeauaulus. Check the depth with 
a weighted tape. At least 2 fk t  ofbmto&cis xequhed above tbe SCICCII. 
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14. If the seal is installed above the water table, hydrate lLccofdjdg to manufacturer’s 

specifications. 

Gmut the Annuhr Space 
15. Mix portland cement and water [(appmximdy 6 gallons to 

of cement)] to make a pumpable slurry. 
Tremie the grout into the annulus using a 8ide-emtm g.tremie. Slowly withdraw the 
tremie pipe as the annulus fills. Grout the well to within 2 to 4 fees of the surface. Note 
the amount of grout used in the field logbook. 

After installing grout, dismantle and deoontamrnate M e  equipment. Allow [the grout 

to cure adequately] (-24 hours) More [developing the well]. 

Wpound (Ib.) bag 

16. 

17. 

Construct Wellhead Pad 
18. 

19. 

20. 

Mix and pour concrete for the wellhead pad. Conme& must extend to the top of grout. 

It may be convenient to first fill the annulus to the bottom of the pad form and then set 
the locking well cover or locking protective casing. After the protective casing has been 

installed, the remaining concrete should be poured into the pad fonn. 
Finish the concrete pad so it slopes away from the wellbead in all diractions with a 

minimum thickness of 6 inches. If weather umditions warrant, cover the c o n m  until 
cured. Lock the well cover. 
If the well design specifies traffic barriers, dig holes and sct bamier posts in ConCIlctt 

separate from the concrete pad. Posts and mncrete must extend 2 fm beneath the 

ground surface. 
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21. 

22. 

23. 
24. 

533 
Mom InsblMo n: 
1. Make surc area is clear ofall u d u g m d  rad OVQbcd Iltilities, and clear v-on 

and debris from monitoring well site. 

Place plastic sheeting on &Faud neutbeuleato [ambin] deam- equipment. 2. 

During Surface Casing htah t io  II: 

-the Eok 
3. Using hydraulic rotary or auger tedmips, dvuwx an oversized -le through 

unconsolidated surface dqmsits to a m  of2 to 3 feet into the top ofthe amfining bed. 
The borebole should be4irr,hrr largcr[in diamdml than thecasing. 
Condition the borebole by ckuh thg  drilliag fluid (mud, water, or air) or by mating 

augers without drill& until the hole is cleansd ofadlings. Wbile amditioning the 
borebole, pnpare 1ltccss8ty kngth(s) of swhct casing. 

4. 
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u) 
prepcue and set the su&ce c’osing 

(Follow these pmcedunx for each sepratc aquifer to be cased off.) 
5. Pressure grout [the neat] cement grout& fill the portion of the borehole in the confining 

bed. 
Insert the surface casing into the boIlehole and push @nly into the amfhhg bed. 

Mix portland cement and water to makeapumpablc  slur^^. 
Insert side-exiting tremie pipe into the borehole and begin pumping p u t .  Slowly 

withdraw the tremie pipe as the annulus fills to ensue even placement with[out] 

bridging. 

Mow grout to cure at least 24 hours before 

6. 
7. 
8. 

9. the well. 

Drilling and Instalhion of Monitohg Well 
10. After the grout has cured, continue drilling with a smaller diameter bit or auger string. 

Advance borehole to the desired depth., Drill the hole a few f- deeper than necessary 
to allow for cavings during casing placement. If more than one [bydrzrulic unit] will be 
encountered during drilling, the well must be cascd in separate stages to prevent cross- 
contamination. 

Condition the borehole by circulatrn g drilling fluid (mud, water, or air) until the hole is 
cleaned of cuttings. Pull the drill string out of the borehole *when no additional cuttings 

reach the surface. Check depth of the hole with a weighted surveyor’s tape. 

11. 

Prepare and Set the Crrsing String 

12. Prepare the casing String in mamgeable sections while conditioning the borehole. 

Decontaminate the casing and screen in accordance with Section 11, but do not wash 

PVC mateW with hot water or rinse with solvents. Tighten casing joints. 

Insert first segment of the casing string and lower to a amvenient height for adding the 

second casing segment. 

13. 
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14. Chock thecasing, add the second segmcllt, t k a d a s c t h e  cbockand lower the casing. 
RepurtthispIoceJs pntiltkfirllcasing8tringish.ndnpkthe Well. 

IS. Allow the casing string to hang in tbe well IIlther tbpa sit on the bottom. Never allow 

casing strings witb schedule 40 PVC to si! on the battom because the [casing's] weight 

will sisnificantly mducctheslts *19dnrgycIudctbe smul to collapse. 

16. 

17. 

18. 

19. 

20. 

If the well is to be complaal withaut a filmpack, iaseat a dacoatamiaated P m P  tube 
or submersible pump so unamsolidatd dimcnts Willcouapse against the screen. 

Lower a weighted su~cyor 's  tape to mabe sun tbe fixmation sand or gravel has 
collapsed to a dirtarrr: of 2 feetarmcm above the tap of the scrrcc~~. Continue pumping 
until sufficient collapse has occurmi. Ifpumping does not cause collapse, then a Nter 

pack should be spotted at the sacen as described m the next step. 
Ifa Nter pack is rtquired, as is most,cammon, prepare thedry sand or sand slurry, then 

proceed f?om the pmious step listed above. 
Insert a tremie pipe near the boaom ofthe sc~lt~l and begin nmning the filter material 

through it. Slowly withdraw the tremie pipe so the filter pack is placed evenly around 
thescm withoutbridging. Sixinchesormoreoffiltcrpackmatujal sbould besposted 

at the bottom of the hole, under the smm. Tbe fiberpack will be installed to at least 
2 feet above the tap ofthe screen. If the top of the sueen is below the boaom of the 

confining layer, extend tbe filter pack to the amfining layer, if appropriate. 

If the filter pack was instaki dry, do not 11c1ll0vt the W e  unless a larger diameter 
pipe is needed for installing the bensonite scal and grout. 
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hstali Bentonite Seal 
'21. T d e  the bentonite pellets on top of the filter pack. Bentotute pelletswillbeustd 

where the seal is installed below the water table. The bentonite seal must extend 2 feet 
into the confining layer, ifpossible. Slowly withdraw the tmmic pipe as bentonite is 

added to ensure even placement around the casing without 0 bridging. 

If the bentonite seal is installed above the water table, hydrate the beatonite according 

to the manufacturer's specifications. 
22. 

Gmut the A n n u b  S' 

23. 

24. 

Mix Poxtland cement and water to make a pumpable slurry. 
Tremie the grout into the annulus. Slowly withdraw the tremic pipe as the annulus fills 
to ensure even placement. Grout the well to within 2 to 4 feet ofthe surfkc. 
Mer  installing grout, dismantle and decontaminate the brtmie equiPment. 

adequate cure time (- 24 hours) before [developing the wes1]. 

25. Allow 

'. 
Constnict Wellhead Pod 

26. Mix and pour concrete for the wellhead pad. concrde must extend to the top of [the] 

grout. It may be convenient to first fill the annulus to the bottom of the pad form and 

then set the locking well cover or locking protective casing. After the proreCtive Casing 

has been installed, the remaining conmtc should be poured into the pad form. 
Finish the concfete pad so it slopes away fnnn the wellhead in all dinctions, with a 

minimum thickness of 6 inches. If weather conditions warrant, cover the concrete until 

cured. Lock the well cover. 

If the well design specifies traffic barriers, dig the holes and set the b a n k  posts in 

concrete separate from concrete pad. Posts and co~nae must extend to a depth of 
2 feet. 

27. 

28. 
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AfterIastollrrtio n: 
29. R#.xlrdtheappmpW~constnrcsoa/ camp-*- in the field logbook antif/or] 

o n t h e w  fieldlogboalrforms. 
Return to the well site pftw the cmcxetc has cured h a t  least 24 hours and remove the 

form. Drill two weep holes onappoSae sides ofthepnmctive casing a d  just above the - Pad. 
Mark the well identification number in the plotactive casing. 

30. 

31. 

32. Paintbumperguardposts. 

53.3 Temporpry Monitoriug Wdl ImtalWon (Unamfbd AquiterS) 

Before Instahtion: 
1. Make sure area is clear of all UlLdergiOwd and overhead utilities. Clear vegetation and 

debris from piezomuer site. 
2. Place plastic sheetiag on ground to [contain equipment. 

3. If using a drill rig, align the rig to sampling location. 

During Installation: 
4. 

5.  

6. 

7. 

r8. 

Hand-auger or drill with a rig to the desired depth. 
mvarethe- scrcul with attached drive paint for in.ctalfntion. 

Drive the scnea into the gmund until the top of sueen is approximately 1 foot above the 

ground surface. Keep the scrccll vertical whik it is being driven. 
Atcachthedecontamiarted riser pipe scgmam to the ScIeCn and CODtiDut driving until 

thesmel l i sa t thecomct~ .  
Mow the natural sand to c o k p a r w a d  the utll m or install a tflter pack to 

above the top of tbe well scmml 
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After Instabtion: 

9. Cap the riser. 

10. 
11. 

Decontaminate the equipment [followingl pn>cedures in sedion 11 ofthis document. 

Record construction information in the logbook. 

5.4 Developing Monitoring Wells 
Monitoring wells are developed after the neat cement grout in the annular spaa oftk well has 
cured at least 24 hours. Development restons the n o d  hydrologic conditions ofthe geologic 

formation near the borehole. Monitoring wells can be developed udng techniques such as 
bailing, surging and bailing, or surging and pumping. [wells with low aquifer recovery will 

be developed by bailing, or a combination of surging and baihg. Wells witb lligh aquifer 
recovery will be developed by a combination of surging and pumping. For temporary 
monitoring wells, development and purging are synchronous and require turbidity 

stabilization.] Before devebpmm and aBer development procedures apply to surging, bailing, 

and pumping. Monitoring well development will proceed until the water withdrawn is relatively 

free of turbidity based on the geology of the area, and [untiIJ pH, tempemure, and specific 

conductivity have stabilized. 

'a 

Before Development: 

1 .  Don personal protective clothing and equipment as r e q u i d  in the site-specific HASP. 
2. Cover the ground surface around the well with clean plastic sheding to contain my 

spilled development water. 
Open the well cover and check the mdition of the wellhead. 

Measure the depth to static water level with an elecbwic water-level indicator. 
Prepare the necessary equipment [to devehp tbe well rreoording to] the USEPA 
SOPIQAM. 

3. 

4. 

5.  

I 
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surging: 

1. AttachropeorPVCrodtoasurgcJuI.ge. 

wellwithlopeorrods. . 2. Imwerthesurgeblockhtothemamtormg 

3. 

. .  
Raise and lower the surge block so gnnmdwrrer will be surged m and aut of the 

monitoring well saeca. 

Con.tinue for appmximatcly 10 to 15 minutes. 4. 
. .  5. Remove the surge block from tk well for on. 

Bailing: 

1. Assemble and lower the deconramiartbd bailer into the monitoring well and begin 
bailing. 

Continue until the groundwater withdrawn is below 0.5 mi l l ibn per liter (Inn) of 

given the subsurfsct ConditiOlM. 

TheWWmonitoring wellshall bedevdogaduntiltb[water] Cohunn is as freeofvisible 

turbidity as possible given the subarrfioe cmditi-, and [untu) the pH, temperature, 

and specific conductivity have stabilized. 

2. 

settleable solids in 15 minutes using an Imhoff &ne, or as fnt of turbidity as possible 

3. 
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pumping= 
1. 
2. Begin pumping the well. 

3. 

P q x m  the decontaminated pump and tubing, and lower it into the well. 

If the productivity of the monitoring well is low, it will be alteraatey pumped then left 
idle to allow for recovery. The onsite geologist w@ detumm ' when development is 
complete based on normal development criteria. 
Continue well development until the gnntodwater withdrawn is below 0.5 mYl of 

settleable solids in 15 minutes using an Imhoff Cone, or as fiee of turbidity as possible 
given the subsurface conditions, and [ u n a  the pH, temperature, and specific 
conductivity have stabilized. 

4. 

After Development: 

1. Groundwater withdrawn h m  the monitoring wells during development will be placed 

in 55-gallon drums for disposal by the Navy. 

2. Remove development equipment from the monitoring well and decon taminate (if 

required) in accofdance with Section 11 of this CSAP. 
Lock the well cover before leaving the site. 
Record all pertinent infomation in the field logbook. 

3. 

4. 
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6.0 GROUNDWATER SAMPLING 

Groundwater samples will be collected in accordance with Section 4.9 of the USEPA SOP/QAM 

with the following additions andor modifications. [AU monitorhg wells wil l  be purged and 

sampled by using either a peristaltic, bladder, or Grundfos-type (helical rotor submersible) 

pump, depending on the depth of the weil. If a pump is ineffective or impractical for 
successful purging and/or sampling, a Teflon bailer with a stainles-steel leader will be 
used.] 

6.1 Purging Static Water 
Field personnel will purge monitoring wells befoxe sample collection to move  stagnant water 
from the well casing and surrounding well borehole space. 

General Purging Procedures 
e 

e 

Purge monitoring wells with [either] a decontaminated [pump or Teflon bailer.] 

Remove at least three well volumes before sample collection. Place purge water in a 

dedicated drum. 

Continue purging until three midings of specific conductance, temperature, and pH 

stabilize within 10 percent of pxevious reading. 

tMonitor turbidity of groundwater. If high turbidity mumins af’ter purging three 

well volumes, the monitoring well may need to be redeveloped (see Section 5.4). 
If the quiescent sampling technique is being used, purging may need to be continued 

until turbidity has stabilized.] 

Record well purging data in the field logbook -/or] on the Groundwater Sampling 
Form provided in Figure 6-1. 

When purging is complete, allow monitoring wells to recharge before beginning 
sampling. Wells evacuated while purging will be sampled when sufficient sample volume 

has reentered the well. This project [defines] low E- monitoring wells as [these] 

e 

e 

e 

0 
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with recharge rate[s] not allowing sample cdktion withia 12 hous of initial puging. 

These wells will be doaunented as e. Specificpmccdum for monitoring well purging 
are pmvided below. 

Mom Purging: 
1. 

2. 
Don personal pmtedive clothingad equipmensas specified in the sitespecific HASP. 

Cover the ground Jurface around the well with clean plastic sheeting to contab water 
spilled during purging or sampling. 

3. 
4. 

Check condition of the wellhead a d  pxutective casing and lock. 
Open the well cover and immediately insert thePIDorFIDint0 the wellhead to measure 
ionizable organic vapors for y [l] minute. If vapors are detected, an 
interface probe will be used to (ieumme [the thkknem ofl free product, [ i  present. 
If product is present, a one-way check ball valve will be used to sample the layer. 
Measure static water level to the aearest 0.01 foot using an electronic water-level 

indicator. Record the measurement [in the field logbook or] on the groundwater 

sampling field form. 
Calculate static volume 3siag the following fixmula, taken from Section 4.9.7.2 of the 

USEPA SOP/QAM. 

5.  

6. 

static vokrrn FomnJ.: 

Where: 
V = 0.041 t f h  

V = v o l u m c t o f ~ m ~  
d = diameaer of well in inches 
h = depth of water in feet (total d l  depth - aatic water level) 

The static volume also may be calculated using the following formula: 

V = h?lO. 163) 
Where: 

V 
h 
r 

= volume of water in gallons 
= depth of water in feet (total well depth - static water level) 
= radius of well in inches 
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During Purging: 

7. 
8. 

9. 

Prepare the decontaminated pump or veflon bailer] and lower into the casing. 

Begin purging the well, [move] at least three volumes of water (water column). 
Withdraw groundwater until temperature, pH, and condllctivity have stabilkxi. A 

monitoring well is stabilized when three readings [ea*] of amperature, pH, and specific 
conductivity are within f10 pexcent of the previous xeadhg. 

Purge upgmiient and backgrouad wells before downgradient wells to reduce the cmss- 
con tamination [risk]. 
While purging the well, [spot check purge water for free chlorine and sulfide.] 

10. 

11. 

Free Chlorine Spot Check: 
- 
- 

Place drop of purge water on the potassium iodide 
If paper turns blue, free chlorine is present. Cyani& samplts will require 
preservation as described in Section 12.2 ofthis CSAP. 

test paper. 

Sulfide Spot Check: 
- 
- 

Place drop of purge water on the lead acetate test paper. 
If paper turns bluish-black, sulfide iS present. Cyanide .Campies will require 
preservation as described in Section 12.2 of this CSAP. 

12. If a non-Teflon [or non-stainless+ste!elJ device is used, a "polish" volume should be 
extracted using a Teflon [or stainl- device. 

After Purging: 

13. Record data in the field logbook and(/or] on the Groundwater Sampling Form 
(Figure 6-1). 
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14. If well is purged dry, allow w] to zecharge before sampling. [However, every effort 

should be made to avoid purging tbc modbdng Well e.1 
Document the well as dry ifw] does notrtchrge within 12 hours of initial purging. 

All DWl produced while purging will be drummed for disposal by tbe Navy. 
15. 

16. 

6.2 

Groundwater samples will be collcced 
USEPA SOP/QAM with modific8tioIls outli#d below. 

Bailer and Pump Ground- Sampling 
to] the pnnxdures in Section 4.9 of the 

0 

0 

Collect groundwam samples 2s -::barge of the monitoring well allows. 
Collect samples using a dawntanmad [prmp. Ifa pump is ine!f'fdve or incapable 

of successhrlly sampling the mdtodag well, a] Tdlon bailer [may be used]. 
Measure tempemure, pH, and spcifk amdwmcefbrawh sample collected and record 
[results in the fa logbooL or] on tbe 

Chemically preserve samples as specifi#l in Section 12. After chemical preservation and 

0 

nnmplinP f m  (Figure 6-1). 

0 

labeling, the samples will be chilled to 4OC. 

to specific procedures for gxmuxhm sample CdleCtHln providedbelow. 

0 Record weadm amdi tbs  at the time of sample colkztion in the field logbook. Refer 

Before Groundwater Sampling: 

1. 

2. Repaxe thesite by~cringthegrpundarrfpcedthewellhcadwithplastic sheeting 

Don pmtective clotbing and ap@mcnt as spacifibd in tbe Site-spccik HASP. 

and arrange tk requid sampling equipment for convenient use. If onsite 

decontaminatioa is required, armgc the aecessvy supplies in a [sepamtel d y  
location, away from tbe wellhead. 
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3. Purge the well according to the procedures in Seztion 6.1 of this plan. [If using a 
bailer,] allow the water level in the well to recover deep enough to completely submerge 

the bailer without [tou- the well bottom. 
4. While the well is movering from purging, [prepare a decontaminated pump or, if 

required, a Teflon bailer.] If the bailer was decontaminated befm arrival at the site, 

remove the pmtective wrappings. 

[If using a bailer,] securely attach [it] to [a] decontaminated Teflon-coated stainless- 

steel leader. Then, securely attach the leader to the line. The end of the line also should 

be secured to prevent [losing] the bailer down the well. 

Arrange the sample containers in the order of sample collection. VOC samples will be 
obtained first, followed by base-neuWacid exfmctable organic compounds (BNAs) and 
other samples. 

5.  

6. 

During Groundwater Sampling: 
7. 

8. 

9. 

10. 

11. 

Lower the [pump hose or] bailer into the water slowly to prevent aemtion, particUlarly 
when VOC and BNA samples are being collected. 
[Start pump or] &eve full bailer to the surface. [If bailing,] do not allow the line 

to [touch] the ground. 
Unless the same [pump or] bailer is used for both purging and -ling, [allow initial 
water from pump to discharge into drum or, if using a bailer,] use the first [volume] 
of water to M s e  out the [device]; discard the water. 

[If using a bailer,] repeat Steps 7 and 8. 

[when collecting VOC samples from pump discharge, decrease flow rate. If us- 
bailer,] either fd the VOC vials fnnn the top of the bailer or attach VOC W e  mer 
to the bailefs base]. For VOC samples, the sample bottles should be tilted when fUhg 

to prevent aeration. Check the filled vial for bubbles making sure m] has zero 

headspace. 
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12. 

13. 

14. 

15. 

Pefiorm sample NtrptiOn with a 0.45-micnW filter as soon as possible after retrieVai, if 
required for the cyanide samples based on’tbe sulfide spot check. [Samples colleded 

for total metals analpis wil l  not befkmd.] 

If[- a bailer a, after collectiag VOC MdBNA samples, the [ . .  d water 

is [insufnii] to completey Mandler amtamex ,rtiarr+dri]. mmi~baileragain 

Fillthe-sample- t o m .  Addprwavative (iflLcedbd),cap, seal, 
andpropersylabelallcontainers. Plrrcethe~conbuners in the cooler(s) immediately 

and preserve to 4°C. 

If the fne chlorine or sulfide spot checks are positive, [preserve] the cyanide samples 

in accordabce with seaion 12.2 of this plan. 

to collect m m  water for additional sample volume. 

After Groundwater Sampiing: 

16. Record sample identifications, types and amounts collected, as well as the time and date 

of collection in the field logbook d / o r ]  011 tbe groundwater sampling form. Prcpsve 
cbain-of-custody and analytical request doarmeats as q u i d  in Seztion 12 of this plan. 
Decontamiaate sampling equ ipa t  if it is not Anlic?Jltnl to the monjtoring well. 

Clean up the area and place aispoaable mataids (plastic sheeting, gloves, rope) in the 

designated drum for fiatwe disposal by the Navy. 
Close and lock the well cover. 

17. 

18. 

19. 
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the procedures in Section 4.9 of the USEPA SOP/QAM with modificllfions outlined below. 
e 

e 

Collect groundwater samples as monitoring well recharge allows. 

Collect samples using a decontaminated peristaltic pump with dedicated Teflon 
tubing and in-line collection/trausfer bottle. 

Measure temperature, pH, specific conductance, and turbidity for each sample 

collected and record results in the field logbook or on the groundwater sampling 

e 

form (Figure 6-1). 

ChemicaUy preserve samples as specified in -ion 12. After c b d d  preservation 

and labeling, chill the samples to 4OC. 

Record weather conditions at the time of sample colledion in the field logbook. 
Refer to specific procedures for groundwater sample collection provided below. 

e 

e 

Before Groundwater Sampling: 

1. 

2. 

Don protective clothing and equipment as spedfied in the site!-specific HASP. 
Prepare the site by covering the ground surface around the wellhead with plastic 

sheeting and arrange the required sampling equipment for convenient use. If onsite 
decontamination is required, arrange the necessary supplies in a separate nearby 

location, away from the wellhead. 

Open the well cover and immediately insert the PID or FID into the wellhead to 

measure ionizable organic vapors for approximately 1 minute. If vapors are 
detected, an interface probe will be used to determine the thiclcnem of free product, 
if present. If product is present, a one-way check ball valve will be used to sample 
the layer. 

Measure static water level and total depth of the monitoring well to the nearest OdO1 

foot using an electronic water-level indicator. Record the meamrement in the field 

logbook or on the groundwater sampling fidd form. Calculate the static water 
volume. 

3. 

4. 
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5. Iusertthededicatd,de!conmnhted Y4-inch-dhwter Teflon tubing down the 

monitoring well to iummMdy bdow the poundwater surface for purging. 

COM& the tubing to the pe&&&k pump’s dedicated, decontaminated silicon 

tubing. Attacb the silicon tub- to the pump’s intake valve. Additional silicon 

tubing dl b e m e t o t h e  pump andused man emUent hose. AU effluent will 

be c o n t a w  as IDW. 
6. 

7. 
Begin purging the well at ap- 0.w to 0.25 rpllons per minute (gpm,. 

During puw, -nitor pm rokrme, tj=% PWe rrrte, -perpbum PH, 
conductivity, and turbjdity. Record tbe mepsuremeofs on the gmundwater sampling 

form or in the f d d  logbook. Continue purging until at least three well vohrmes are 

removed and when temperamre, pH, conductivity, and turbidity have stabilized. 
Turn off the pump. 

Arrange the sample containers in the order of sample cdktion. VOC samples will 

be obtained Inst, pmxyyied by BNAs, pesticides, PCBS, cyanide, and metals 
8. 

During Groundwater Sampling: 
9. Immediatedy following well purging, oolled the groundwater sample. Using the 

same peristaltic pump and tub=. conned the in-line auection/trrmsrer bottle 

apparatus. Tbe apparatus ’ f a twwaperture Teflon cap attached to a 

dedicate!d 300 series lab: 8o-ouwe glam bottle. ’fhe tw*aperture 

cap and bottle rule w e d  to the Tdlon tubing before it reaches the peristdtic 

pump. 
The - pump is them turned on, seating a vacuum in the akdodtransfer 

bottle s u f f i  to l i f t  the groundwater fmm the wdl  and filling the bottle at a low 

controlled flow rate (app- 0.05 to 0.25 cpm). 

10. 
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11. 

12. 
w. 

14. 

15. 

16. 

17. 

18. 

Groundwater collected in the bottle is immediately transferred to appropriate BNAs, 
PCBs, cyanide, and metals sample containem. VOC spmples will be collected using 

the technique provided below. 
Turn the pump off when sufficient volume is oollected to fill all containers. 

Remove the collectiodtransfer bottle system fFom pe  pump system. The downhole 
Teflon tubing is then connected to the pump and hserted in the monitoring well. 

Turn on the pump at a low flow rate and allow the monitoring well to be purged for 
approximately 1 minute. 

DDM& the Teflon tubing from the pump and remove it from the monitoring 
well. 

Mow the unagitated groundwater volume retained in the line to flow backward into 

40.milliliter VOA vials. 
Samples collected for total metals analysis wW not be fllteFed. 
Add preservative (if needed), cap, seal, and properly label all containers. Place the 

filled containers in the cooler(s) immediafdy and preserve to 4°C. 

If the free chlorine or sulfide spot checks are positive, preserve the cyanide samples 

in accordance with Section 12.2 of this plan. 

After Groundwater Sampling: . 

19. Record sample identifications, types and amounts collected, as well as the time and 

date of collection in the field logbook andlor on the pundwater samphg form. 
Prepare cbain-of-custody and analytical request documents as required in Section 

12 of this plan. 

Decontaminate sampling equipment if it is not dedkated to the monitoring well. 

Clean up the area and place disposable materials (plastic sheeting, gloves, rape) in 
the designated drum for disposal by the Navy. 

. .  

20. 

21. 

22. Close and lock the well cover.] 
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7.0 SEDIMENT/SURF'ACE WATER SAMPLING PROCEDURES 
7.1 

Sediment and surface water sample coilection points will be labeled accmdhg to site, media 
sampled, and unique number, For example, if a sediment sample w m  collected at location 06, 

Site 42, the location would be Wed "42M[06]." Another example: if' both a sediment and 

surface water sample were collected at location 12, Site 41, the location would be identified by 
"41M12" and "41W12," respectively. 

Labeling sediment/Surface Water Sample Collection Points 

7.2 Sediment Sampling 

[Sediment will be sampled] in accordance with section 4.8 of the 1991 USEPA SOP/QAM. 

The USEPA SOPIQAM lists several acceptable sampling techniques (dredging, scooping, coring) 

for collecting sediment samples from surface water bodies and dry land areas depending upon 
sampling objectives. [Sediment samples generally wiU be collected to a max€mnm depth of 

6 inches.] Several general sampling pmautions must be followed to provide a representative 

sediment sample and to minimize dktmbance regardles of sampling technique. 

General Sediment Sampling Precautions: 
0 

0 

Avoid sediment plumes and density cumnts. 

If sediment and surface water samples axe to be Mkcted at the same location, collect 
the surface water first. 

Sediment sampling locations may be accessed by wading or by boat, depending upon 

water depth and the [substrate's] nature. If wading to the sample location, approach 

from downstream to minimize sample distuhce. 

0 

Specific procedures for sediment sampling by W a g ,  coring, and scooping m diswsscd 

below. Any variations from the procedures will be discussed in the site-specific SAP. 
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76.1 Dredge!srrmples 
A Ponar grab sampler will be d to collect [undekater] dredge samples. The Ponar sampler 

is a steel, clam-shell type activated by a [cantiher] systan. procedures for operating 

the briar grab sampler atrt pmvickd below. 

Before -1 samplirq: 
1. D o n p e r s o a a l p r o t e c t i v e c l o t h i n g a n d ~ c n t a s ~  inthe site-specific HASP. 
2. Lockopentbedecont4minated sample@ jaws]. 

. During Dredge sllmpling: 
3. 

4. 

5. 

6. 

Lower the sampler into the sediment. 

Release tension on the rupr: and close [the sampler's] jaws. 
Retrieve the sampler and o p  the jaws to COW the sediment sample. 

[To collect the VOC sample, eitber push a stahkwW aleeve into the dredge 

sampler and cap or relepst the .dim#lt sample into a atninleaGstnd bowl, and 

immediately colled the VOC s ~ u n p k ~ ]  Fd the sample COIltajlltfs to capacity to 
achieve zero he9dsp9ce. 

Repeat the sample collcdion pmccss [(Step 3 to 5)] until umgb volume has been 

collected to makc the nccessq compoditt samples. HamogeniZethe [material in the 

sta- bowl in accordance with SOP/QAM procedures) and place in 

7. 

appropriate sample amtamen a , using seainless-steel implements. 
8. Describe lithology of sample collected aud [sample colledion] depth in the field 

logbook. 
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After Dredge Sampling: 

9. [After comp~eting sampw, decontaminate ~II equipment in 8ccordiillct with section 

11 of this plan. 

7.2.2 Core Samples 

Coring is a usefi~l sampling technique because it p m e m s  any sequential layering of the sample 

and provides a historical profile. In addition, coring xnhimhs sediment disturbance caused by 
shock waves and, if used in conjunction with insertable sleeves, coring mhhhcs the cross- 

contamination [risk]. [Core samples wil l  be collected h areas wbere samples must be 

collected at a depth greater than 6 inches.] 

Coring Equipment: A Wildco-type or modified stainless-stael split-barrel push tube sampler 

with a (2-inch diameter,] 2-foot long sample barrel will be used. These devices will be used 
with or without insertable 12-inch or &inch Teflon or stainless-steel sleeves. If sleeves are to 
be used to collect analytical samples, a second core will be collected at the location wihu 
sleeves for lithology description. In the offshore environment, extension rods will be used to 
collect samples in water deeper than wading depth. procedures for sample collection using the 

coring devices are described below. 

Before Core Sampling: 

1. Locate the sample couection point on the site map and & e r n e  it applropriately in the 

field logbook. 

2. Don personal protective clothing and equipment as q u i d  in the site-specific HASP. 
3. Place a decontaminated stainless-steel sampling sleeve insick the sampler. 
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DUM core sampling: ’ 

N o w  Fsrcept for VOA samples, alll samples collected in sleeves will be cornposited [and] 

homogenized Wore] laboratory analysis. 

X v e  the full length of sample- into the substrate. 
carefully m o v e  the sampler from the substrate. 

4. 

5. 

SMlPlcj collected wiih siaink.ss-siee1 s k e w :  

6. 

7. 

Remove sleeves fnrm thc vier, mhimhhg [sample] disturbaoce. 
Immediately install Teflon septa over the [liwr] ends and seal each emd with [a] PVC 

cap- 
These coxes will be submitted totbe laboratory for analysis [in accordance with thesite 

specifc SAP]. 
8. 

Samples collecied w’ihoui s m i n k - a e l  skews: 

9. Extract scdimcntfhnn the sampleraadimmediatelyfill theVOC container. Be sure the 

sample umtainer has zero kadqacc. 

Remove the rmainhg sample volume and place m a Jtainless-stcel bowl. Homogenize 

the sample [in accordance with SOP/QAM procedures] with a stainless-steel spoon or 
spatula. 
Fill the remaining sample amtakrs. 

Label the samples and p~eserve to 4OC. Mark top ofthe sample on outside of the liner. 

Repeat above sampling pmcahms for a ScCoLd 24-inch a m  w’thuui the sleeves. 
T h i S C O F e W i l l b C e x a r m n e d  . [but not disturbed] in the field by a geologist, who will 

10. 

11. 

12. 

13. 

describe [sample] lithology using tbe uscs. 
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Special Precautions for Deep Underwater Core Sampling: 
A boat will be required for sampliug sediment in water deeper than wading depth. Extension 
rods for sampler and/or diver assistance may be Fequired in deep water bcations. Although 
sampling procedures will be the same as the p d m  listed above, spacial precautions must 

be taken: 
0 Cap top of the sampler while it is in the substrate to p m a t  suction duhg  extraction 

from extruding the sample through bottom of the sampler. 

When the sampler is free from the substrate, cap [its] bottom end before removing from 
the water. 

In deeper water, have a diver cap the sampler and assist in sampling. 

0 

0 

After Core Sampling: 
14. 

15. 

16. 

Decontaminate sampling equipment in accmiance with Section 11 of this plan. 

Record all pertinent information in the field logbook before leaving the site. 
Place contaminated disposable materials in a designated dnun for future disposal by the 

Navy. 

7.2.3 Scoop Samples 
Samples from sediment buildup in constructed drains, gutters, or other imperVi0US surfhas will 

be acquired with a stainless-steel spoon and bowl. Procedures for scooping am provided below. 

Before scoop sampling: 

1. Locate the sample collection point on the site map and xefmce it appqniately in the 
field logbook. 

Don personal protective clothing and equipment as nquited in the site-specific HASP. 
Place clean plastic sheeting on the gnrund surface near the sample collection point to 
contain decontaminated sample collection equipment. 

2. 

3. 
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During scoop sampling: 

4. s c r a p e t h e ~ s u r f a c e w i t h a ~  laai&ss-stccl spoon or spatula to 

[unaver] a pmiously uncxpod surface. 

Scoopthesedimentwitha- sainkss-steel spoon or spatula. 

For Grab or VOC samples: 

- C o m p l e t e a y f i l l t h e s a m p k ~  directly fnnn the sampling device, avoiding 

5.  
6. 

twigs, large e, and v* 
Be sure to bavezm, beadsp#x intheVOC "mple contakr. 

Empty amtents of the sampling device into a decontaminated stainless-steel or 

Teflon-lined bowl. Collect cIIougl3 [ s d m e ~ t ]  to fill all the sample containers. 
Homogenize sample [acumbg to SOP/QAM procedures]. 

- 
For Composite samples: 
- 

- 
- Place mixture into the agqmp&c catakrs .  

For Toxicity samples: 
- Empty aments of the sampling device into rppropriate container. 
- collect ficimt [sediment] to fill all the sample containers. 

7. Secure container with Tdlon-lined cap. 
8. Label each sample container with appropnrte iaformation. 

me!r scoop sampling: 
9. 

10. RecordpertinentinformationinthefieldlogbO0k. 

Place the samples in a cooler and preserve to 4°C. 

11. 

12. 

placecon- chpasabhm in thedesignated dmm for disposal by the Navy. 
Decontamiaate !ample apipcnt in accmhcc with sedion 11 of this plan. 
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7.3 Surface Water Sampling 

Surface water sampling will be conducted [according to] Seaion 4.8 of the USEPA SOPIQAM. 

The sample will be collected either by placing the sample bottle in the SUrfiLct water body or by 
using a Kemmerer sampling device. After selecting sample locatrons * , the number of samples 

to be collected will depend on the following criteria: 

0 water depth 

0 estuarine or fresh water 

0 tidal influence 

0 salinity profile 
0 type of water body (lake, stream, impoundment, or wetland). 

Where the water [is deeper than] 3 feet, [surface water quality parameter rnemumnemts 
(e.g., dissolved oxygen, temperature, pH, conductivity, d W y ,  and depth) will be collected 
at the following depths: 1 foot below the water surface, mid-depth, and 1 foot above the 
bottom.] 

General Surface Water Sampling Conce~ns: 
0 Collect samples from areas of least [to gmatest] cont~ml118tl ' 'on and from [upstream] to 

downstream. 

Approach surface water sample locations from downstmm to minimize sediment 

disturbance. 

Collect samples [so as] to minimh agitation of underlying sediments. 

0 

0 

0 If surface water samples and sediment samples axe to be collected at the same location, 

collect the surface water sample first. 
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8 Determine the number of sample collection dcpth at tbe sample location. 
- 
- 

If water is less than 1 foot deep, cdllect one sample at the surface. 

Ifwater is [deeper] than 1 foot [but] less than lofeetdeep, the sample shall be 

collected at middepth unless tbe sabity profile indicates the presence of a 
h a l o c l i n e ( s a l i I l i t y ~  ). Ifrbaloclineispiwent,asurfacewatersample 

shall be collected from each stratum. 
If water is [deeper] than 10 feet, collect samples at 1 foot depth, mid-depth, and 

1 foot above the bottom. 

- 

. Surface water sample collection pmcedum for both submerged bottle and Kemmerer devices 

are discussed below. 

7.3.1 Submerging Lpboratory Bottle 
Submerging the labomtory bottle is feasible only for surface water sample locations accessible 
by wading. If samples are to be collected from more than onedepth, or if the sample location 
is not accessible by wading, another method should be wed. 

Before sampling with Laboratory Bostle: 
1. 

2. 

Imate the sample collection point on a site map and describe in tbe field logbook. 

Don personal protective clothing and equipment as required in the site-specific HASP. 

During sampling with Laboratory Bottk= 
3. point open end of vials upsb#un. slowly submerge U&SCW~CI VOA vials completely 

and fri. Do not disturb bottom sediments. Ifthe sample is to be collected at depth, 
uncap the bottle at the requiFed sampliug depth. Recap containers before rerurning 

bottle to the surface. 
Cap tbe VOA vial under water. Be sure to have zem hmrl.awoc before sealing [it]. 4. 
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5.  If VOA vials are pre-preserved, collect surface water samples [with] a decontaminated 
glass or stainless-steel device and cardully decant into VOA vials. 

Slowly submerge other unpresewed bottles into the SurEaCc water and fill. If the sample 

is to be collected at depth, uncap containers at the required depth and allow to fil. 

Recap the containers before returning sample to the surface. 
Chemically preserve the samples as needed and sed with Tdlon-lined caps. 

Collect additional surface water in the sample collection device for field mtasurcmcnt of 

6.  

7. 

8. 

pH, temperature, and conductivity. If the sample interval is at depth, probes will be 

used to measure these parameters. Other parameters may be added as required in the 

site-specific SAP. 

After Sampling with Laboratory Bottle: 
9. 

10. 

1 1. 

Place bottles in cooler and preserve to 4°C. 

Note pertinent sampling idomation, including the tidal phase, in the field logbook. 

Decontaminate all sampling equipment in accord8IIcc with Section 11 of this plan. 

7.3.2 Kemmerer Sampler 

Use a Kemmerer or similar sampling device when samples are needed at disc- intends in 
a vertical water column. A Kemmenr is a cylinder with Teflon stoppers on the ends. The 

[Teflon] stoppers are open while the device is being lowered in a vertical position, [allowing 

water to pass freely] through the cylinder. When the Kcmmercr has mhed the designated 
sampling interval, a weight (messenger) is dropped down the mpe to close the device. Specific 
procedures for surface water sampling with a Kemmerer sampler are provided below. 

Before Kemmerer Sampling: 

1. 

2. 

h a t e  the sample collection point on a site map and describe m the field logbook. 
Don personal protective clothing and equipment as required in the site-specific HASP. 

3. Determine the number of sample collection depths at the sample location. 
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During Kemme!rer srunpling: 
4. 

5.  

6. 

7. 

8. 

9. 

10. 

b w e r  the decontaminated Ke.mm~devicetothedesignated&pth. 

Drop a messenger down the rope to close the cylinder. 
Raise the Kemmerer device. 
Immediately N1 VOA vials. Make gulrc [then is) zen, bcadspe, chemically preserve 

the sampk if needed, and scum witb a Teflon-liaed cap. 
Fill remaking bottlts. Continue to collect sampk [volume from each] designated depth 
until all bottles are filled. 
Measure field pararneten of pH, tempexature, and conductivity and record in the field 

logbook at each sample depth. 
Repeat procedure for each designated sample hterval. 

. 

After Kemmerer Sampling: 

11. 

12. 

13. 

Place bottles in cooler and preserve to 4OC. 

Note sampling information in the field logbook. 
Decontamhate all sampling equipment in aCCOrdSUKX with Section 11 of this plan. 
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8.0 ECOLOGICAL ASSESSMENT 
The objective of the ecological assessment is to develop a qualitative and quantitative appraisal 

of the actual or potential effects [from site contamination] on the ecosystem. Information 

gathered from this assessment will be incopxated into an ecological risk assessment to quanm 

any current and future effects [from all sites, temstrhl and aquatic. For the larger sites, 

40 through 42, only those portions suspected of Mi impacted by an identified RI site will 
be investigated during the ecological assessments]. 

The ecological assessment approach at each site is divided into three phases. The goal of each 
phase is to yield specific information about the site through source, pathway, and meptor 
identification. The first phase concentrates on reviewing [each] site through primarily qualitative 

information and developing a sampling strategy for Phase II of the investigation. Phase II 
involves gathering specific quantitative data about the site that can be compared with the 

qualitative data from Phase I. Phase III is planned in case there are any outstanding data needs 
after Phase II is completed. Information from all phases will be incoprated into an ecological 

risk assessment at each site to measure or estimate current and future effects on the ecosystem. 

A flowchart describing the entire ecological assessment is included as Figure 8-1. 

wetlands are given a high priority because they are recognized as a valuable ecological 

resource and are useful as wildlife habitat and spawning areas. They are also beneficial 
for filtering contaminants and in flood control. Consequently, since wetlands are a likely 
area of contaminant migration and deposition they are] given high priority when evaluating 
ecological effects at each site. Because of their unique attributes, the ecological assessment 
procedures at the wetlands vary from procedures used in upland areas. However, most sites at 
NAS Pensacola contain both wetland and upland areas while some axe exclusively upland. In 

these cases, the assessment [methods are] modified for upland axeas only. The [methods are] 

8-1 
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also modified for Pensawla Bay and Bayou Grande. Although wetlands, uplands, Pensawla 

Bay, and Bayou Grande have varied protocols, they will all be studied using the same basic 

approach. The only variations in protocol axe based on the [sampling me!thods for] each site. 
[These] will be explained as they am encountered during this sampling plan. 

8.1 Phase I - Habitat and Biota Survey 

Phase I is a qualitative survey of the site to identify [its] basic biological characteristics and how 

they may relate to contamination. It is also important during Phase I to [prepare a conceptual 

model and] develop a sampling strategy for Phase II of the ecological assessment at each site, 

both upland and wetland areas. Phase I data will be used with the mults from Phase II to 

provide an integrated ecological assessment. 

Because there is no standard [protocol] for conducting the habitat and biota survey, the 

ecologist(s) will use the general biological survey methods outlined in Section 8.3 of Ecological 

Assessment of Hazardous Waste Sites: A Field andhboratory Reference (USEPAI600/3-89/013). 
Specific approaches will vary based on habitat type, size, and diversity. Other procedures 

performed during Phase I am described below. 

Phase I will begin with a review of relevant site data, including data from previous 

investigations, topographic maps, aerial photographs, and any other information about the site 

and its history. Many studies have been performed at NAS Pensacola by the USEPA, E&E, and 

. 

others. The Navy is currently performing investigations throughout NAS Pensawla. Where 

possible, data from these investigations will be used to supplement or replace data planned [to 

be collected] as part of each site ecological investigation. mese additional data and other 

relevant idormation will be included as an appendix to each SAP for Sites 40 through 42, 
which will be written after the Phase I portion of the investigation. 

Wld items in brackets h t e  changes 
to the pmious draft of doc\rmenL] 
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8.1.1 Previous Data Review 

At many of the tefiestrrrrl sites and s e v d  of the we!tlands, data from chemical analysis 

have already been collected. During Phase I, this data will be reviewed to determine 

whether there is emugh information about the nature and caeat of contamma tion to 

quantify risk. If there is not enough data, additional sample locations will be proposed for 

Phase IIA to address any data gaps. 

If them is enough data available to perform a risk asmment, WA&H will review the data 
in dation to reference conditions to deLermiae whedwr the constituents detected are site 

specific. If the constituents are determined to be site related, concentrations will be 
compared to ARARs, scremhg values and human heatth risk-based concentrations. 

Literature searches will also be conducted to help determrne e ~ ~ p o s u r e  and effects levels and 

fate and transport of that contamhmt . Speci€ic literature to be reviewed will include 

results from toxicity tests and b-lrdion studies to deLerrmn e which contaminants, 
and associated concentmtions are of concem. 

Modeling may also be p e r f o d  to help quantify the b h v a i l a b i i ,  potential migration, 

and impacts of that constitwnt to the food chain based on the conceptual model. Literature 

scorches will also be performed to establisb b& 'on potential and food chain 
imprrctsofparticularco A its. This infoxmation can also be useful in the selection of 

measurement and endpoints. 

Ifitisdeterrmn ed that there is minimal risk through errposure and effects, or if risk can 
be quantifiied, no further iuvdgation will be musstry. However, if it is not possible to 

adequately quantifyriskandimpactsarewrspectecl, avtherdatamay becollected in Phase 
IIB and possibly Phase III. 
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8.1.2 Conceptual Model Development 

The conceptual model will be based on site-specific information such as known or potential 

contaminants and potential receptors. The conceptual model will outline the primary and 

secondary release and exposure mechanisms BssociLlfed with physical contaminant migration 

and contaminant migration through the food chain. Primary release mechanisms are 

anticipated to occur from contaminant migration through soil, groundwater, and surface 

water. Primary exposure mechanisms are anticipated to be from organisms liviog or 

feeding in contaminated media. Secondary exposure mechLullsms are anticipated to m r  
from bioaccumulation through the food chain in higher order Species. Exposed biota can 

continue and often accelerate the transportation process through the food chain.] 

The above pathway information can be refined into the design of a more accurate sampling 

approach as data becomes available from the current investigations at several of the JR sites. 

The general procedure for accomplishing this objective is outlined in Section 4 of this work plan. 

8.1.3 Measurement and Assessment Endpoint Selection 

Measurement and assessment endpoints, the expressions of actual environmeatal values to be 
measured and protected, must be evaluated. [These endpoints are based on the conceptual 
model and reflect key exposure and effects pathways shown in the conceptual model]. If 

these endpoints are suspected of being impacted, further study and possible remediation may be 
needed. For example, a site within a developed atea surrounded by buildings [may result in 

minimal exposure to any measurement or assessment endpoint.] However, if con- on 
from this site is suspected of having spmd into an ecologically sensitive area, [the likelihood 

of impact to a measurement or rrssessment endpoint would probably be greater. The site 

visit will be an integral part of determining the assessment endpoints.] 

. .  
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8.1.4 Site Visit 

After all relevant data about the site have been miewed, [a site visit will be perfomed.] A 

qualified ecologist who is e x p e r i d  in assessment prwedms and familk with the flon and 
fauna ofthe Pensacoh area will accompany pcrxmnel on the initial visit to NAS Pensacoh. The 
ecologist will identify common plant communities [andl sensitive ~tsou~ces [as well as] assess 

tbe pxubability of threatened or endaagered species within the ana. The mlogist then will 

obsewe how the ecosystem appears to be a&ded by any site-specific * 'onby noting 

any a'nomalous featurn such as smssed or absent vegetation [or any umarpeded fauna], 

unusual odors, colors, or stains. Refkmme areas will also be identified as a basis for comparing 

each site. They will be close to the site, and similar in habitat, topography, geology, and 

hydrology. The reference areas will have no appamt impacts from the site(s) or other sources 
ofcontarmna * tion based on field obsewations and a historical study of the area. Once identified, 

a particular habitat may act as a reference area for several sites. 

8.1.5 Wetland Delineation Procedures 

[This section pertains only to those we4lmds found to be impacted by one of the terrestrial 
sites requiring an RVFS or identifii as a r e € m  wetland.] Before an accurate strategy 

can be devised for sampling a wetland, its boundaries [may] be &heated. An initial study of 

wetland boundaries at NAS Pensacoh was published by Parsons and Ruitt (1991). The scope 

of their investigation, however, did not include sufficient detail required to perform an ecological 

assessment. Wetlands identified by Parsons and Ruitt and those discovered subsequent to their 

investigation will be [more delineded] . Afterthesewetlandtypesandboundaries 
are known, a more accurate sampliag strategy can be devised to assess environmental impact. 
The wetland delineation procedure is included in Section 8.5. 
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8.1.6 Sediment Mapping 

This section pertains to those sites with associated wetlands, Pensacola Bay, and Bayou Grande. 

At these areas, it is important to map the sediment depth and o v d  distribution of grain s h e  

and total organic carbon in the sediments. After [the sediment 19 mappedl, it [may] be possible 

to judge where contaminants and organisms may be concentrated. It [also] will be possible to 
determine the areas with the highest probabilities of con taminant bioaccumulation and overall 

ecological jipact. Because of the presumed homogeneous sediment distribution within the 

wetlands, samples for sediment distribution analysis will be colleded during Phase IIA. 

Because of its wide variability and impact on subsequent sampling locations, sediment 

distribution analysis within the Bay and Bayou will be perfomed during Phase I.] This 
procedure is included in Section 8.6. 

. 

8.1.7 Sampling Strategy 

After site wetland boundaries and sediment distribution have been identified and mapped, it will e 
be possible to accurately establish sampling locations for the entire site, both wetland and 

upland. The actual sampling will be performed in Phase II. However, it is important to plan 

the sampling strategy during Phase I. [At many of the termstrial sites, sampling already has 

been completed during the RI investigations. After reviewing this data during Phase I, 
sampling for the ecological assessment may not be necessary and the investigation can move 

directly into the next phase. These decisions will be made on an individual site basis.] 

The initial sampling locations at each site will focus on areas where contaminants are suspected 

to accumulate, [also called] hot spots. These will be primarily based on surface features, 

drainage patterns or fine-grained sediment distribution where contaminants are most likely to be 
located. If, at a later point in the investigation, it is determined hot spots may exist in other 

areas based on other factors, those areas [also] will be sampled. If the hot spot samples exceed 
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[Feference ~oncentrathn~] and a particular benchmark for either surface water, soil, ,or 
sediment, then those areas may be [subject to additiolrpll s a m p u  during Pbase IIA. [These 

additional sample locations wil l  be biased, surrounding the particular hot spot. The goal 

of focused sampling will be to dmmddze the eaent of contambtbn in the media of 

concern.] 

8.1.8 PhaseIResults 
After Wase I is finished, site history, [the amceptd model, emdpoint selection, previous 

sample results], wetland boundaries, genenil [site andl emlogical d o n s ,  should be known 
in sufficient detail to develop an llccurate Wase II sampling strategy. It is possible at any given 

site [or a portion of Sites 40 through 42,) Phase I will not need to be completed in its entirety. 

If site history and the initial visit do not meal any likelihood of sik-specific ecological effects 
or [significant endpoint exposures, the invedigatbn may be] discontinued. However, at areas 

having possible contamination and ecological resou~ces worthy of protection, Phase 11 will be 

implemented [followingl the Phase I assessmcllt. 

8.2 Phase Il- E d @ d  Sampw 

In order to establish a link between any & s e n d  effezts and possible co- * 'onnotedin 

Phase& PhaseII sampling [may] be q u i d .  PhaseII isdivided into Phasem [,the esposure 

-, and Wase IIB [,the &ects -1. Phase IIA includes sampling for [the 

stressors of conam at NAS pensrrcolzr, or] chemical amsbtwn ts only. frne goal of Phase 

IIA, unique from Phase I, is to c h s d e m e  the extent of amtambation in the media of 

concern.] If the mults of Phase lIA meal no evidence of sitemhted umtamidon above 

[reference concemtratiom] and a givea barchmark, thea tk investigation will end [here]. 

However, if contaminants axe above [derean!e concentrrrtioIls,] the b e n c m ,  and are 

mspeded of causing an ecological impact based on Sedion 8.1.1], then Phase IIB [may] be 
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implemented. Phase IIB [uses] diversity studies and toxicity tests to refme ecological impact 

[assessment through quantifying ecological effects. 

a NAS Pensacoh 

All sampling for Phase IIA will be conducted in accordance with the protocols listed in Section 4 

and Section 7 of this CSAP. [The minimum number of sampling techniques possible will be 

used when sampling any media.] Samples within the wetlands, Pensacola Bay, and Bayou 
Grande shallower than wading depth and a l l  upland samples will be collected using stainless-steel 

hand augers. AU sample locations deeper than wading depth will be taken using Ponar dredges. 

8.2.1 Phase IIA - Chemical Parameters 

Selected soil, sediment, and surface water locations within each site and their reference areas 

[initially] will be sampled for the presence of contaminants according to the site-specific SAP. 
Soil samples will be collected from 0 to 12 inches below [the surface] and sediment samples 

will be collected from 0 to 6 inches below the substrate. These samples [initially] will be 

collected from areas of suspected release and locations idenWied by using information developed 

during Phase I. Once these results are known, contaminant [concentrations] can be compared 

with reference areas and existing benchmarks, [similar to the procedure described in 
Section 8.1.1. This comparison will] help detemine the likelihood of site-specifk ecological 
impact and the need to [further characterize] the ex& of contamhation. Contaminant 

transport and uptake modeling can also be performed to d e t e d e  how that contaminant may 
impact the food chain and help determine strategies for further investigation. 

a 

. 

[Because there are no published ecologically-related benchmarks for soil contaminant levels, 

evaluation of these levels will be done using a more qualitative approach. Specifically, 

Contaminant concentrations in the soil w i ~  be compared to two times reference 

concentrations, for inorganic compounds only, to establish whether that constituent is site 
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related. If the organic or inorganic comtbent is shreJated, general distribution of that 

wnstituent and frequency of deLectian will be evaluated to help deLerrmne whether that 

constituent is widespread or Aocabd. If that oonstitua is cansidered to represent a risk 
based on its frequency, distribution, and toxicnlogical effect, mer study may be 

performed to deterrmne the possible mode of rrdion ofthat amstituent and impacts to 

endpohtspecies. I f i t i s -  that a threat may exist, hrther study may be 

necessmy in the form of an&mmmt trpnsportanduptakemodeling. Toxicitytestsand 

bioaccumulation studies, descrhd m Sections 8 3 3  and 8 3 ,  may also be performed to 

further quantify impact.] 

8 3 3  Phase IIB - Div- Studies 

When necessary, species diversity studies will be performed on macroscopic organisms within 

the [appropriate media] of each site and a cormpowling reference area. muse of seasonal 

variations, quarterly diversity studies wiN be performed in ecrch reference a m .  This will 
ease the burden of seasonally coordinating diversity studies for a particular site with its 
ref'erence area.] 

Benthic macroinvertebratts - often serving as the primary food source for higher trophic level 

species - living in the sediment will be used for testing. [In sites 40 through 421 they are 
abundant, relatively s t a t i q ,  and m e  as continuous monitors of the [site's] ecological health. 

In offshore areas and wetlands with enough standing water to support beathic organisms, 

samples will be taken using a Ponar dredge (see -on 8.7). These samples will pene#rate the 

upper [q inches of the sedimmt. All species will be [counted andl identifed to at least the 

genus level. This pmcedwe is adapted h m  the 1989 version of stmtdard M e t W  for the 

Exmihation of Water und W o s w e r  @. 10-95 tbmugb 10-109). Diversity will not be 
[studied) on organisms within the surface water because of the highly viuiable nature of surface 
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water populations due to precipitation, tides, and other non-site-related influences. Organisms 
in the sediment provide a more accurate representaton of the [site’s] ecologkal health and are 
easier to compare with a reference area. 

In upland areas or wetlands having little to no standing water to support benthic organisms, 
diversity studies will not be perfonned because of the lack of species diversity in the naturally 
sandy soil of the area. [Toxicity tests wil l  be emphasized in amas suspected of having 
naturally low diversity.] 

8.2.3 Phase IIB - Toxicity Tests 

Toxicity tests can help establish a quantitative link between the diversity studies and any 
toxicological effects on organisms. Toxicity tests measure the effect of contaminated media on 

the survival, growth, and/or reproduction of aquatic and terrestrial organisms. These tests 
@ 

provide an integrated index of the bioavailable toxic con taminants at the sites [through 
quantifying exposure and effects]. 

Selected test organisms are chosen based on their wide acceptance in labomay analysis and the 

wealth of information available about their behavior. Organisms were chosen for toxicity testing 

based on their representation of different trophic levels, ease of study, and the available 

information about their behavior patterns. Table 8-1 shows the organisms initially chosen to be 

analyzed in the media of concern. The organisms will be lab-cultured and will be directly 

exposed to the water, sedinient, and soil dwing the tests. [Other organisms may be chosen 

depending on sitespecific conditions.] 
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The use of sediment, soil, or surhcz water in each toxicity test depends on the type of 

con taminants suspected in tbe area sampled and the amount of available surface water. Due to 
the uncertainty of the contaminants at NAS pensacola, samples will be collected from both the 
sediment and the surface water (if available). In areas not having standing water, samples will 

be collected from the soil. All sampling for the toxicity tests will be collected in accordance 
with the protocols listed in section 4 and Section 7 afthis CSAP. 

[Informntion from the toxicity tests am be used to help quantify impact and should be 
viewed in relation to the literature reviewed in ervlier phases. If there are other potential 
&et!& that may nd show themselves during toxicity analpis, further study m a y  required 

in Pbasem. 

Seasonal variations should not af'fect the roreults of taxiCitg tests. Each reference location 

sampled durhg the Phase ILB sampling event will seme as am adequate control for its 
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respective area of concern. If additional toxicity testing is required during Phase III, 
additional reference samples will be collected.] 

8.3 

Phase III of the ecological assessment is needed in case Phases I and II do not yield sufficient 

information. ["he goal of Phase III, different from Phase II,] involves a more refmed 
determination of whether contaminated media are either toxic to organisms or bioaccumulating 

in the food chain. Phase III tests may be performed if further information is needed to gauge 

the [site's] ecological impact. The potential infoxmation gained from these tests must be 

weighed against time and expense. 

Phase III - Assessment of Bioaccumulation 

The test organisms selected for Phase 111 Assessments will vary from site to site, depending on 

the types of organisms living in and around the particular area in question. [Analyses will 
involve bioaccumulation studies or more ref'iied toxicity tests to determine the contaminant 

which may be the cause of ecological impact.] The selected organisms will be identified 

during the habitat and biota survey and diversity studies. Specific procedures for sampling and 

testing individual organisms vary and will [follow] established USEPA and ASTM guidelines. 

Appropriate sampling methods and test organisms will be selected based on the results of the 

previous studies and consultations with the contracted laboratory. 

8.4 Risk Characterization 
After all relevant site data have been assimilated, ecological risk can be characterized. 

Ecological risk assessment has not yet evolved to w h m  standard risk [can be calculated,] as 

in human health risk assessments. Much more professional judgment [is] involved. The 
principal goal of the ecological risk assessment is to determine whether adverse effects are 
occurring or will occur as a result of contamination associated with a site. Important issues to 
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be addFessed include [m exposure, [quantifiii in Phase IIA], in relation to] the 

obsemed or predicted emlogical effeds [in Phases IIB and IIIJ and theii type, extent, and 
severity. [AU impacts should be viewed in dation to the conceptual model and 
measurement and rrssessment endpoiuts.1 

Uncertainties should be summanzed and their cc~logkal significance interpreted. pt is likely 

that results or aspe& of the conceptd model or dpht species will not be certain. 
Sources of this umerbhty should be in detail to emablethe riskmanager to make 

a more informed decision about remedal options.] 

The potential for natural -very [ab] should be addressed to help base decisions for remedial 
action and mitigation. [All decisions conceniiry remedml options sbould be viewed in 

dation to the Pogsible impact caused by xwnediation persus taking no further action.] 

8.5 Wetland Delineation procedures 
In defining a wetland and its boundaries, three criteria must be met: hydrophytic vegetation, 

hydric soil, and wedand hydrology. The following a b b d  method, adapted from the Corps 
of Engineem WefZand Delineation Mmrual(1987) will be followed 'by all field biologists at NAS 
Pensacola. Adequately charactenzln * g the wetlands to develop an accurate sampling approach 

for Phase II will be emphasized over performing a jurisdictional delineation. 

8.5.1 Hydrophytic V&n 
Hydrophytic Vegetation is defined as &Hal Visible plant life growing in water, soil, or on a 

periodically inundated substrate at a duration [that] exerrs a cmtmlling influence on all plant 

species present. During wetland delineation, tbe perrxntage of plant species do minating the 

community, or the percent dominance, will be emphasized over individual species. This is 
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because plants commonly associated with wetlands could be scatted about an upland area. 
Similarly, species mt associated with wetlands could be scattered about wetland areas. 

Hydrophytic vegetation will be assumed in areas where 50 percent or more of the dominant 

species have the wetland indicator status of obligate wetland species (OBL), facultative wetland 

species (FACW), or facultative neutral species PAC). Plants will be idenaed through 

taxonomic references or by qualified biologists familiar with local vegetation. Once the species 
have been determined, their wetland indicator status can be de$ennined by consulting the 

Nmioml List of Plarrr Species thut Occur in Wetlana3: 1988 National Summary (U. S . Department 

of the Interior, 1988). 

Determining percent dominance involves analyzing four strata: trees, saplingdshbs, herbs, and 

woody vines. For the tree strat[um], each species Occurring within a 30-foot radius of a selected 

observation point is noted. A tree is defined as any non-climbing, woody plant with a diameter 

at breast height @BK) of at least 3 inches, regardless of its height. The percent dominance of 

a species is determined by comparing the approximate crown area of each species (with] the 

total crown area of all species. If the tree species making up at least 50 percent or greater of 

the crown area are OBL, FACW, or FAC, then the tree strata will be considered hydrophytic. 

e 

For the saplinglshrub strata, each sapling or shrub within 10 feet of the same selected 

observation point will be identified. A sapling/shrub is any woody plant at least 3.2 feet high 
with a stem diameter less than 3 inches, except for woody vines. Species will be ranked in 
descending order of dominance based on number and heights of all individual species found in 

the sample plot. If the species making at least 50 percent of the total height classes are OBL, 

FACW, or FAC, then the sapling/shrub [stratum] is cmsidered hydrophytic. 
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Herbs are plants less than 3.2 feet high with a DBH less than 3 inches, exclusive of woody 

vines. When evaluating the lmb strata, make a 1.64-foot radius plot from the same observation 
point. Estimate the percent cover for each of the hehceous or woody seedling species having 
foliage within the study area. If the Species making up at least 50-t of the crown area are 

OBL, FACW, or FAC, then the herb strata is consided hydrophytic. 

For the woody Vine [stratum], all woody vines within 10 feet of the same observation point will 

be identified by counting the number of stems of each woody vine at ground level. If the 

species making up at least 50 percent of the total number of stems are either OBL, FACW, or 

FAC, then the woody vine [stratum] is considered hydrophytic. 

All four strata, if present, must be hydrophytic for the a m  to be classified as having 
hydrophytic vegetation. No& the Same species might be considered in different [stratum]. For 

example, a mature oak tree may be considered in the tne [stratum], an oak sapling may be 
consided in the sapling/shrub [stratum], and an oak seedling may be considered in the hert, 
[stratum]. The above procedure is only one of many to cktemme e relative dominance of plant 
species. This procedure may not be necessary in [stratum] whexe one plant clearly dominates 

or when no plants or a limited number of plants in a particular [stratum] are present. 

Professional judgment should be used when determining i b w  to modify this procedure when 

calculating relative dominance. 

8.5.2 HydricSOi 

Hydric soil is saturated, flooded, or ponded long enough during the growing season to yield 

anaerobic conditions in the upper @on favoring the p w t h  of hydrophytic vegetation. Often, 

county soil maps will show predormnan ' t soil types in the area of study, including hydric soil. 
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Hydric soil typically is poorly drained and shows evidence the water table was or is within 18 

inches of the surface at least one week during the growing season. However, hydric soil may 

be drained and not support hydrophytic vegetation. TheIefore, not all anas having hydric soil 
will qual@ as wetlands. The soil be classified as a wetland so3 only when it supports or would 

normally support hydrophytic vegetation and the area has indicators of wedand hydrology. 

Many indicators [are] used to determine the presence of hydric soil, such as physical and 
chemical characteristics, soil staining, and soil colors. Soil color, which is strongly influenced 

by the frequency and duration of mil saturation leading to reducing soil conditions, is often the 

best indicator of hydric soil. Typically, gleyed soil (gray) or soil that has a matrix chroma (an 
index of soil color) of 2 or less is considered to be hydric soil. A Munsell soil color chart will 

be used to determine matrix chroma of suspected hydric soil. The Corps of Engineers W e z M  

Delineution Manual will be used to determine unique conditions pertaining to a particular site 
and exceptions to those and other rules. e 
Much of the soil at NAS Pensacola is sandy. In areas containing predominantly sandy soil, there 

are separate criteria for determining hydric soil. In most of these sandy conditions, soil color 

may not be the best indicator. However, other indicators can be used including high organic 

matter content in the surface, streaking of subsurface layers, and layers of hardened organic 

matter within 12 inches of the surface. 

8.5.3 Wetland Hydrology 

Wetland hydrology encompasses all hydrologic characteristics of areas periodically inundated 

or saturated to the surface at some time of the growing season. Hydrology is the most important 

characteristic in defining a wetland. The presence of water for at least seven days during the 
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growing season typically creates the anaerobic conditiolls giving wetlands their unique 
characteristics. 

Generally, the welldrained sandy soil of the pcnsacola ana has wetland hydrology when the 

watertable is less than 12 inches from the surface for at least I! week during the growing season. 
If wetland hydrology is not present at the time of the i n v m o n ,  various field indicators can 

beUSedtodeterrmne * whether wetland hydrology existed at one time during the growing season. 
Common indieaton itre watermarks on nearby trees and other vegetation, lines of debris 

deposited during high water, sediment deposits, or drainage patterns within a wetland. It is also 

advisable to speak with people familiar with the area or consult topographic or floodplain maps 

to determine how often the area may be inundated. 

8.5.4 Atypical Situations 
Based on aerial photographs of NAS peasacola, much of the base has been m t l y  disturbed 
by human activities. In several locations, vegetation has been recently planted, which presents 
three major problems in delineating wetland boundaries. First, native vegetation has not had 

adequate time to rpestablish itself. Plant species intduced into the area could be wetland 

indicator p i e s  even though the area has not been confirmed as a wetland. Second, these 

m n t l y  planted areas were devoid of vegelation in the past. Sandy soil, common in the 

Pensawla area, may not have organic deposits or horizons indicative of hydric soil. Third, 
sandy soil drains very well, making the identification of wetland hydrology very difficult. 

When human activities have hindered the identification of wetlands, specific guidelines to 

determine their boundaries are listed in the Corps of Enginem Wetla& Delineation Manual. 

The first goal should be to establish exactly what the disturbance was and what effect it had on 
the area, followed by review of aerial phatographs and other sources to deterrmne * whatthearea 
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looked like in the past. It may be necessary to find an undisturbed reference area nearby to aid 

in this determination. Once an idea of past conditions has been determined, it may be possible 

to delineate wetland boundaries based on indicators existing before the alteration. 

8.5.5 Delineation Conclusions 

The abbreviated procedure described above does not have to be followed when delineating the 

entire boundary of a wetland. General trends in anss analyzed can be applied to all areas of 
the wetland. However, areas appearing different or suspect should be analyzed using the method 
outlined in this section. Common trends used in delineating wetland areas includes noting 
general breaks in topography or patterns in vegetation diversity. After determining the areas 

meeting all three criteria for being a wetland, boundaries should be mapped as accurately as 

possible. The size and characteristics of each wetland will guide the sampling strategy for the 

Phase II and Phase III portions of the ecological assessment. All wetlands related to a particular 

site should be delineated and included in the ecological assessment. @ 
8.6 Sediment Mapping 

To adequately characterize the sediment of the Pensacola Bay and Bayou Grande, a procedure 

must be followed for establishing transects and sample locations. The overall goal is to develop 

an accurate sediment map to guide the Phase IIA sampling. If there are important outfalls or 
other locations deserving special consideration, emphasis should be placed on characterizing 

these areas more precisely. 

Sediment shallower than wading depth within Pensacola Bay and Bayou Gmde will be mllected 

using a stainless-steel hand auger. Deeper locations will be samp1;ed using a Ponar dredge. It 

is not likely every sample location along the transect will be sampled. Because the entire goal 

of this part of the investigation is to map sediment distribution, it is not considered cost-effective 
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to aualyze a sediment sampk with no signifhmt change fnnn the previous sample. Analysis 
will be performed for grain size and total organic carbon. professorial judgment should be used 
on a site-specific basis when * g the sampling locations giving the best overall picture 
of the sediment distribution; however specific sampling locations will be presented andor 

discussed in the site-specific SAPS a d  workplans. 

At eveg location along the transcd, depth will be noted using a depth rod. Because of the tidal 

fluctuation of the water bodies, aepth will be m d  relative to a reference location easily 

read at all times. Afterwards, a map will be deweloped showing the approximate distribution 
of depth, sediment size, and total organic carbon thFoughout the body of water. This 
information will be useful in determining hot spots to sample and the possible location of 
sampling zones. 

Pensawla Bay and Bayou Grande Gridding Procedures 

Sediment samples will be collected along p i o u s l y  mapped transects approximately 300 feet 
long. The transects will be located approximately 500 fm apart. Each transect will be sampled 

at distances of 0 feet, 150 feet, and 300 feet from the shore. Some of the transect locations will 
bebiasedatoutfallsorotherlocationSofsurfacecontaminatiOn.~ Alltransectswillbealigned 

using the GPS. 

8.7 Benthic Diversity Collection Fmdures 
Petite Ponar Dredge 
This is an efficient way to collect sediment samples for species diversity analysis and other 

parameten within the wetlands. Tbe dredge typically samples the upper 6 inches of the 

sediment. The following procedures should be used [to collect] biota when using the dredge 
during the Phase II and Phase III poxtiom of the p logical Assessment. 
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Benthic Diversity Sampling Procedure: 
1. 

2. 

3. 

Measure water depth in feet and record relative to tidal information. 

Attach the precleaned petite Ponar to the necessary length of clean sample line. 

Measure and mark the distance to the bottom on the sample line. A secondary mark, one 

meter shallower, will indicate proximity so [the] lowering rate can be reduced, thus 

preventing unnecessary bottom disturbance. 
Open sampler jaws until latched and insert spring pin. At this point, the sampler must 

remain taught against the line or it will be tripped and the jaws will close. 

Tie the free end of the sample line to fmed support to prevent loss of the sampler. 

Begin lowering the sampler until the proximity mark is reached. 
Slow the rate of descent through the last meter until contact is felt. 

Allow the sample line to slack[en] several centimeters to release the closing mechanism. 

In strong currents, more slack may be necessary. 
Slowly raise the dredge clear of the surface, letting the water drain. 
Place the Ponar into a stainless-steel bowl and open, then remove the sample. 

Perform the above until a minimum of three samples are taken within a minimum surface 

area of 225 square centimeters (cm2). 

Rinse the sediments through a No. 30 US. stainless-steel stanchi screen, having 

openings of 0.0232 inches (0.059 cm). If coarser debris remain in the screen, it may be 
necessary to place the contents into a bucket of water and stir. The supernatant is poured 

through the screen. The bottom of the bucket should be inspected for non-floating snails 

4. 

5 .  

6 .  
7. 

8. 

e 9. 

10. 

11.  

12. 

or other organisms. 

Place the collected organisms in a sample container with a solution of formalin. 

Send via overnight delivery to a laboratory for species diversity analysis. 
13. 

14. 
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In areas whee soil samples wili be collezted, a stainless-steel spoon or spatula will be used to 
take samples from the upper foot. 

The samples will be sent to a laboratory for taxonomic identification [and enmeratipn]. 

Samples will be colleded amshnt ly  at tach sample location. Therefore, the results of the 

analysis may be compared by 811 analysis of v8ci(uIce (ANOVA) test to derermine if the 

populations [differ] statisticlllly. Trends in popllation also [my] be llsstsscd n~n-statistically. 
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9.0 AUXILIARY DATA COLLECTION 
9.1 Hydrolab Datasonde 

The Hydrolab Datasonde 3 @S3) Multiparameter Water Quality Dataloggers [may] be deployed 

to measure in-situ water quality and tidal phases m bodies of water on or near the site. The 

multimode device will measure [tempemture,] pH, dissolved oxygen, conductivity, salinity, 

depth, and oxidation/reduction potential (Redox). Refer to Appendix C for Hydrolab operating 

procedures and to the site-specific SAPS for deployment lacalions. 

9.2 Current Meter 
A cumnt meter [may] be deployed with the Hydrolab Datasonde suweyor to aid in physical[ly] 

characteh[i the surface water body. The Niskin Winged Cumnt Meter will be deployed 

with the DS3 appmxhnately 2 feet above the bottom during one of the wettest and [one of the] 

driest months of the year (based on historical climatological data). The meter measunx cumnt 

by measuring the angle of tilt of its own housing when suspeoded fmm a suitable mooring. The 

current meter will be operated, calibrated, and maintained in 8ccOTd8Icc with tbe manufactum’s 
specifications. The operating manual for the Niskin Winged Current Meter is provided rin] 
Appendix D. Alkaline batteries will be used instead of the lithium battery listed in the operating 

manual. 
.. .. 

9.3 Rain Gauge 
Rain gauges [may] be installed near selected sites of intenxt to document midall influence on 
water level. Rain gauges will be [ i l i e d  followingJ the manufactu~&s specifications. 

9.4 Water-Level Indicator 

The static water level in monitoring wells and the depth of watcr at each surfkcc water sampling 

location shall be measured [before colleding samples]. For monitoring wells, an electronic 
water-level indicator will be used. [It multiple water-level indicatow are b e i i  used 
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9.5 cscdri Disk 

M o m  eoUecting surf- water mupks, mmsure] water clarity at each surface water 
sampling location. A sccchi disk atacbcd to tbead ofa gduatcd rope will be lowered into 

tbe water. 
the clisk touches the tulttom) will be recorded mtheappqlmc fieldiogbook. 

Tbe first depth [at rrhich) thedisk is no l o n g e r ~ l c f i o m  the sulfkcc (or when 

9.6 Hydmgdogk Asmment 

The objective of thc hydmgcologic assammt is to better udcmand the hydrogeology 
underlying the site(s). The h y b g a h g i c  assmmcnt win include an ekvafion survey of newly 
installed rnouitming wells; watcr-lcvd mc1601cmcllts in rll onsite monitoring wens and/or 
adjacent surface water bodies; and, as rpgropnrte , pumping tests (single well and rnultiwell) and 

slug tests on newly installed or existhg maiming wells. 

All newly installed axad clcishg mollitoring wells will be ameyed during the cadastral [or 
geodetic] survey. The wells will be deramxl to a [oommon datum for eIe!vation in 
crccordance with NAD ’83 standards]. In ddition, staff gauges will be placed in the 

sumnding surfact water bodies and surveyed relative to tbe same benchmark. 
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Figure 9-1 Measurement of Groundwater Level Form 
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OWNER: 

LOCAnON: 
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DATI: 

IV: 

MlTHCIO OF 
MEAaUWaIINT: 

.,...... .. .. .. ......... ., ...... ..... ,w.. .......... ....., ...... ........ 
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Static water levels will be measwed in all monitoring wells on the site complex. Water levels 

will be used to detennhe groundwater elevations for [delineathgl pndwatcr  flow clhctim 

and [calculating] the hydraulic gradient. As appIlopriate, and especially for low-yield 

wells, slug tests will be conducted. Falling-head and rising-bead slug tesss will be conducted 

using electronic data loggers [followingl the procedwes pcyided below. 

9.6.1 Slug Testing 
Slug testing is a rapid and easy way to estimate the [an aquifer's] hydnwric amductivity and 
transmissivity. An advantage of slug testing over pumping testing in most mnedial 
investigations is [that it produces] little or no m m m h t e d  waterrequiringcontatnm ' entand 

disposal. 

General Procedures for Perf'orming a Slug Test 
1 .  9 Insertadecontaminated pmsure transducer, calibrated to an e l d c  data logger, to 

an appmpriate depth in the well to be tested. 

Add or Temove a known volume to (or fbm) the well or piezometer to create a rapid rise 
(or fall) in water level. In most cases, a stainless-steel cylinder of known volume will 

be used. 
Measure the rate of water-level recovery using the pressme transducet and data logger. 
Graph data, in depth-time pairs, and detenmine hydraulic conductivity and aquifkr 
transmissivity. A commercially available aquif'er aualysis will be used. Specific 

analytical techniques and assumptions made by the hydrogeologist will be provided in the 

site-specific S A P  andor the report. 

2. 

3. 

4. 



During Slug Testing: 

5. Check calibntion of the pmssurc tramher at two dif€umt depths in the well. Check 

depths should be widely sep9nrtad Leave the tmn&ccr at the lower cback point. 

Rapidly insert slug (stainh-stecl cylinder) iato the water. 6. 
7. usingthedatarecorder, leamdfal l inwatcr~Vs.t ime.  ' 
8. Continue mading ckptbtb data antilthe wdl Ins x m k e d  to nearly static water 

level. when wing datareaders, cbcckandr##rdthemdingevery few minutes to 
msw data arc beingproperiy r#xlrdad. . 

After Slug Testing: 

9. Recorrdthetimeoftest~~inthebgboal.  Ifadatarumdcrwithraudomaccess 
or erasable progrrmmrble rrcad only manory (EPROM) was used, 

10. D e c o n ~ a l l c q u i p m c n t ~ t o s a c t i o n 1 1 .  Clcanupthesite,andcloseand 

memory 
record the file name used. 

. .  

lock the well Mom leaving. Take ccmmhmd plastic sbectiq and disposable 
plotective clothing to the desigaeted drum [for dbpod by the Navy]. 

w 



Procedum for Rising-Head Slug Test 
Before Slug Testing: 
1. Lower a decontaminated slug (stainless-steel cylinder) of h w n  volume into tbe well 

until it is fully submerged. Allow the well to IEcquilt.brBtc to Static water level. 

Turn on the data recorder, ifused, orvcrify the static water level has been re-established 

with a water-level meter. 

2. 

During Slug Testing: 
‘0 3. withdraw slug quickly, avoihg surging. 

4. 

5 .  

Using a data logger, record the rise in water level vs. time. 
Continue recording depth-time data until the well bas m v m d  to nearly static water 

level. When using data 1#x)Tdcrs, check and &gs every few minutes to 
ensure data are being properly mmdcd. 

Record time of test completion in the field logbook. If a data raxmkr with RAM or 
EPROM memory was used, mrd the file name used. 

6. 

After Slug Testing: 

7. Decontaminate all equipment. Clean up the site, 8ad close and lock the well befoIe 

leaving. Placeanycon tamhted plastic sheeting and disposable protective clothing in 
a designated drum for disposal by the Navy. 

9-7 



thcSe tests. 

Ifpossible, bath falling- and riJing-hed tests ShrIl beperfarmed. 

9.63 PumpingTests 

SpeciTw: Capacity Tests 
When possible short-term single wellprmpiag tests (qmcifk apcity tests) shall be completed 
i m m e d i a t e l y f o i l o w i n g w e n d c v ~ o r i n ~  witb purging oftbe rnoniming wells. 

Results of specifzc capgcicy fests win be recunkd 011 the rquifer best data form plpvided m 
Figure 9-2 [or in the fseM logbook]. Thepprpose ofspeciik capcity testing is to obtaina first 
estimate of [the aquifer's] hydraulic amk!mty ' *  . @bthis]stnssesrlargcrportianofthe 

aquifer near the well, [specifll capacity t d u g J  is prefenble to slug tests. 

[Before Specific Capacity Testingl 
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Figure 9-2 Aquifer Test Data 
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4. Measure static water level with $11 electnrnc water-level Mator. Record water level 

on the appropriate field form [or in the fidd logbook]. If appropriate, also measure and 
record static water levels in adjacent wcUs. 

fDuring Specific Capacity Testing] 
5. Installadecontaminated pump in the monitoriog well. .Allow water level to re- 

equilibrate. 

Begin pumping at a constant rate. 

Use the electronic water-level indicator to measure changes in water level during 

pumping. Record water levels and time of colledion at the appmprhte intervals on the 
field form [or in the fidd logbook]. 

Continue pumping and recording the pumping water levels until they stabilize or until 
purging is complete. If appropriate, me!asuE and r#.xml water levels in sumunding 
monitoring wells or temporary piezometers installed near the pumping well. 
Record the time of test completion and the final water level on the appropriate field form 
[or in the field logbook]. Turn the pump off. 

6. 
7. 

8. 

9. 

[After Specific Capacity Testing] 

10. Record recovery of water level(@ in the production well and, where appropriate, 
observation wells, using a water-level indicator and stopwafch. 

Plot data on a timddrawdown graph (geaerauy done using commercial software) to 
calculate hydraulic conductivity (K). Alternatively, specific capacity data can be used 

to estimate K using equations provided in I ~ h m a n  (1972). Specific analytical techniques 

and assumptions used by the hydrogeologist will be provided in the sitespecific SAP 
and/or the report. 

Decontaminate all equipment in 8ccord811ct with Section 11 ofthis CSAP. 

11. 

12. 
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eMHyb dkbargeto adequately StNBthCquifer, tbcn .qtlifatcsts will be performed in 
the unconfbd d i  mae for a d 72 boprs (48 bavs of dkharge, 24 hours 
o frecharge ) ,andmthe~amf ioa l .qu i f cr far8  of48 hours (24 hours 
of -e, 24 hours of mcharge). A f b w  mder will be used during the tests to 

determine if the pumping rate nemiins amtant.1 Duriug multiwell tests, water levels will 

be measured simultaneously in dcs@atd adjacmt moaitoring wells. In general, tbe tests will 

. 

be based upon site-spccific objectives (e.g., steady state codiths of boundary ~ t i o n s ) .  

[water ievei] -cry ia pIoduction md moniboriag wells will be mordtond after the pump is 
turned off until the water reunms to [its or ig id  level (lam reddual dmwdom~)]. Drawdown 

and recovery data fFom &pumping test will be plotted to pmducc time vs. drawdown graphs[, 

which] will be used to calcuhte hydraulic amductivity and transrmssr 'vityrrndtodetermzne * t h e  

hydxaulic connccticm between zones. Spccifk analytical techniques and assmpticms used by tbe 
hydmplogist will be piwided m tbe sitaclpacific S A P ,  the qort& and/or appropriate 

deliverable doaunents]. 
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9.7 

This procedure provides guidance for the d g  samples for gamma radiation sourn. 
Equipment Required: 
- 
- 
- 

Radiation screening - Gamma Sources 

h d l u m  model 3 survey meter 
h d l u m  Model 44-2 gamma sciotillation probe; 1" x 1" sodium iodide (NaI) 

Cesium - 137 check source 

Radiation Screeniag Setup: 

1. 

2. 

Check the coaxial cable for Security and damage. Rasure coaxial c~IlIlcctiolls are snug. 
Conduct a battery test by mtating the m- rotary switch to the battery test 
option. Be sure the battery has dlkient charge. If battery repaceSnent is necessary, 
be sure [during] disassembly and reassembly [that] gaskets are clean and properly 
installed [for] weatherproof operation. 

Test survey meter and NaI pmbe mponse by selecting the x10 scale on the multi- 

function switch and holding the window ofthe NaI pmbe against the check source. The 
window is at the end of the cylindrical probe. The meter should read f 15 percent of 
the check source. The current check source is 600 a h o u r .  Any reading between 510 

and 690 a h o u r  is acceptable. Be sure to also note the meter calibmtion. AU survey 
meters and probes will be factory-serviced and calibrated annually. If the survey meter 
is in constant use, the calibration schedule will be revised to [six] months. 

3. 

Background Determination: 

4. Select the xl scale of the multifunction switch. Hold the probe away from all known 
sources and make a measurement at ground guTf8ce and at [l] m e r  above gnwrnd 
surface. Do this by setting the rate switch to "S" for slow xesponse aad pushing the lrtsct 
memory to clear the counting memory. Allow the count to oolltjlllllc for 30 seconds and 
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then document results. Backg.ound DlelIUftll'leDtI sbouId be CODducted offsite and away 

from all sources. 

ScreeaiDI: 
S. ScJeening samples for laboratory IIIIlysis [1IIouId be collected] by holding the probe 

against the container, mwuing the IU1'Ye)' meter, IDd camting the sample for 30 seconds. 

All pRIhour mldings will be documemed on the cIIain-of-custody forms. Be sure to 

document the daily backgrouDd JI"AItting in the air IDd at gmuud surface on the cbain-of

custody fonns. Any sample [lor wbicb] the ft!Iding exceeds twice the background will 

be consideraI DdioIctive IDd otber mangemeatI for shipping IDd analysis must be 

considered. In this case, notify the 1aSk Older maNger IDd the Jabomory immediately 

for further direction. 

(Bald ......... ' ....... + .s 
.. tile lint dnIft III. c .... ] 

• 
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10.0 ANALYSIS 

10.1 F'ieldhrameters 

QA objectives for parameters to be meaSund in the field arc prweated m Table 10-1. Field 
measurements will include pH, tempexatme, specific adwtmly , salinity, gmumiwater level, 
wellhad survey, and organic vapor detection. 

Temperature Water f 1.0% 

Specific Conductivity Water f 10% 

Static Water Level Water f 0.01 ft. 

Salinity Water f 2.0 ppt 

PlDlFlD Air f 1Oppm 

Depth Water 

Level Water 

Redox Water .. 
Dirsolved Oxygen Water 

Wellhead POlnt6 Spatial f 6% 

.. 
0. 

0. 

Vertical f 0.05fmt 

f 0.2.C I so% 
f 1% of full d e  t * 0.06 ft. 

f 1.oppt 

T X 7 - k -  

f 0.03 ft. 

f 20mV 2 
f 0.1 ft. L f 0.01 ft. 

0 p H . T ~ . w d S p a d l i ~ C o n d u P M y :  M.thod. for Chemical Aru)y.h of Water md W m a ,  USEPA- 

0 S d i  Manufrcturar'r SOP for rdinity mamurement. 

6OOl4ff 8020. R d r d  March 1983. 
0 smric Watu Lml: Mmufactumr'r SOP for atmic water kvd nnwwrrmn. 

PIDIFID: 

*SOP'* preciaion vduer of thaoe paramoten - o m  month'a rtr#lity of m w ~ .  
Wdhood pa*ltr: 

. 
0 

Manufacturer'r SOP for operation of Phommc MicroflP, Forrbaro OVA, d HNu. 
0.Pth. Lml. Rodox, Di.#lvd Ox-: Manufactunr'a SOP for ttm H@ro&b Datasoda. 

0 Standard Land Sunqing Methods in .ccordanca with Nationmi Owdotic Sunny. 



._ Calibrating and Stan- Tanperatme plpbes 
1. Initially, calibrate all tbermomctcrs against au theimameter or one traced 

to mational Bureau of Standank 0 1  cutEdon . Glassmercury-filled 
thermometers will not be used. 

2. Test~probesfarcalib~quarterfys#xlrdiogtomanufachllw’sinstnrctionS 

by cbecking the unit [agaimt] an NLSTGertifisd tbmmmem. If values do not fall 
within qecifkd ranges listad m Table 10-1, theprobe will be [tagged out of service 

and serpiced before reuse.] 

Calibrating and Standardhhg p H  Metar, 
1. Check the pH mderbefom each field trip foray  mechanrcal O r c k t r i C d M ~ ,  weak 

batteries, a d  cracked or f M  eabctrodes. 
[ S t r m d a * t h e p H m e t e r ~ r 2 - p o i f l t ~  p u f O m c d  each day in the field 

before use according to the method m the madkhmf’s instNcb ‘onbook. Themeter 
slope shall be checked initiaUy using pH 4,7, md 10- solutions. [Ameter dope 

outside the range of85 to ll5 indicrrkr macT or probe hilure.] Buffer 
solutions at pH 7 a d  4 or7 ud 10 willbe used, dependias on the cxptcdpH value 

of tbe samples to be analyzed. The dbmtion check procws sbould be repegted 

2. 
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between sampling lacations using [one OfJ two huffier solutians. Rscord the calibration 

in the site logbook, and all calibration procuium and calculations OII tbe calibration log 

in Figure 10-1. 

Calibrating and Standardizing for Specific Conductivity e 
1. Refer to the designated cell amstant of sbe conductivity alt in the manufktum’s 

instructionbook. Detmnme ’ 

Use a conductivity calibration solution to check the cell umstant accding to proceduns 
outlined in the instruction book. If the values obtained during the check are within 

specification, the measured e m  will be used to impme the accuracy of sample 

readings using the equation in the instructions. If accuracy is out of specification, the 
cell must be repaired by the mandacttmr or replaced. 

Check each conductivity meter befm each field trip to ensure the pmbe is intact, 
batteries are suffciently charged, and the cell is clean. calibraton procedures entail 

checking the conductivity cell with one potassium chloride standad in the expected range 
of the sample@) to be collected during the sampling day. 

If the conductivity meter used [does] not automatically compensate for temperature, 

manually &brate [it] to [do so]. 
Record the calibration in the site logbook, and all calibration procedures and calculations 
on the calibration log in Figure 10-2. 

the actuat all amstant cgch day before use. 

2. 

3. 

4. 

5 .  

Calibrating and Standardizing m/FlD and OVA] 

1.  Calibrate the PID[/FID/OVA] or equivalent instrument in-house quarterly using the 

calibration kit provided by the manufbctum and following the iasbuctioas in the user’s 
manual. 
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rnorethan[l]minutewithoutthefikmpoaition. 
Clean the instrumm’s exterior qumdy by wiping with a damp cloth, using a 

m i l d d e t e r g e n t W h e n n e a s S a r y .  
Coma all field rcadiags c o k t a l  €br am- backgmd. To make a coficction, 

manually subtract themeaswed backgmd PZD(/FID/OVA] reading from the metered 
response fix an individual sample (i.e., boring badqmce, split-spoon sample). Under 

no circumstances should the meter b e d  basal onambient conditions in the area of 

- 

5. 

concern. 
6. Rechargetheinstnunerrt ’8 bpnery when the low- Mcator appears. The 

instrument sbould be aUowed to discharge until the Micator appears and then it should 

be fully E-, thus i m g  tht -’s time]. consisttnt 

cbargingbefortfulldiacbarge[dimlnisbcs ] operatingtime. Follow charging instructiom 

in the user’s manual for the rppropnrte charge. 

1M 



pH Meter 

Model: 
Serial Number: 

Instrument Checklist: 

Date/Time : 
Checked by: 

Is the instrument clean and in good condition: 
Is the battery charge acceptable: 
Is the LCD display functioning properly: 
Is the pmbe filled with proper solution: 
Are there any visible cracks or problems with the probe: 

Two- or Three-point Calibration 

Buffer 4.0: 
Buffer 7.0: 
Buffer 10.0:' 

Reading Lot# ExpixationDate 

Initial Slope: 

Remarks: 
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Figure 10-2 
Calibration Log - Conductivity Meter 
NAS peasacola - -ah, Floridn 

Conductivity Meter 

Model: 
Serial Number: 

Instrument Checklist: 

e 
Date4Tiime: 
checked by: 

Is the instrument clean and in good condition: 
Is the battery charge acceptable: 
Is the LCD display functioning properly: 
Is the conductivity cell clean: 
Are there any visible cracks or problems with the probe: 

YES NO 

Conductivity Calibration Standards: 

Source: Date of Receipt: Lc% #/Expidon: 

Two-point Calibration 

100 pmhoskm Solution 
NISTLot# 

lo00 pmhoskm Solution . .  

Tempemture: Instrument i n t c d  dbmtion: 

Remarks: 
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F'igure 10-3 
Calibration Log - PID/F'ID/OVA Meter 

NAS P~IISWO~~ - -la, 

PIDIFIDIOVA Meter 

Model: DatelTime: 
Serial Number: Checked by: 

0 

Instrument Checklist: 
YES NO 

Is the instrument clean and in good condition: - - 
Is the battery charge acceptable: - - 
Is the readout display functioning properly: - - 
Are there any visible cracks or problems with the mder: 
Does W lamp window or dust filter need to be cleaned: 

- - 
- - 

I 

PID/FID/OVA Calibration Standards: 

Span Gas Type/Source: Date of Receipt: Lob #/Expiration: 

Remarks: 
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QA Targets for Procision and Accuracy in &e Field 
Precision and accuracy targets for pH, tcmpmtm, and specific amductivity rneasurtmeSIts are 

those specified in Section 6 of the USEPA SOP/QAM and ~ l t  provided in Table 10-1. QA 
targets for other rneamements am based on manuhctum's information PMtaining to the 

precision and accuracy of the associated instnrmentS. 

10.2 Laboratory Analysis 

Parameters and Analytical Methods to Be Use& 

Parameten and analytical methods rn presented in Appendix E. Samples will be analyzed using 
the full CLP TAUTCL analyses. Analyses will be performed in acmrbcc with the applicable 
CLP [Statement] of Work (SOW). me USEPA SOW documemt number for organic 

analysis is (OLM01.8): Statement of Work for O%pnics Analysis, August 1991. The most 
current SOW for inorganic analysis is USEPA document -02.1): Statement of Work 
for Inorganics Analysis, September 1991. Detedion limits will be lowered as needed to 

achieve Florida standards for soil and groundwater.] Additional analytical methods for 
[potentially analyzedl parameters not included in the CLP analysis are provided in the list 

below. 

Additional Methods for Laboratory Analysis: .. 

0 Methodr for Organic c7runical Ana€ysis of Mm'ci@l and Indrrmiczl Wmewaer, 40 
[Code of Federal Regulations] (CFR) Appendix A to Part 136, July 1987. 
Test Metho& for Evlrzruarion of solid Wme ( IY ty s idMca lMethodr ) ,  SW-%46, Third 

Edition, September 1986. 

Methodr for Ckm'cal Analysis of Water and Wafts ,  USEPA-600/4-79420, Revised 
March 1983. 

I 

0 

0 
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Aluminum f 20 I t C R O L C  I 76126 

Antimony f 20 tCRDL 76126 

Arsenic f 20 76126 

Barium f 20 f CROL 7 6  126 

EhyliNrn t 20 t c m  76126 

Cadmium f 20 f CRDL 76126 

Calcium f 20 f CRDL 76126 

Chromium ' f 20 f CRDL 76-126 

cob& f 20 fCRDL 76-126 

* 20 76126 

Iron I 20 fCROL 76126 

b a d  * 20 *cwK 76126 

Magnosium f 20 t c m  76126 

Manganese I f 20 I fcRoL I 76126 

M W W  f 20 t c m i  7 6  126 

N k k d  f 20 t a m  76126 

Potassium f 20 fcRoL 7 6  126 

Sohnium f 20 tam. 76126 
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i.0 

Sodium i 20 f CRDL 76126 

Thallium * 20 f CRDL 7B126 

Tin f 20 f CRDL. 7 6  126 

Nota: 
W Q C  Requirement8 excorptod from CLP SOW ILMO 1 .O 
e MediumlHigh Samplor = compound or mota1 prorent r t  6 timu (or mom) the contract roquirod 

detection limit (CRDU' 
b Low Samples = compound or motal pnront at ku than 6 timor th. CRDL 
C - Contract Required Detection Limit 
I%RPD - R d d v e  Poraent DHtuumal 

- 
- 

VOA M8& Spkw 

1,l-Dichloroethene 22 59-1 72 14 61-145 

Trichloroethsns 24 02-137 14 71-120 
L 

Chlorobenzene 21 60-133 ia  7S-lSO 

Toluene 21 59-1 39 13 76-125 

Benzene 21 08-1 42 11 78-127 

* 
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Phenol as 2690 42 112-1 101 

2-Chlorophond bo 25102  40 27-1 23 

4-chloro-3-M.chylphnd 33 26-1- 42 23-97 

bo 11-1 14 60 10-80 

I I I I 

BNA P-T.rph.nycdw - 118-1m - 133-1411 

[lo-1101 *noM, - (u-lltl - 
2-Ruorophonol - r26-1211 - I21 -1 101 

2 , 4 , 6 - 1 r i b r ~ h . n d  - IlS-122l - 110-1231 
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Not..: 
QAlQC Requirements for CLP analyrer excerpted from CLP sow 3190 ( o w 1  .o-ow1.7); 
Other QAlOC requirements were derived from the mdyaical mothod rOfmnC08 (USEPA. SW-846). 

. VOA = Volatile Or~anics 
EN = BaselNeutral Extractable 
A = Acid Extractable 
+ = Advisory Limits 
- = Not Applicable 
[%UP0 = Wtkn P u a n t  Ditfumcol 
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11.0 DECONTAMINATION 
Decontamination will be performed in accordance'with Appendix B, Section B-8 ofthe USEPA . 
SOP/QAM for sampling equipment and in accmhcc with Appendix B, Section E-9 of the 

USEPA SOP/QAM for driuing equipment, with the following c!xcc#cms. "he detMgent for use 
on this project will be Liquinox' -use it] amtahs powerful cbielating agents to bind and 
remove trace metals from sampling equipment. When available, hot water will be used for field 

decontamination. A stainless-steel bowl, sink, or glass bowl will coabrin the clean water wash 

solution. PVC well construction materials will not be solvent-rinsed or washed with hot water. 
Field reagent grade water will meet the specifications of ASTM Type IU water (D 1193-77 re- 
approved 1983, federal test method number: 7916), prwiding deionized, flltmed, and organic- 
free water for field use. The steam cleaner and/or high-pressure bot water washer will be 

capable of generating adequate pressure and producing hot water and/or steam. 

11.1 Decontamination Area Setup 
[Decontamination generally wil l  occur in a clean indoor location. Howewer, field 

decontamination also will be necessary. Field] cleaning and decontamrnatl 'onwilloccurata 

designated a m  generally onsite but downgradient and downwind of the clean equipment stow 
area. Thedecon tamination area will be lined with heavy-duty plastic sheeting and will be 

designed to promote surface runoff into a catch basin or pit. If a' pit cannot be excavated, a 
catch basin will be ConstNcted of wood and lined with plastic to contain tbe waste/- water 
until it can be containerized into 55-gallon drums. Isopropyl alcohol waste will be collected 
separately and containerized in its designated dnun. All equipment wiU be [clermed] 011 saw 

horses or auger racks above the plastic sheeting. [After d r i l h g  is complefed and ail 
wastdrinse water is removed,] from the pit, [it] shall be baclrfiued witb clurn material. The 

Navy is responsible for [disposing] of all d e m m m ~ ~  - 'ODwBstCs. 

11-1 



it is brought to tbe site. 
1. Decontaminate with bigb-pmsme steam. 

2. If necessary, scrub with a iabaratory-gr9de cktqcnt and clean water wash solution. 
3. RinseWithCleanWateras~. 

11.4 Sampling Equipmest 

sampling cquipmakt inciudes-any downhole aqpipneat (e.g., augers, drill pipe, split barrel 

sampling utensils (e.g., s t a i d e s 4  spoons, llhkk5-W spatulas, stainless-steel bowls, ctc.) 

not dedicated to the sample l0C;rtion. D U o w ]  downhole equipment or [equipment witb boles 

P-MY 

samplers, Teflcm-coatcd atninkec-steel kaders, stahks-stecl liners, bailers, e&.) and any 

water or drilling fluids will be cleaned on the inside and outside. . .  
t& equpnnent. . .  1. 

2. 

Don protective gloves [becore] dscoatrrmnatrag 

Wash and scrub witb a l abon to ry -~  detergent and clean water wash solution 
ordccontarmnatc * withhigh-pxessm~. 

3. Rinse with clean water. 

4. Rinse with ASTM 'I)rpc III water. 
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5. 

'6. 

7. 

Rinse twice witb pesticide-gde isopmpyl alcohol. 
Rinse with ASTM Type IJI water. 

Air dry. If adverse weather pmhibMsJ air drying, repeat the isopropyl alcohol Mse 
twice and final ASTM Type III water b e .  
Wrap in aluminum foil for storage if the sampling equipment is to be stcml or 

Augers and d d  rods will be c o v e  in clean plastic a€kr decontamination. 

8. 

transported. 

9. 

Cpump Decontamination 

Decontaminating a pump is diffemnt than for most sampling equipment. Both the exterior 
and the interior of the pump require deco- 'on, as outlined below: 

1. 
2. 

Don protective gloves before decontaminating the equipment. 

Immerse pump head in a detergent solution (appmxhateIy 1 percent fiquinox 

solution) with the effluent hose pmpared to dischrvge into a liquid IDW drum. A 
stainless-steel bucket or closed bin& pipe can be used to contain the pump head and 

pump solutions. All pump effluent will be containerid IDW. 
Using a brush, scrub the pump and hose eJpteFiior with the detergent solution. Rinse 
the exterior of the hose with a clean water rime solution followed by an ASTM Type 

III water rinse. Recoil the hose onto the spool. 

Pump ASTM Type III water through the hose to purge the clean water rinse 

solution. Purge additional ASTM Type III water through the hose with the pump 

in reverse. 

Rinse the outside of the pump bousing and hose witb deionized water. 

Wrap the pump in plastic sheeting for transport to the field or for storage to prevent 
cxws-cQntamula tion. 

a 

3. 

4. 

5. 

6. 
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12.0 MANAGINGSAMPLES 
Samples will be managed in accordance with S d o n  4.2 of the USEPA SOPIQAM. Refer to 

the procedures listed below [for] -g, pIescrving, and paclraging samples. 

[Appendix E provides detailed Wormation on ample containt?r size, type, and preservation 

requirements.] Ship all samples to the seleded laboratory via overnight delivery the [same] 

day [they] am collected. Do not store ovdght unless afiangements have been made with the 
laboratory. If samples are s t o d  ovenlight, record storage cmmlncr tapratureinthefield 

logbook. 

12.1 
m e ]  appmpriak number of sample Containers, prcsuvat.ivcs, and trip blank samples will be 
obtained from a CLP-approved laboratory. Stainless-steel sampling sleeves to be used for soil 
sample collection will be obtained from the manufactum and in the field before 

use. [Sample collection for heteFotrophic plate count z u c t e d  witb sterile 

containers and scoops provided by the laboratory.] AU of the glass mntainers must have 

Teflon-lined caps. 

Sample Containem, Preservatives, Holding Times 

'a 
. .  

12.2 Sample Preservation 
Samples will be cbemically pmemed in accordance with the guidelines presented in Section 

4.2.7 of the USEPA SOPIQAM. All samples reqUiriag chemical p m e n m  'on [either] shall be 
preserved immediately upon collection in the field [or pmpmierved before sample collection]. 

(0 

[Samples Not Requiring Preservation:] 

In accordance with the USEPA SOP/QAM, the following samples will not be pl.eserved: 
0 [Tbosel collected within a hazardous waste site thought to be amtmhtd  with toxic 

materials [as well as] source samples collected from barrels, dmms, closed containers, 
spillage, or other source areas. 
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a Samples witb extremely high or low pH [or thoa) gawsrttag - dangennrsgasesifthey 
were [to be] prcsemd. 

Tbe followiog prodlms will be fonowd whm pmcmiog lmmpb: 
1. ~willbetakentoensuresamplesmwtoverpr#ervad. ~ ~ e d s a m p l e s m a y  

becons ide f fd~gOodSpadWi l l~sh ipnrent~accordanceWi thp l rocedureS  

described in the ammt D a q p m s  ooods RcgUhhs  ahtandonal Air Transport 

AssocMon]). As a gamai de, fam b p s  uf acid Win pneserve a &d VOA [vrm] 

and 40 drops of acid willplleserve a 1-liter bottle. 

When testing sample pH, use a disposrblepipeaeto obtain a sample t o p k  on the 

paper. Do not inscat t h e p H v  into the sample bottle because the pH paper may 
contain traces of arsenic. 

If the free chloriae test was positive @e., blue color change 011 tbe KJ paper), preserve 
the cyanide sample using the following pxwccdum: 
- Addafcwcrystalsofasambicacid. Mixtbmugbly. 
- 

2. 

3. 

Retest the sample for free chlarine. If the test is positive, continue adding 

ascorbic acid until [the rcdt is] negative. 

When the free Cbloriae test is negative, dd a srmll amount of ascorbic acid L 

crystals. 
Add sodium hydmxide (NaOH) to the cyanide sample until the pH is >12. 

custody form. 

- 
- PrOperiY . mthe slmpde labeludthechain-of- 

12-2 



F h o l ~ ~ w s A p  
NAS P d  
Rcviria, No. 2 

July 1991 

If the sulfide test was positive (Le., bluish-black color change on the lead acetate paper), 
pmserve the cyani& sample fouowiog the pmccdum listed below: 

4. 

Add a small amount of lead carhate to tb sample. Mix thomughly. 
Continue the procedure until a pnecipitate is fonaed. 
Filter the sample Using a 0.45-miCnm flter. 
Add NaOH to the filtered sample until the pH is > 12. 
properly document the sample preservation on the sample label and the chain-of- 

- 
- 
- 
- 

custody form. 

12.3 hckagii Samples for Shipment 
Pack all samples for shipment in accordance with Appendix C Section C.3 of the USEPA 
SOP/QAM to avoid breakage and prevent cross- on. . .  

Sample Packaging Procedures 
1. Select a cooler in good repair. Seal the drain plug 011 the inside and outside of the cooler 

with tape to pmvent leakage. 
Line the cooler with a large plastic bag. 2. 

While Packaging Samples 
1. Place one sample container in each mealable plastic bag. Three VOC vials may be 

bagged together. 

2. To prevent breakage, either: 
- Wrap samples in bubble wrap packing mated. Seal bubble wraj) around the 

cafe when packing the coolers so amtamus ' cbnotdiredlytouch; 
OR 

containers witb tape. Bubble wrap is not required forplastic contakn, buttake 
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- Place 2 to 4 iacbes of inut packing mrtabl OQ bottom of the cook. Place the 

bagged- inside the wok 80 tb bottles do W toucb k c h  other.. 

completely M any - rpece with - packhg matcrirl such as 
vermiculiteoratllulascin?9lhtim. 

3. 

4. 

5. 

6. 

Include a tuqmatm blauk or tanpmtm #rip in ach gmplc oook. 
Fastca thetopoftbecooler's kgcphstk bag withcape. 

Place a c h a i n - o f e y  I#xnd dedbing the amteats of& cook in aplastic bag 

and scal it inside each cooler. 
seal cooler with tapeandarstody s a l s  80 itlrnrratbeapenadwidKlutbnegkingtbcm. 

Place Qublabagged ice inside c c m i e J . d o ~  tb samples to 4OC. 

7. 

I d d i n g  the Package 
1. C M y  print the words "This End Vp" or "This Side Up" on top of the outer mkr. 

Mark cooler with tbe rddresses ofbotb shipper a d  receiver. 

If more than one cook is to be shipped, mark withthe q t m t h d  cook number and the 

total number of cooicss (e.g., 1 of 3, 2 of 3, and 3 of 3). 

Place upward pointins lvzows on sides of the package. 

2. 

3. 

12.4 Sample Lpbeiing 
Refer to Section 3 of the USEPA SOP/QAM for gamal instructronS * on labeiing samples. 

Record the sample number as insbucted below 011 the chria-ofcustody form and in the field 

logbook. 
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€nsahIAkn a Ho8h.ll 

1901) 383-9116 

Site: NAS Penracola 
Sample Number: 

Preservative: 4% 

Date: 
Time: 

Sampler: 

Analyeis: 

misting] Sample Number: [The following sample-numbering system is to be used at all 

sites where the investigations was started or computed before the CSAP became final.] 

Assign the sample identification number [not to exceed eight digits,] following the guidelines 

. presented in Figure 12-1. 

Site ID Number: The first two digits of the site ID represent the sample identification 

corresponding to the site number of the facility at NAS Pensawla. Refer to Plates [l and 21 

for the site names and numbers. 

The Sample Matrix is represented by the third digit. 

Common Sample Matrices: 
G - groundwater 

S - soil (surface soil and soil brings) 

M - sediment (settled fluid-borne solid) 
W - surface water 

A - a 3  

Other matrix codes may be used but will be limited to one digit to allow for other information. 

12-5 
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Mahir SedzZID: The matrix serial ID will be the next two digits and will be the sample 

collection ID number, e.g., for a soil sample collected at boring E12 at Site 33 the identifhtion 

would be "33812." Another example: a groundwater sample collected at monitoring well 

location 22 at Site 07 would be "07622." A third example: if a groundwater sample were 

collected from an existing monitoring well GM-77 at Site 33, the sample ideatifidon number 
would be "33GGM77." 

Sampk-SpeCiFc Ak@&dwn ' Numbct: The next three digits represent a sample-specific 
identification number, [to] be the deepest sample depth founded to the nearest foot. For 

example, a soil sample collected from the 18- to 20-foot depth at soil boring B-4 at Site 33 
would be "33804020." A second example: if a surface soil sample were collected from the 0 
to 0.5-foot deptb at sample location 40 at Site 10, the identifxation would be "lOS4001." A 

sediment sample from the 1.5- to 2-foot depth at location 6 at Site 12 would be "12M06002." 

These three digits also designate quality a~~ur~ulce samples, with one digit designating the type 
of quality assurance sample or material blank. Common designations are listed below. 

Quality Assurance Sample Designations: 
T - tripblank c - co-loc8tedsamples L - Nter 

E - equipmentrinsateblankx - matrkspikesamples N - bentonite 

D - duplicate samples K - matrixspikeduplicates&nples 0 - grout 

I - DIsystemblank P - potablewater R - drillingmud 

F - f i l t e r e d  samples 

S e M  Numbem: The last two digits axe serial numbers [dWexmtiatingJ between [QA] samples. 

If the first potable water field blank and deionized @I) water field blank are collected while 

surface water sampling at Site 06, the blanlrs will be "o6WPO1" and "06WIO1," respectively. 

If additional potable water and deionized water field blanks a~ collected while 
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SITE ID 
(2 DIGITS) 

Figure 12-1 
Sample-Numbering System - Soil Borings 

- 
Site # 36 

- 

MATRIX ID SurfscdSub Soils "S" 
11 DIGIT) Sediment "M" 
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One B&ing/Statim 
t 77 boil) 

t 12 (rll&nmt) 

W d  items in brackets denote changem 
to tbe fint draft of lhlament.1 

Muhiplo BoringrlSCakn 
t l I E ,  16W, 16C 
(Em& West, Canter1 

Bottom Depth do Nearest Foot I 
6"- 3687701 

2'- 3657702 

40'- 3637740 

Bottom Depth to Nearest Foot I 
6" - 36SlbEOl 

12' - 36SlSW12 

13.6' - 36SlIC14 
- 
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SITE ID 
(2 DIGITS) 

Figure 1 2- 1 (Continued) 
Sample-Numbering System - Groundwater Samples 

Slto136 

MATRIX ID 
(1 DIGIT) 
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Figure 12-1 (Continued) 
Sample-Numbering System - QA/QC Samples 

Ut. 8 30 
[or CTO 8 for M 

blank1 

&qloM.trlrID 
"0" "M" '6' 
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at Site 06, they would be numtmed COllStCUtlV cly. Trip blanks will be [numbered 
. consecutively.] 

mew Sample Numbec For sites whem the investigation has not been started More the 

finalization of the CSAP, the following sample- system 'will be used. Assign the 

sample idenMiaation number according to the foilowing format and guidelines: 

Fonnat: 

x x x x /  - 

Field Samples: 

1 2 3  L 

- 4 

X X X X / 1 2 3 4 5 6 7 8 9 0  

"his is a prefii that correla~ rrll samples within a specific project. 
The pd ix  is not part of the actual sample identifbtion. All samples 
collected as part of the NAS Peamumla inve&igation will use the prefix 
"NASP". 

The fust three digits are for the site where the sample was collected: 
sites, SWMUs, plumes, buildings, background, etc. 

This digit will represent the matrix ofthe sample. In order to keep the 
data consistent and f m t e  data management, the following master 
list of abbreviations for cornmoll matrices will be used when 
applicable: 

S - soil (surface, brings, and trenches) 
C - soil duplicate sample 
M - sediment (settled, fluid-borne solid) 
N - m  duplicate 
G - groundwater 
H - groundwater duplicate sample 
W - surface water 
R - surface water duplicate sample 
U - sludge 
Y - sludge duplicate 
A-& 
2 - liquid waste 
V - solid waste 
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9 0  

Qc samples: 

5 6 7 8  - Thcae four digits amelate the QC sample witb the f d d  srrmples 
asmdabdwithit. Asimpleuaytorrmarplidrthisistousethe 
sampling hation, f o r c r r p m p l e t b e ~  or well number, of. sample 
collected on the same day as the QC lLpmde This also wiIl aid in 
keeping the QC srmp3ss blind to the hboratory. 
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9 0  - "he finnl two digits are the serial number for the QC samples. For 
example, the f b t  riasate blank collected at a particular site will have 
the serial number "01," the seamd rinsate wil l  be "02," etc. 

Sample Numbering Guidelines: 

This samplemumbering system uses 10 digits for each sample number. All 10 digits 
must be used. A master list of sample matrix and .QC sample abbreviations is 
supplied above. Any abbreviations may be used for job site and sample locations, 
but they must fit into the sample number format. All spaces in the sample number 

format must be ffled and no extra characters included. If all of the spaces are not 
necessary for a sample identification, zeroes will be used as spacc+fders. 
Even though the format for sample numbem is stan-, the system still 
requires planning on the part of the pmjed or site manager to ensure that every 

sample has a miqw number. For example, if multiple sampling events will take 

place at the same site, this information should be incorpoiated into the site or 
sample location abbreviations for samples collected there. 

Define site and sampling location abbFeviations as much as possible before starting 

the sampling event. When necessq, consult the well inventory and sample logbook 

before assigning new sample numbers. "his will reduce the possibility of duplicahg 

abbreviations as sample numbers. 

The letters I and 0 and the numbers 1 and 0 are not used as the m W Q C  digit 
because they are easily confused on Ciurins-of-arstody and sample labels. 

The master abbreviation lists cover only routinely collected QC samples. Some sites 
may necessitate collecting uncommon sample mafrices &e., animal or plant tissue 

samples, wipe sampling, building matdals,ek.). These situations will require using 

a customized matrix and QC sample abbreviation list. When custom codes are 
necessary, all matrix codes will be defined and documented in the sample logbook 

I 



Completing the Form and Comeding Ermm 
All informaton c~tccpt date, time, and sampkcollcctor’s signarm will be preprinted on the 

labels. Record the mnahing Mormation on the label m noa-erasable, wateqmf, black ink. 

C o r n  e m  on the sample label by maxking through with a single line. Initial the m r  and 

[then] record the c o r n  M d m .  

12.5 SampleCUStody 

custody. Ex@ons are OutIhed below. 
Refer to S ~ O U  3.3 ofthe USEPA SOP/QAM for gamal instnrctionS OII maintaining Chain-of- 

Maintaining Ffeld Custody 

1. After collecting samples, label and d with a custody seal (see FigWre 12-2). 

2. A f f i x t h e s e s l l s o ~ ~ c a n a o c b e a p e a e d w i t b o u t ~ [ t t ] .  
3. The sampler collector must sign and date the seal. 
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Chain-of-Custody Record 
The chain-of-custody foxm will be used to mmrd'custody of the samples. An example of the 

chain-of-custody form is provided in Figure 12-3. The following iaformatioa will be ncorded 

in the appropriate spaces on the form. 

&fornration about EnS&e//Allen 6 Hosliall. 
e 

e Project Manager's Name 

e Signature of Sampler(s) 

Client name @/A&") and address of WA&H 

Project Name/Number @AS pensacola/[Contrrrd Task Order] [O] Number) 

Infomation about the Sample: 

e 

e Type of sample 
e 

e Presemation temperature and chemical 
e Number of sample conminerdsamples 
e 

Field sample identifkation (as described in previous Section) 

Date and time of collection (24-hour clock) 

Type and size of sample containers 

Type of laboratory analysis required 

Comments such as "strong odor" and radiation mdings above backgmund go in the 
remarks section 

Information about Tmfler,  Shipment, andDisposok 
e When sample custody is transfennd, document it in the appropriate section of the form. 

The person relinquishing custody must print his or her name, company name, I#W)LI for 
the transfer, date, time and signatuxe on the form. 
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Refer to Section 3.3.5 of the USEPA SOP/QAM for gaxzal instnrcb 'onsontransf~gcustody 

and shipment of samples. Specifics axe listed below. 

Transferring Custody 

1. Recordtheair-biUnumbcrintheagqmpm& . ~ o n t b c c b a i u - o f - c u s t o d y ~ d a n d  

in the field notebook. Seal the chaia-ofcustody form m aplastic bag and place it inside 

the shipping cooler be€" closing. 
Secure shippins c o o h  with tape apdpiacea custody stal on each side of outside of 2. 

cooler to prevent opening witbootbrerlciag the seal. 
ship samples overnight to the mlec&d analytical kboratory. 3. 

4. When reliaquishiug custody to a shipper, advisethe kborptory ofany time 
on analysis. Notify the Jabom&q IS early in the week as possible regarding samples 
intended for satwday delivery. 
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1. 

2. 

3. 

4. 

C 

Laboratory Sample Receipt procedu~es 

A sample custodian accepts custody of the shipped samples from the d e r  and enters 

data about the package into areceipt log, ihcluding the status of the custody seals on tbe 
coolers. 
The labomtory sample custodian logs in the sample and opesrs the shipping coolers, 

checks the contents, and verifies that the i n f o d o n  011 the c h a i n d d y  agnes with 

samples received. 
The custodian records information such as shipment, pickup, and courier on the 
"Remarks" section of the chain-of-custody xecmd. The custdau also documents 
temperature of the cooler by checking the tcmperatuxe blank or strip, as well as the 
general condition of sample containers. 
The analyst verifies sample pmervaiion befoxe extracton, digestion, or analysis and 
records pH. 
If samples aa improperly presewed, the laboratory QA coordinator documents this fact, 
along with the sample identification and other pertinent information, and n&ies the task 
order manager and site manager. AU other QNQC discrepancies am [handled 

similarly] and must be documented as out-of-conml events with the corrective action 
taken. 
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13.0 INVESTIGATION-DERIVED WASTE 

'All [n>wl solids and liquids are to be handled in a manner ccmsbnt with all applicable local, 
in a WS. state, and federal waste disposal guidelines. This waste will bc con- 

Department of Transportation] @oT)-approved dnrm CrLpe a,' 6C, 63,17C, or 17"). The 
disposal method will be selected by the Navy based on [waste] classification, [whicb will be 

determined by TCLP analysis.] The waste [then] will be disposed of by the Navy in 
accordance with applicable guidelines for the waste category. All drwns will be labeled with 

the site number, date of collection, and waste category. m u m  for handling IDW are 

discussed in detail in a separate IDW plan (E/A&H in pnss),] 

. .  

l3.1 Soil Waste 

Soil is considered unclassified waste until analytical data are received. Invcstigatim-de&ed soil 
will be drummed, labeled, and transported to a waste storage facility by the Navy. When 

'-0 analytical results are Ileceivd, the soil will disposed ofproperiy. M y  quantities of 
soil will be drummed ([less than] 10 cubic yards). Alternative means of disposing of larger 
quantities will be addnessed [by individual sites]. 

13.2 Water Waste 

AU investigationderived water (e.g., decon tambation, mmaring welldevelopment, and samp le 

purging) will be drummed and labeled as described in the paragnph above. [The drums may 
be transported] to the Industrial Wastewater Tmtment Plant (WTP) [or to an offsite f-] 
for disposal. 
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Used personal protbdive a@pmcnt 0 will be pLcad in 55-gaIlon, drums 
for disposal by the Navy. Navy persoanel will traasport the drums to a waste storage facility 

until the [eontents] can be disposad a f p m p d y .  

13.5 Disposrrblesam~Equipmcnt 

Au aisposable sampling equipment (e.g., plastic f4kting, mpe, etc.) will be placed into 55- 

gallon, DOT-appmvcd dnuns for dispod by the Navy. Dnnns will be labeled by site number, 
dateofcolldcm, and wastccategory. Dmms Wiubetnnqmtd byNavypersonnc1 toa waste 

storage facility until the [contents] c811 be disposed OfpKprly. 
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14.0 DATA MANAGEMENT 
This section describes themethods to beused throughout tbprOject to document field work and , 

manage [collectedJ data. 

14.1 Field Documentation 
The field project manager will be thoroughly famrlin+ with qpmpmte documentation 
procsdures. He or she will perform or diFectly o v ~  completion of the documents 
accompanying this investigation. Documentation tasks will be performed on a sample-by-sample 

or item-by-item bask throughout the day. Sample container labels and chain-of-custody forms 
will be prepared as completely as possible in advance. 

General Field Documentation Procedures 
e 

e 

e 

Complete all documentation in waterproof black ink. 
Mark through corrections with a single line, then date and initial the correction. 
Do not destroy or discard serialized documents, even if they axe illegible or inaccumte. 
Maintain voided entxies within project Nes. 

;e 

Field documentation consists of a master site logbook, one or molt sitc-spccific field logbooks, 

field forms, photographs, sample labels, and chain-of-custody r#xltrls. This allows detailed data 

to be recorded in various field logbooks and[/or] forms [and ~l .e ferPnced1 in the site 
logbook. 

Logbooks: Master site and field logbooks provide a daily handwrittCn nwrd of all field 

activities at an investigation site. All logbooks must be m y  bound and have hard 
covers. Field logbooks must be wateqmof. The master site logbook is a master recod of all 

site activities, and entries usually [are] made at the end of each work day. Field logbooks are 
detailed daily records kept in mal time. A field logbook will be assigned to each site at NAS 
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The field project manager completes tbe ma8ter site logbook and signs and date[s] the end of 
each page. pasts should not be m n d  [adJ all putirgy used parges shuuld be lined through 

to prevent -1 data entry. Thc hnt ofthemaster site logbook [should include] tbe project 

name and number, name of su-, 8crvicc c k t ,  amtract number, and dates of use. 

MiuterSite LogbooA contsnts,. 
0 List of all field logbooks and brief outline oftkir rrbquired CoIlttnts. 

Daily tanpcratu~e, weather CO11CfitiOlW, and mma and titles of personnel present. 
Levels of perso~el  ptecti011 and changes, if rapid. 

Name, title, Organization, and purpose of my site Visitors. 

Brief outline of site activities ad dacnccs to tbe rrppropnatc . logbook. 

0 

0 

0 

0 

0 specific cmmments onsnyproblems mcouIltcrcd, their resolution, and any impact on the 

Any changes and sqpxting m t i d .  

field invtstigatiOn. 
0 

0 Brief F#xlrd of all tdqhone calls and how they a&cced the invcaigati011. 
Instnuneat calibration, ! s p a d l y  mme(8) ofperaormel who- dailycdibIatiO11. 
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assigned. Entries in the field logbook must be made using a 24-hour clock and Signed by the 
responsible person at the bottom of each page. unused pages or [urmsedl portiOnS of pages 

must be liaed out to pment entry of additional informaton. Copies of field logbooks will be 
made [regularly for] backup. 

ReU Logbook contents.. 
e Date and time task started and W, weather amditions, and @e names, titles, and 

organizations of personnel performing the tasks. 

0 Description of level of and any changes. 
e 

0 

0 

e 

Description of site activities in specific ddail or [forms used]. 
Description of field tests perfmed and [their] rtsulfs. 

Detailed description of samples collected, and any [Qq samples collected. 

List of the time, equipment type, and pnxxdures followed for decontamination. 

Record of instrument calibration and any failwes with a brief description of repairs 
andor replacements. 

Sumpkk Logbook A sample logbook will compile a Ttcoid of samples collected and shipped 

(including QNQC samples), analyses quested, the airbill number of the shipment, and any 
pertinent infomation concerning sample status. 

Field Data Record Forms: Foms [to] be used dwing this investigatiOa include subsurface 
boring logs, monitoring well constnrction dhgmms, monitoring well development forms, sample 

records, and additional data as appropriate. Do not leave blank spaces on completed forms. 
If information on a form does not apply, mark the space "N/A." Complete all forms in the field 

as the task is performed. Copy forms regularly for backup. Field farms to be wcd during this 
investigation are discussed below. 
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~ - C u s t o d y R s o o r d s :  T h e c h h d " y ~ w i l l a m t a i n a a t m m a r y o f t h e  
contents of the shipment, dates, times, smq& numbers, number and volume of sample 

containen; [its purpase Is to] doauneot thetrrnsfer ofmmpk custody. See Section 12.6 of this 
CSAP for instructions on cbain-ofcwtody [transfer]. 

Subsurface Boring Lags: Soil boring logs will benuinhinnl by a Qualified WA&H geologist. 
Lithology will be described from llpsit- samples and auger cuttings using the USCS. 

include materials e!wnmmd, depth to water, obvious - * ,andanyothcracces~ 

Subsurface boring logs will be completed as the boring is advanced. Items to be Tecorded 

information. 

Monitoring well conmuch 'nDiryrcmrs: Amollitoriagweilconstructiondiagramwill 
nunmark the monitoring well COI~SCNC~O~~ . D a t a ~ b e ~ ~ i n c l u d e l o c a t i o n , d a t e  

drilled, drilling method, wGU depth, screen lacation, and gcncd amsmctm * [detrrils]. A 

general log will also be xeconkd in the field Aogbook as a cmss-&crence. Monitoring well 

schematics arc f d  in sccticm 5 ofthis CSAP. 

Photographs: Photographs will be takm of dl putixmt field activities as directed by the Field 

Project Manager. TbehfomathlistcdbtlowwillbeI#xmbd mtheficldlogbook: 
0 Date, time, location, ulcl Ilpmt OfpboQsrrPphea 

Description of photograpn and orientlrton 0 
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After the Nm is developed, transfer this information to the back of each photograph 

Number of photograph on t5.h mlt 

143 Analytical Data Validation 

CLP data should be validated using procedures in I\krtiortcrt FMctiorrcrl Guidclincsfbr Orgmk 

Data Review, June 1991 and Nm'onul Fzmctionrzl Guirwints rmw-c  ~ a t a  m ~ ,  ~ u l y  

1988. Data from other analytical methods will be validated by W M .  Independent data 
validation will be conducted on 10 percent of the saadplles by an h-dent subcontractor. 

14.3 Other Related Data 
Other related data will include illustmtions, graphs, meeting summaries, audit reports, and 

laboratory results. This infomation will be compiled and reviewed for n p r t  presentation. 

Meeting Summaries, Telephone Convemations, and Notes: These items will be recorded in 

the field logbooks along with the dates, time, and names of [people] involved. This information 
will be available for photocopying if requested. MeetingS and m v d o n s  with a substantial 
impact on the project will be described in a memorandum to the project manager. 

Illustrations, Computations, and Engineering Data: original illustrations and graphics will 

be initialed and dated by the person originating the document. A second person will check for 

completeness and accuracy. All maps, calculations, and data will be repomd or prepared to 
accepted standards and confidence levels. 

Field Change Request Forms: Field change quest forms [(see Figure l4l)J will be 

submitted when any deviation from the work plan or SAP is required [that will advemeiy affect 

quality of the data generated, will cause a signiflaant change in the f d d  ef'fo~Vs cost, can 
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Information [shoula] include the natwle ofthe change, rrcgso~l forthe change, and date it will 
be implemented. Tbese forms will be wrbmitted to tk -in charge @IC) representiag 

the Navy. 

[Analytical Results 

AU data c d k t e d  during these invedgathm will be managed and submitted to the USEPA 
and F’DEP in accordance uitb the USEPA Region W s  data locptionrrl policy. ’ h e  

interchange f& format @lance is provided in A p p e d x  F.] 

14.4 Reports 

Progress Reports: Monthlypmgms qmts p q m d  by tkpmject manager will inclu&the 
wells installed, any deviations from number of samples collected, sites invaigated, momtonag . .  

approved field or laboratory procedures, and other a p p p a t c  infonnation.Thtsenportswill 
be directed to the EIC rqmscnting the Navy. 

Final Report: The final 

laboratory analyses. The final report wil l am8oJidm and 
report will bewrittal rrftCrsampling aDd vatidation of all 

collected dam and 
document the unit e v a l e .  An initial drift qxnt will be sobmrtted forcommentbythe 
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FIELO CHANGE REOUEST 
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Navy, and the Technical Review Committee including USEPA (Region IV) and €?Om. Where 

apprapriate, comments will be in- into the fiaal document. 

hted reports or technical memomda will be annplctcd as necessary to describe significant 

divergence of site conditions fnnn those anticipated, tcdcu~t conamme on the need for 

emergency or interim corrective measuffs, or to gain regulatory input OII mmtqatd issues. . .  

- Tables and Graphs: Data obtained from sampling and analysis pmcedums will be summarized 
and presented in tables. These tables will be supported by raw labonrtory reports submitted 
under separate cover to the EIC. Graphical presentation of sampling d t s  will be in several 

formats. Isoconcentration maps will be developed for soil and gnwndwater parameters, if 
possible. In addition, maps showing sample locations and sampling results [also] wiU be 
completed. Groundwater surface contom along with flow direction and gradient [also] will be 

displayed on the site base maps. Cross-sectional plots may be used if they would enhance 

understanding of the site. Foms completed during the investigation will be included in 
appendices of the report. 

Accumulated data and analytical results will be [interpmtedJ as a project team dfort. The 

expertise of each project team member will be used to devel+ proper conclusions and 
recommendations. The final decision about i n m p d o n  of data for the report will lie with the 
task order manager, [the project t m c a l  diredor, and the Florida-regbted pmfessional 
geologist .I 
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15.0 QUALlTYASWRANCEPLAN 

'15.1 Introduction 
This section pments policies, project organization, objectives and functional activities, along 
with QNQC measures intended to achieve the Quality asmancc goals of the facility kvestigation 
to be performed at NAS pensaoola. 

This document is intended to f'ulfiU requkmcnts for esIsucipg all work be conducted in 
accordaace with QNQC protocols and field prmcdud pratocols for mvinmmcntal monitoring 
and measurement data as established in the following documents. 

Applicable Guidance Documents: 

e U.S. Environmental protedion Agency. (February 1991). smndzrd @emzion 
procedures and Q u & y A s s u m m e M d .  Athens, Georgia. 

Naval Energy and Environmental Support Activity. (June 1988). (NEESA 20.2-047B). 

Sampling Md chemictzl Anaiyh Q d t y  Assumnce R q u i m  for the Niny 
Instalhion Restomion Pmgmm. polt Hameme, California. 

e 
Naval Energy and Environmental Support Activity. (February 1985). (NEESA 

20.2-03119) Grozdwuer Monizonng Guide. polt Hameme, California. 
e Southern Division Engineering Command, Revision 4. (March 1989). 

SOUTHNAWACENGCOM Gui&lines for ~ ~ e r  ildoniroring Well Insrrzllation. 

Before field investigations begin, a site meeting wiU be conducted at the facility for the task 

order manager, all field personnel, a q- 've of the site Inaqement, and any 
subcontractors who will be working [there!]. The meeting['s objectives] will be to famiziarize 
personnel and subcontractors with the site, discuss the logisticS with management, and discuss 

health and safety procedum. The S 0 U T H " G C O M  ElIC a d  qmmtati 'ves fmm 
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153 QurrlnrAgsruona/Qurrlitycontrdobj~ 

-th:m, ===cy, =p=-i==, camp-, atxl c m p u a b i j  of all 

Ingumal, [QA] o b j c c t i v e s c a n d u c t e d a s p a r t o f t k N a v y ~ ~  amtract assess and 

s a m p l i n g a n d ~ p c r f i b r m e d .  Q u a l i t y ~ a r c o p t l i n a d k r e t o ~ s u i t a b i l i t y f o r  
intendd use ofdataobrained duringprqiec&, d to mect goals established by NEESA and in 

the USEPA doament, Data QuaBty tXjuaiws@r RewwdaL Rcrposlrc ActMia  Dcwbpmmt 
Proccrs (March 1987) office of Solid Waste and Bmergarcy Response (OSWER) Directive 
9355.0-7B. NEESA Data Quality Objective @QO) Level B protocol (USEF+A Level XI) will be 

used for the pbysical surveys. Soil, avfaa water, scdimcat, gmndwater, and cxmmman * t  

quantification ~vedgations will be amduckd at NEESA DQO -el D protocol (USEPA 

LEVEL nr). The following discussion plwehts tbeprojed-spdic level of effort for [QA] and 

dataqualityCriteria. [ Q c ) s 8 m p l e ~ ~ w i l l f b J l o w t b e ~ p r w e n t e d i n T a b l e  15-1. 

731. IM 
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15.2.1 Recision 
precision is a measure or estimateofthcneproducibiofmeasuranentsandmdhodsandis 

defined for qualitative data as the variabitity ofa group of values OampaFed with their avemge 

value. [To] assess [the] precision of the measurement systems [beipyl used in this project, 
duplicates will be obtained and analyzed with the samples cqkcted. Precision, [to be] used as 
a criterion for data classification, is calculated as a relative percent Mmce in analytical 

outcome between a given sample and mmpndmg duplicate. 

1 

The type of duplicates used willdepend 011 the part ofthemeasuranent system tobeevaluated 
for precision. Fieldduplicated samples analyzed by the game laboratory will yield information 
about sampling method precision and matrix homogeneity. Laboratoryduplicated samples give 
an indication of sample preparation and analytical method precision. 

'a A field duplicate is a sample collected in the field from the exact location as another sample and 
sent to the laboratory for analysis with another sample. A labotatory duplicate is prcparad in 
the laboratory and consists of a split from a sample sent fiom the'field to the laboratory. 

15.2.2 Accuracy 
The accuracy of an entire measurement system, which [indicates] any bias, is difficult to 

measure in environmental measurement systems. !hrcxs of cllo~ are the sampling process, 
field and laboratory contamination, preservatto n, handling, sample matxix, and analysis. The 
accuracy of a method is an estimate of the difference between the t ~ u e  value and the determined 
mean value. In the field, methods [oQ detecthg false positive rtsults include [prepruindl trip 

blanks, field blanks, and equipment rinsate blanks. In the laboratory, matrix and sumgate spike 
samples are used to detect positive and negative bias. 
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[then] is shipped back to the labontory witb volatile samples collected in the field. It is opened 
in the laboratory and analyzed along with the field samples for the volatile coL1stitllcHts of 

at a frequency of one per shipping amtamer ' [oi] voc samples. 

interest. Trip blanks will be submitted to tbelabatoq with water samples forvolatileanalysis 

An equipment rim& blank is made by taking ASTM I)rpe m waterandplacingitin contact 

with the field sampling appuatus (e.g., hailer, pump, aplitaarrel sampler, Xi-Tech sampling 
sleeve) [after equipment is WnbmbtdJ . Tbewatcrwillbew~inthesametyptof 
containers as the other samples, pxesemd m the same mpnllct, and analyzed fortbe Same 

parameters of intmest. One equipment rinartC blank will be oollcctcd [per sampling event 

(week)] per sampling media. If sampling oceu~s m the same sample mcdia using different 
equipment on the same day (e.g., if soil samples me collected with Xi-Tech sampler, split-barrel 
sampler, and hand auger) aseparate rinSate bhalrwillbeoollected for each [device]. 

. .  
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Matrix spike samples preputxl by the laboratory m usdid in assessing the [analytical 

methods'] accuracy, and can detect matrix effects [where] other sample conpnents intcrfeIe 

with the analysis of the contaminant of mcun. The method of measuring d y t i c a l  accuracy 
is percent xemvery. 

Analytical matrix spikes will be performed by the laboiatory, typically ata frequency ofone per 
20 samples per matrix. ~atr ix  spike recoveries for inorganic analyses an: definitive; k m ,  

if matrix spike recoveries m outside of amtml limits, the data will be flagged as quantitatively 

suspect or estimated. Control limits for laboratory rrmtriX spike rscovery rn published by 
USEPAordeterminedbyhistoricallabo~mults. Sunogattspilas,typicallypreparedfrom 

deuterated isomers of selected target compounds, provide an added measure of method accwacy. 
General precision and accuracy goals for labomtory analytical procedures (NEESA Level D) are 
as previously provided in Table 10-2. To provide the additional volume needdd by the lab for 

matrix spike and matrix spike duplicate analysis, [double the volume for] the first sample of 
each 20 soil, water, and sediment samples taken. 

An equipmenthaterials blank shall be collected from the materids and liquids to be used in 
monitoring well consbuction at each investigation site. 

15.2.3 Representativeness 
The goal of this inspection is to delineate the extent of any soil and gmmdwater contamhation, 

and to d e t e d e  the most approp&.e remedial Option. Soil and groundwater samples will be 

properly collected and monitoring well parameters will be mc8sufcd in accmbce with NESA 

protocol to ensure samples collected during the invaigation am q m c n t a ~  'veofthearcasof 
concern. 
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15.2.5 Comparrrbility 

Comparability is assured thmugb the use of established mcthdds of field sampling by 

experienced fieldpersoMel and laboratory analysis as spacified by NEESA xegdaticms. 

153 Expe!rienceRequiFements 
Expr iend  field personnel shall perfiorm all site activities 
WA&H personnel arc included in Appeadix [GI. Subammaw rcsumcS will be available 

onsite. 

15.4 Organization and Rcsponsibiliticg 
Overall responsibility for projaccS ccmdwtd m accmbcc with NEESA regulations will be 

vested in NEESA (or its appnwed qmxmtah 'vcs). Therefore, Project coodmtl 'on 
responsibilities lie with the S 0 U " A W A ~ G C O M  BIC. Tbe compmts  of the project 

cbain-of-command will be pedmui as cstablis&d in NBBSA 20.2447B. Project oversight 

will be organized along the fonowing lines of ruthority. 
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Naval Energy and Environmental Support Activity: NBRSA is m k  far cllsuring the 
quality of laborato~~ analyses performed during the various phases of CLEAN is accc@le. 

is also responsible for managing the NEESA amtract representative (NCR). 

Engineer in Charge: The EtC at the en- field divisian pnwides the site information 

and history, provides logisfical assistanCe, specifies the sites reqUiring hvcst@ation, and miews 
mults and recommendations. 

The EIC is responsible for coordinating pxwummt, finance, and report; for ensuring all 

documents are reviewed by the NCR; for commumcafing commtnts from the NCR and other 

technical review to the subcontractors; and for ensuring the subcontracsors address all the 

comments submitted and take appropriate correctivC actions. 

NEESA Contract Representative: The NCR is responsible for ensuring each project bas 
appropriate overall QA. The NCR reviews laboratory QA plans a d  work plans, submits 

performance sample data, provides field and laboratory audits, and Iltvicws data firom the site. 
The questions from subcontractors and the EtC mganiing specific field and laboratory QC 

practices are directed to the NCR, who also evaluates =feme samples. 

State or Local Overnight: This [CSAPJ will be submitted to the FDEP and the USEPA Region 
IV for review and approval. Field activities and meeting will be cmrdhtd  with these 

agencies as required. 

Investigation Performance: The following individuals or firms wiU be mqxmsible for the 

(implementing] all work activities. 
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Rnginemingsubaoffftador: WA&Hwinmnersthearpinr*rinnsubcontracborforthispmjact. 
As tbe a m  -, WA&H is xespcdblc forclcs@ing and hplementing the 

Rvps [and pre-y *-I-. . .. 

AMtyjiapl Lcrbomtorg: frae labomtory to be used will be NEESA-approved. CLP 

~ m u s t a d k r e t o t b e l ; r b o n t o r y ~  io NEESA 20.2-0478. The laboratory 
must prepare and submit a laboratory QA plan, analyze and submit the mdts ofpmficicncy 
testing, submit to m Ollsitc inspection, andamect my deficienciecitcddurjngduringhspection 

andythl methods mpinr Inrd N padoeal will be llBed by thedected hborPtorg.1 The 

bytheNCR. Thelabonuones a r c ~ t o k k a t i f y a k b a n t o r y Q A ~  W A C )  

 le for Ovcran quality asmmncc. Tbe W A C  must WC be mpod%le for schedule, 
costs,orprrsonnelodrerthanQA- . I t i s ~ t b e ~ A C x e p o r t t o t h e l a b o r a t o r y  

director. The LQAC must bave thc authority to stop work on projects if QC problems arise 
affecting the quality of the data produced. 

In addition to conformingtoatl NEESA regulations, all work shall be performed in a manner 
consistent witb the regulations listed below. 

Applicable Regulations: 
e The Comprehensive EnvironmentaI R#ponse, C o m p a m ~  .on; and Liability Act of 1980 

(CERCLA) as amended. 

The National Oilandflvarrkwlr Submmccspollution -yPlan (NCP), Title 40 
CFR, part 300, as amended. 
Other appropriate faderal, state, and local guidelines, rules, regulations, and criteria 

(where applicable). 

e 

e 
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17.0 FLORIDA PROFESSIONAL GEOLOGIST SEAL 

I have read and approve of the Final Comprehensive Sampling and Analysis Plan for NAS 

Pensacola and seal it in amrdance with Chapter 492 of the Florida Statutes. In sealing this 
document, I cem the geological infomation mntained in it is true to the best of my 
knowledge, and the geological methods and pmxdures included in this plan are consistent with 
currently accepted geological practices. 

Name: Brian E. Caldwell 
License Number: 1330 
State: Florida 
Exphition Date: July 21, 1994 
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Orientation Meeting 
Instructions for Use: BefoE performing any actions at NAS pensacola, WA&H personnel will attend 
an orientation meeting at which the following nquirements will be fully explained. Sign and date this 
form to indicate you have reviewed these requhents .  

General Requirements 

0 

0 

El 

Pensamla map showing locations of NAS Pensamla and selected air courier office 
Map of NAS Pensacola showing locations of site office trailer and site 
Health & Safety Plan (see Health & Safety Ofi5cer) 

Sampling Requirements 

Stainless-Steel Sleeves 

El Sample-Numbering System 
0 QNQC Frequency 

El QNQC Definitions 

0 SamplePackagmg 

Unified Soil Classikation System (USCS) 

Documentation Requirements 

0 Field Forms 
0 Field Logbooks 
0 Photographs 

Acceptance 

I have reviewed all of the requirements listed above for field activities at NAS pensacola. 

Name 

Date 



APPENDIX B 

STANDARD PRACTICE MIR DESCRIPTION AND IDENTIFICATION OF SOILS 
(VISUAGMANUAL PROCEDURE) 

I ASTM D2488-90 



Designation: D 2488 - 90 

Standard Practice for 
Description and Identification of Soils (Visual-Manual 
Procedure)' 

'. 

1. scope 
1.1 This practice COVM procedures for the description of 

soils for engineering purpos# 
1 .Z This practice also describes a procedure for identifying 

roils, at the option of the user, based on the clatoifturtion 
system described in Test Method D 2487. The identification 
is based on visual examination and manual MS. It must k 
clearly stated in reponing an identification that it is based on 
visual-manual procedures. 

1.2.1 When precise classification of soils for engineering 
purpose is required, the procedures prescribed in Test 
Method D 2487 shall k used. 

13.2 In this practice, the identification portion assigning 
a group symbol and name is limited to soil particles smaller 
than 3 in. (75 mm). 

1.2.3 The identification portion of this practice i s  limited 
' 3  naturally occumng soils (disturbed and undisturbed). 

yI1, such nut& as W e .  drystone. &elk cnubcd rock, CIC (Scc 
Appendix X2). 

1.3 The descriptive information in this practice may k 
used with other soil classification systems or for mataials 
other than naturally occumng soils. 

1.4 This standard does not purport to address all of the 
safkty problems associated with its use. I t  is the responsibility 
of the user of this standard to establish appropriate sa/c?v and 
health practices and determine the applicability of regdatoty 
limitations prior to use. For specific precautionary state- 
ments see Section 8. 

1.5 The values stated in inch-pound units arc to k 
. regarded as the standard. 

NOTE 1-lhi~ ~ C C  may k used daaipti~e ~ C I I I  H i e d  

2. Referenced Documents 
2.1 ASTM Standards: 
D 653 Terminology Relating to Soil, Rock, and Contained 

D 1452 hcticc for Soil lnwstigation and Sampling by 

D 1586 Method for Penetration Test and Split-Baml 

Fluids' 

Auger Borind 

Sampling of Soil? 

D 1587 hctice for Thin-Wdkd Tub Sampling of Soi i  
D2113 Pncricc for Diamond Cost Drillinp for Site 

D2487 Test Method for c b s d b t h n  of Soils for Engi- 

D4083 Practice for Dcsaiption of Fnwm Soils (Visual- 

Investigation' 

necringbrporcrt 

MaaualR.oadun~ 

3. Tendnology 
3.1 D&nixions: 
3.1.1 Ex- IS lhtd bdow. dI d C f i & h ~  Prc h -d- 

anct with Taminology D 653. 

~thcrollavi~dcfiaitioatuctulpncd: 
Norr 2-For pnicta d n o d  OD a 3-h. Clknrn) US sundad 

C- ' of rock that *rill pas  a 12-in. ~3OO-mrn) square 

B4uldrrt-pnkla of rock tbat will mrt pus a 12-in. (300-rnm) 

4 

5 
&wud k EUhdOa8 3-h ( % U l l l ) h  Uld 

lq-opmiru. ? 
3.1.1.2 duy-soil passing a No. UK) (7Sym) Sieve that caul 

k made to exhibit plasticity (putty-likc propcnier) within a f 
nngc of water contents, urd tbat exhibits d d a a b k  e 
smngtb when airdry. For rlrgification, a day is a fine- 
grained soil, or the fim-gmined portion of a soil. with I i 
plassicity iadtx  equal10 o r p ~ t e r  than 4, pnd the plot of E 
platticity iadcx versus liquid limit Ws on or .bovc,the "A" 

3.1.1.3 gruvel-pmkks of rock that will pas a 3-d! 
(75-mm) sieve and k retained on a No. 4 (4.75-mm) sieve *- , 

line (set Fi 3 of Test Method D 2487). 

with the following wbdivisionr. 
coarseLppsses a s in .  (75-nun) sieve and is rruined oa I 5 

%-in. ( 19-mm) sievc. 
Jne-passes a Yein. (19-mm) sieve and is retained on I 2 

No. 4 (4.75-mm) sieve. 
3.1.1.4 m i c  d a m  day with Iufficient organic con 

to influence the soil ProDatiCs. For classifacation, m om& 3 

- 

2 
 lay is a soil thot w u ~ k  ciassificd as a d ~ y ,  except thpt its2 
liquid limit value a f k  oven drying is less than 75 Sb of its. 

3. I.  1 .5 urgunic sil i-a dlt With suffrdent organic c o n m t ~  

is a roil that would k drssificd as 8 silt except that its liquid 
limit value pftct oven drying is less than 75 9% of its liquid 

liquid limit value before oven drying 

influence the soil propmics. For classification, an organic 

limit value kfm oven drying. 
3.1.1.6 pm-a soil amposed primarily 

in various stages of decomposition usually 
odor, a dark brown to Mack color, a spongy co 
a texture ranging fnnn fibmust0 amorphous. 

f 
3.1.1.7 sor)(rE--plRIcleJ of rock that will pus a Na 

U 

a 

01 

N 

DC 
str 
a 
Pk 
vel 
Mc 
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GROUP SYMBOL GROUP NAME 

• D2411 

e\ 
<

<1ft.......... <,. ........ _ • u..., . -=:::::::::: ............. -=::::::::::,. ... ~ ..... - u..., .... ... 
CL ,. ... Q ..... -u....,. .... ..... 

,. ... ~........ <1ft...... • ........ ...., 
~.,. ........ ----- -=::::::::::~1"'''''' ......... .., ......... .. -~,. ... Q...... ::<,.,.... • ......, ... .., 

• .~,.,.... .. car..IIy .... .., Iridt ...... 

< <1ft ......... -=::::::::::=::.-:.~ ~,. ... ~..... : : .... ..... 
ML ~,. ... Q ..... --. Sill .... ..... 

c:::::::::: "' ... ~ ........ -=::::::::: <1ft...... • s..Iy lilt 
~.,. ........ - ~,.,...... • s-.y lilt willi ..... "' ... G...... :: <1ft... • GI-.!Iy .. 

. - ~1ft... .GI-.!Iy ......... 

< <Jft ........ _ ~<,........... . I • .., 
CH 

~ ............. JI .. __ IIIC::::::::::~,. ... ~...... .. 1 • .., __ ..... 

"' ... G .... --··f • .., .... ...... 
<:::::"' ... 21' .. -,,-... ---~I!!!!"""-.<.,....... • ........ ...,. 

~.,. ........ - ~~........ . ........ ...,. .......... 
"' ... 0...... ::<Ift... • ......, ... ...,. 

~1ft..... • a....IIy ... ...,. willi ...... 

< <305 ......... _ ~ <,.,. ........ _~. ---------•• E ..... . 
---- ...,. .......... ~ ,. ... ~...... • EIIIIic ..... ... 

MH ----,. ... Q...... . EIIIIic lilt .... ..... . "' ..... ~ ........ ~<,.,....... • .......... 1iIt 
~.,. ........ 2IO~ ----~........ • .............. ..... ----,. ..... Q...... ::<,..... • a....IIy ...... 1iIt 

- ~,..... .. a....IIy ..... IiIt ....... 
NoTI-"'aW.I, I .. DeMel __ ....... _ .......................... 5 S-

AG. 1e .... CIwt ......... "... ........................ (10,. _-. ..... , 

(4.75-mm) sieve and be retained on a No. 200 (75-t&m) sie¥e 
widl the fonowing subdivisions: 

t"OtlI'.W-passes a No; 4 (4.75-mm) sieve and is retained on 
a No. 10 (2.00-mm) sieve. 

Inftiiwn-passes a No. 10 (2.00-mm) sieve aDd is reIaiDed 
oa a No. 40 (425-J&m) sieve. 

}i1ll-pUlCS a No. 40 (42.S-tun) sieve aDd is maiaed on a 
No. 200 (75-J&m) sieve. 

3.1.1.8 silt-soil passina a No. 200 (75-tun) sieYe that is 
IOIlpIastic or va)' sliahtly plastic: and that exhibits little or DO 

SlIeDJth wben air dry. For classification. a silt is • fiDe. 
IIIiDCd soil. or the fine-pained ponion of • soil. with • 
lllasticity index less than 4. or the plot of plasticity iDde1 
~ liquid limit falls below the "'A "line (see F .. 3 of Test 
Method 0 2487). 

§.ROUP SYMBOL 
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<t. 5_ .. " 01 Pncdc:e 
4.1 UsiDa visual examiDation and simple manual tests. 

tbis pmctice liYeS staDdardizecI criteria aDd procedures for 
dacribiaa ucl ideD1ifyiaa soils. 

4.2 The soil can be liven an identification by usianina • 
JI'Oup symbol(s) and name. The flow chans. FIlS- I. and 1 b 
for fine-pained soils. and r ... 2. for coane-pained soils. can 
be used 10 MIip the appIopiiate poup symbol(s) and name. 
If the soil bas properties which do not distinctly place it into 
• specific poup. borderline symbols may be used, see 
Appeadix Xl. 

Non 3-h is IUD • d Ibat • disri ..... ioa be made betwecD tiwU 
symbols ad borrImiM symbols. 

DwJ S",.. A ... symbol is two symbols iepaAted by. bypben. 
far ft ...... GP~M. SW-sc.. a..-ML !lied to iDdicatc tbat lbc IOiI bas 
a.ea idalli&ed • ba¥illllbc propenia 01. dassificaaioD ill acc:ordaDc:e 
with T_ MedIocI D 2411 wbere two symbols 1ft required. Two 
symbols ~ required wIleD lbc ICIiI bas br:lweea S aDd 12" fiDes or 

GROUP NAME 
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GROUP SYMBOL GROUP NAME 

when the liquid limit and plasticity index dues plot in che CL-ML area 
of the plastiaty chart. 

Borddfne S.vmbnl-A borderline symbol is two symbols scpsnted 
by a slash. for example. CWH. GMBM. CLIML. A bordertine symbol 
should k uscd to indicate that the soil has k e n  identified as having 
properties that do not dist~naly place the soil into a spCir,c group (see 
Appendix X3). 

5. Significance m d  Use 
5.1 The descriptive information required in this practice 

can be used to describe a soil to aid in the evaluation of its 
significant properties for engineering use. 

5.2 The descriptive information required in this practice 
should be used to supplement the dassification of a soil as 
determined by Test Method D 2487. 

5.3 This practice may be used in identifying soils using the 
classification group symbols and names as prrscribed in Test 
Method D 2487. Since the names and symbols used in this 
practice to identify the soils arc the same as thosc uscd in 
T m  Method D 2487, it shall be clearly stated in reports and 
all other appropriate documents, that the classification 
symbol and name are based on visual-manual procedures. 

5.4 This practice is to be used not only for identification 
of soils in the field, but also in the office, laboratory, or 
wherever soil samples are inspected and described. 

5.5 This practice has panicular value in grouping similar 
soil samples so that only a minimum number of laboratory 
tests need be mn for positive soil classification. 

NOTE 4-The rbility to describe and identify roils M y  b lamed 
more readily under the guidance of apnmccd pusonnel. but it may 
also be acquired ~ystemalKpllr by comparing nu- hbontary tesl 
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5.6 When describing and identifjlng soil samples from I 
given boring. test pit. or group of brings or pits, it is not 
necessary to follow all of the procedures in this practice for 
every sample. Soils which appear to be similar can be 
grouped -cr, one sample completely described and 
identified with the others referred to as similar based on 
Pcrforming only a fcw of the descriptive and identification 
procedures described in this practice. 

5.7 mis practice may te used in combinition with 
Practice D 4083 when working with k e n  soils. 

6. APpYrtos 
6.1 R e q u i d  Apparatus: 
6.1. I Pocket KnVe or Small Sparula. 
6.2 Ust$ul Auxiliary Apparatus: 
6.2.1 Small Test Tube and Stopper (or jar with a Lid). 
62.2 Small Hand LmF. 

7. Rryltatt 
7.1 Puriry of Water-Unless othmvise indicated. refa- 

cncestowatershall k undcmood to mean water from a city 
water supply or natural source, induding non-potable wats. 

7.2 Hydruchloric A c S A  small bottle of dilute hydro= 
chloric ad. HCI. OM port HCI (10 N) to thrce parts water 
mis reagent is optioatl for use with this practice). sec 
Section 8. v- 

4 
8 



8. Wety k a t i a a s  
8.1 When p r q d n g  the dilute Ha solution of one Pprr 

amcentrated hydrochloric acid (IO A!) to thm pans of 
distilkd water. siowly add acid into water following neccstuy 
sf‘ prrcautions. HandJc with caution and sore d d y .  If 
solution comes into contact with the skin, rinse thoroughly 
withwater. 

8 2  Guti01t-h not add water to acid. 

10. Descriptive laforomtiaa for Soils 
10.1 A&arif-+Dcscrh thc angularity of the und 

(coux sizes only), gmvcl. cobbk and bouldm as angular. 
rubangular. subrouadcd or rounded in accordance with the 
criurh in Taw 1 and fig 3. A range of anplarity may bc 
arted such as subrounded to rounded. 

102 ShapcLDedk the drppe of the grad. cobbles. 
urd bouldcrs as flal. elongated. or flat and elongated if they 
meet the Criteria in Tabk 2 and Fw 4. otherwise . do not 
mention the shape. Indicate the fiaction of the particla that 
have the shape, such as one-third of the gravel panicles arc 
nit. 

10.3 Cdor-Dcscrik the color. Color is an imponant 
proprty in identifying organic soils. and within a giwn 
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PARTICLE SHAPE 

W = WIDTH 
T -THICKNESS 

D2188 

L =LENGTH 
TABLES Q y l r l r k r ~ c o n J l t . n o y  

nunbrrlpulmnolnm#WllkQSmln) 
krcnobm Qlk 

2"" r r r m b r r l p n M ) o l ~ l h . o s m n )  
Rm n u n b w l ~ o l ~ W h ( 6 m n )  
nrd nunewlm(ndrra@mndynm(rdwlhnunmril 
vrv- ThmbnJlrrlnolmoau~ 

10.7 C o n s i s r ~ F o r  hM fbc@ncd mil, describe 
the consistency as wry mR mR firm, hard, or very bad, in 
accordance with the criteria in TIwe S. This observation is 
inappropriate for soils with si-t amounrs of gravel. 
10.8 Cnnrntotion--Describe the cementation of intact 

coone-gninedsoilsaswealcmobentc,orstrong,inaccord- 
ance with the criteria in Table 6. 

10.9 SmcrwCLDCECrik the r t ~ c t u n  of intact soils in 
accordance with the criteria in Table 7. 
10.10 Rongc o/Partide Sizes-For gavel and sand com- 

FLAT: W / T > 3  
ELONGATED: L/W >3 
FLAT AND ELONGATED: - meets both c r i  terio 

f f i . 4  crit.ririorpub#.smpe i.. 

locality it may also be useful in identifying materirrls of 
similar geologic origin. If the sample contains layers or 
patches of varying colors, this shall k noted and aU 
representative colors shall be described. The color shall k 
described for moist samples. If the color represents a dry 
condition, this shall k stated in the rrport. 

10.4 Odor-Describe the odor if organic or unusual. soils 
containing a significant amount of organic material d y  
have a distinctive odor of decaying vegetation. This is 
tspeclally apparent in fksh samples, but if the samples are 
dried, the odor m a y  often be revived by heating a moistened 
sample. If the odor is unusual (petroleum product, chemical, 
and the like), it shall k described. 
10.5 Moisture Condition--Describe the moisture condi- 

tion as dry, moist, or wet, in accordance with the criteria in 
Table 3. 
10.6 HCI Reuczion--Describe the reaction with HQ as 
ne, weak, or strong, in accordance with the critna in i;o. le 4. Since calcium carbonate is a common amenting 

d n t ,  a report of its presence on the basis of the d o n  
with dilute hydrochloric acid is important. 

poncnts. dcscribe the range of plvticle dzes within each 
component as defined in 3.12 and 3.1.6. For example, about 
20 56 fine to coarse gravel, about 40 56 fine to coam sand. 
10.1 1 Maximum Particle Size-Dcswik the maximum 

particle size found in the sample in accordance with the 
following information: 
10.1 1.1 Sand Siz+if the maximum particle size is a 

sand Site. describe as fine, medium, or cause as defined in 
3.1.6. For example: maximum particle size, medium sand. 
10.1 1.2 Gruvef Size-If the muimum particle sizc is a 

gravel size, &scribe the maximum panicle size as the 
smallest sieve Opcnino that the panicle will pas For 
example. maximum particle size, 1115 in. (will pass a 1 b5-h. 
square opening but not a %-in. sqquuc opening). 

10. I 1.3 Co6bIe or hufder Size-If the maximum partide 
size is a cobble or boulder titt, &scribe the maximum 
dimension of the largest partide. For example: maximum- 
dimension, 18 in. (450 rnrn). 

and largcrparticfa as bard, or state what happens when the 
particles uc hit by a hammer, for example, gravcl-sizc 
particles frpctun with considerable hammer blow, oome. 
gravcl-sizc particles crumble with hammer blow. "Hard" 
means particles do not crack, fracture, or crumble under a 
hammer blow. 
10.13 Additional comments shpll be noted. such as the:- 

presence of roots or root holes, difficulty in drilling or 
augcxing hole. caving of trench or bole, or the presence of- 
mica. 
10.14 A local or commercial name or a geologic intcrpra': 

10.12 H ~ d ~ ~ - M b e  the hardness of COMC snnd 
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utioaofthCroil,orboth,lIB8ykddedifidtntified*nrcb. 
10.15 A dusifidon or idcrrtihation o f t b c d i n  

accordance with other dasification systems m y  k dded if 
idcntifiedasruch. 

11. Ideati6c8thofpclt 
11.1 A sample composed p r i d y  of vegetable tissue in 

various stages of decomposition thu bas a fibrous to 
amorphout texture. usually a dark bmwn to block color, and 

and shall be identified IS peat, PT. .Id oot subjected to the 
identification proccdum described budtcr. 

1% h ~ f o r I ~ l h t i o a  
12.1 The soil identification w o n  of this practice iS 

based on the portion of the soil sample that will pass a Sin. 
(75-mm) sieve. The larger t b ~  Sin. (75-mm) partides mud 
k removed. manually. for a loose sample, or menully, for 
an intact sample before clarsifying the soil. 

12.2 Estimate and note the pacentage ofcobMamd tbe 
picentage of boulders. Pcrfmcd visually, these ertiautcs 
will k on tbe bash of volume percentage. 
Norr &Since the prrcnmgcs dtbc prtidc-lizr disvibution in 

Test Mahod D 2487 M byd? wight. .ad lbeestimua ofprcmup~ 
ca#mwl. pnd d finer in chk prrticc me by dry waght. it is 
Tccommcndcd tha tJy repon sate t b r c  1& plrmppr OfabbkS rad 
baJdas arc by volume. 

12.3 Ofthe fraction of the soil smaller than 3 in. (75 mm), 
estimate and note the pcrcentngc. by dry weight, of the 
gravel, sand. and fines (see Appcadix X4 for 
PpOcedUrrZ). 

bair dvdum. CollSidmMc exprience is.rrquirrd to e tbr 
PRhl- on rhc tasis of dry wc@t Frequent comprbonr with 
hbartorypulirk-utcuul~thould kmdr 

12.3.1 The percent~ga shaH k estimated to the closest 
5 % .  The perocntagesofgravel. sand, and fines must dd up 

100%. 
12.3.2 If one of the components is pramt but not in 

sufficent quontity to be Considerrd 5 96 of the smaller tb8n 
sin. (75-mm) portion. indicate its presence by the tcrm 
fmce, for example. trace of f i n s  A trace is not to bc 
Qmoiderrd in the t d  of 100 36 for the componenu 

a m C  odor, Shall bC-td m8 h i @ l l y e &  

Norr9--simth~putldr-sirec0mpoacotr.pp~vburll~~tbr 

u. hlilninuy Identifiitioo 
13.1 The roil is fine g m i d  if it contains 50 4% or moft 

1 4 . ~ € i w ~ F i i n i s c d s d l s  
14.1 sdca I rrprrrcnutive sample of the material for 

Wthn the No. 40 sieve 
(medium LIbd and hqpr) until a specimen equivalent to 
8bOUl8 b d h l  Of I l U t C f i d  h 8Vai&bk. USC this SpeCimCfI 
for pdormmg the dry Itrrogth, dilntimcy, and toughness 
tas .  

142 DryStmfgZk 
14.2.1 From the rpcdmm, rdcct enough material to mold 

into 8 bas &out 1 in. (25 mm) in diameter. Mold the 
m#ahl until it bas tbe amismcy ofputty, &ng water if 
IICCCSSVy. 

1432  Fromthemddedn"hL~18k~atleaztthmtca 
Spcciwnr A test Specimen thrtl ka ball of matad about 
H in. (12 nun) in diameter. Allow the test specimens to dry 
in air, or sua or by irtitidrl mmw as long as the 
tcmpcntrvt doet not exceed WC. 

14.2.3 If the test Specimen contains natural dry lumps. 
tboretbm arc .bout 815 in. (12 mm) in diametcr may k used 
in p k e  oftbe molded balls. 

NOTE Io-The poear d mddra) and mas d l y  produca 
bighcrarra(tbrth.n ut found in m u d  dry lumps ofroil. 

14.2.4 Test the svcngth of the dry balls or lumps by 
cmhing between the fin- Note the strength as none, lo 

Table 8. If natural dry lumps IVC used, do not use the results 
of m y  of the lumps that arc found to contain particles of 
EQMem 

142.5 The presence of b i g b m q b  Wua-soluble cc- 
mating mrtcrinlr. such IS alcium carbonate, may caw 
arccptionrlly high dry strengths. Tbe presence of calcium 
carbonate can usually k derccted from the intensity of the 
d o n  with dilute hydrodrlon 'c acid (see 10.6). 

14.3 Dilalancy: 
14.3.1 From the spccimca deet enough material to mold 

into 8 ball .bout b5 in. (12 mm) in diuneter. Mold the 
material, dding water if neccarry, until it bas a soft, but not 
sticky. coasistcncy. 

14.32 Smooth the soil ball in the palm of one hand with 
the bldc of 8 knife or d rpmrlo. !%&e bomontdy,  
mikiw the dk of the hnd vigomdy 8gainst the other 
hand several times. Note the d o n  of water appearing on 

Rcmovt . .  

, 
medium, high, or very high in uxxlra~ce with the criteria m 

325 I 



the surface of the soil. Squccre the sample by closing tbc 
hand or pinching the sooil betwecn the fingers, and note the 
reaction as none. slow, or rapid in accordance with the 
aiteria in Table 9. The reaction is the speed with which 
water appears while shaking and disappears while squeezing. 

14.4 Toughness: 
14.4. I Following the completion of the dilatancy tess the 

test specimen is shaped into an elongated pat and rolled by 
hand on a smooth surface or between the palms into a thread 
about '18 in. (3 mm) in diameter. (If the sample is too wet to 
roll easily, it should be spread into a thin layer and allowed 
to lost some water by evaporation.) Fold the sample threads 
and mll rcpcatcdly until the thread crumbles at a diameter 
of about 118 in. The thread will crumble at a diameter of '18 

in. when the soil is near the plastic limit. Note tbe pressurr 
required to roll the thread near the plastic limit. Also, note 
the strength of the thread. After the thread crumbles, the 
picccs should be lumped together and kneaded until the 
lump crumbles. Note the toughness of the material during 
kneading. 

14.4.2 Describe the toughness of the thread and lump as 
low, medium. or high in accordance with the aiteria in 
Table IO. 

14.5 PlasliciipOn the basis of observations made during 
the toughness test. describe the plasticity of the material in 
accordance with the criteria given in Table 11. 
14.6 Decide whether the soil is an inorganic or an organic 

fine-gained soil (see 14.8). If inorganic, follow the steps 
given in 14.7. 

14.7 Idem flcaiion of Inorganic Fine-Grained Soils: 

14.7.1 -tie tbe 8~ 8 f- drry, a if the d hrs 
medim 10 high dry stmgtb, no oc SIOW dil.t.ncu. md 
m e d i m t o 3 1 3 r w r t m d ~ ( ~ T . M c 1 2 ) .  
14.7.2 IdentifLtk toil rrrltigdoy( CH, iftbctoil bas 

hioh to vcy hish dY =w4 dilrm* lad hieh 
toughnus a d  pbtkity (rec Table 12). 

lowdystmgth. slow to npid dilatancy, rad low toughness 
and phrticity. or is aoapl8stic (we T 8 k  12). 

14.7.4 Identify tbe roil u an &icdr, MH. if the mil has 
low to medium dry stmgth, noto rlowdihancy, rad low to 
medium toughness md pruticity (see Tabk 12). 
Non ll-nme Dmpma * msimibrtotho6eforrlandry. 

However. tbe silt will dry quickly 011 tbc had and hvtr rmoah. silky 
bcd whmdy. Somcaoilstlut wouldchrrify uMH iarcordurewitb 
tbe Critair in Ten Mabod D2487 mvidlydifklt to disti- 
trom lera &y& CL. It m y  be lyoQpy to p r t i  Lbontoy tating 
forpopcrideotitiation. 
14.8 fdnuifroprion qfogonfc FiwGraindSoih: 
14.8.1 Identie the d u 8n ogcmie soif, OWH, if the 

toil cont8int enougb orpnic prrtider to influence the toil 

color a d  may have 8n org8nicodor. OAen, or#aeictoilswill 
change color, for example, black to bruwn, when exposed to 
the air. Some organic soils will lighten in color significantly 
when air dried. organic soils aorrmlly will not have a high 
toughnus or plpnicity. The threrd for the toughness test will 
k JpongY. 

NOTE 12-Inwnnccr~a. tbmud~ p c t i c e m d e x ~  it m y  be 
possible to funher idmtifjf the apnic soits as apnrc nhr of orpnic 
drys, OL or OH. Comehiom between the diluncy. dy stmuth, 
~nerrtauandl8bontoylcarEmkmdtoideotiryapnicmils 
in ccrtun depoMI of rimikr mrtai.b of known geologic @a. 

14.9 If the soil is estimated to have 15 to 25 % sand or 
gravel. or both. the words "witb sand- or 'with gravel" 
(whicheverismonprcd0mbaut)shall beadded tothe group 
name. For example: 'lan day with sand, CL" or 'tilt with- 
growl, ML" (set 18 and lb). Ifthe pcrccnu~e of sand is 
equal to the percentage of gravel, usc "with sand.- 
14.10 If the soil is estimated to haw 30 % or more sand or. 

gravel, or both. the words 'sandy" or 'gravelly" shall bel. 
added to the group name. Add the word "sandy" if tbat' 

'growliy" if that appaus to k mort g r a d  than sand. Fal 
ex8mple 'sandy km cky, a-, 'growliy firt cky, a", or; 
"sandy silt. ML" (#e Fw la and Ib). If the percentage OQ 
sand is equal to the pacmtof gravel, usc 'sandy.- 

15. Road- for Idtatifjhg CouseGmioed Sob (-: 
21 

15.1 The a2 8 if tbC w U &  Of @ W d  b.. 

14.7.3 rckntify the d 8S8 S& Uthe d bas UO to 

Pl'oPdCS. oY@CdSUSdyhrVC8dUk brorm to black 

8- to k ltlm sand than grad. Md the W O d  

. .- 

taim lcss than 50 % fines) 

estimated to k morctluntbeparenugc ofsand. 1 
4 

TABU12 -d--&ib(r#n : 
YIlWrllUb m 
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15.2 The soil is • IIUId if the pcn::eu.. or arm=l is 
Cllim.ted 10 be eqUIJ 10 or less thaa the perceII_ of IIDd. 

15.3 The soil is a ." IftM/ or d«ur ItI1III if the 
perc:ealap! or fines is estimatecllO be 5 S or lea. 

15.3.1 Identify the soil •• wtil-IW/Illd trN. OW. or • 
• ....s-grtIIl«i JIUId. SW. ifit bu a wide,.. of panicle sizes 
aad .. _nUal amounts of the iDtcnDediate panicle liDs. 

15.3..2 Identify the soil. a poorly .,.".. grtmIl. GP. or. 
• poofty grfIIkd SIUtd, SP. if i& coasistI Pftdomiumly of ODe 

.size (UDitonDIy paded). or it .... wide lUll' of sizes with 
IOIDe intermediate si&a obviously IDiasiq (lip or skip 
paded). 

15.4 The soil is either • grard wi'" /inn or • liliiii with 
Jilin if die percentaae of fiDes is caimaaed 10 be IS" or 
IIICft. 

15.4.1 Idemify the soil IS • dIIyq I'IMI. GC. or. d/IyrJ' 
1tI1III. sc. if the fiDes _ clayey 15 deselrniaed by the 
procedures in Section 14. 

15.4.2 Identify the soil • • silly ".".. OM. or • sill}' 
liliiii. SM. if the fiDes 1ft silty as determiDed by abe. 
proc:edures in Section 14. 

15.5 If the soil is eslimated to contain 10 9b fines, Ii\'e the 
soil • dual identifICation usias two JI'OUP symbols. 

15.5.1 The first poop symbol sbaU QNTeSJJODd 10 • dean 
.... veI or IUd (OW, OP. SW, SP) ad the ICCODd symbol 
sbalJ correspond to a .... veI or sand with fines CGC. OM. SC. 
SM) .. 

15.5.2 The group name sbaIJ COiiespoad to the first IfOUP 
S)'IDboi plus the words '"with clay" or ""with silt .. 10 indic:ate 
tbe plasticity characleris1ics of' the fines. for example: 
~ed pavel with clay. GW..(JC" or "poorly paded 
and with silt.. SP·SM" (see rJl. 2). 

15.6 It the specimen is predominantly sand or .... veI but 
contains an estimated IS" or more of the other c:oane
pained CODStitueat. the words "with .... \'eJ .. or "'with saner 
.sbaJJ be added to tbe IfOUP name. for example: "poorly 
&rIIdcd pavel with sand. or or "clayey sand with .... veI. 
SC" (see r ... 2). 

15.7 If the fldd sample contains any cobbles or boulders. 
or both. 'the words .. with cobbles" or .. with cobbles aDd 
boulders" sbaIl be added to the JI"Oup 1W'DC. for example: 
-silty pavel with cobbles.. OM." . . 

I'. Report 
16.1 The report shall include the information.1O oriBin. 

and the items indicated in Table 13. 

Non U--ExsmpIt: CIII.11f'1 GIfMI ."It SIIItlIIIJId Cobb/no GC
AIIoua SO % fiDe to eome.. IUbrouDded to subapJar .... wI: Ibout 30 or. 
... to coarse. IUbrouDded sud: about 20 OJ; &nes with JDelCIiunI 
Jlllsliaty. bith dry suenJlb.. 110 diJa1anc:y. medium 1OUIbncss: WIIIIt 
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T ... 13 ca. ....... .,.. .. 11 •• 01 .. 

....... -..., .... IIIIIdiUm. __ 

I. ...... ......, ............ ~raunrIId 
7 ....... 1IIIpe: " ... .,..., _ ... ,,1111 .. end ....... ............... -........ . 
I. *'-01 __ ......... ..... 

'10. fi'IIIIIlyGfINl: '''''18': law, .......... . 
11. Illy __ ...... 1aw.1IIIIdiUm. ..... wry. 
1Z.~ ..... _ ...... 
13.t .... __ ............ . 
1 •. CGlarfln_~ 
11.. Ollar ................ ......., 
11.~., ....... ... 
17 ........... tCt ......... ... ,.,-....... 
, .. Cal I' "' ............ ~ wry ... ICIIl.Irm. two. wry twcI 
" ................................. IIiOId. ...... IICI'/IO: ..... 
20. c.m.' r , ............. 
11 ..... _ 

22.~ .... 11IIiIlI1 
23 ...... 0ClIII'''' ..-.. 01_. I'OCII ..... ~ 01 lID. 

................ CIOIII9 on «*M111in1d ...... C8W'IIiI .. 
IIIDUgtIinrg at ......... ...,. .... dIIicuIIy in ............. ". 
Co 

n:acaioIl with HQ CJriIiaaI field ample bid lbaut 5 " (by volume) 
SIlbrou1Idcd C'CIbbIes. muimum dimcDSioD. I SO Mm. 

ID-PIIo: CooditioDs-Finn.lIomapneous. dry. blown 
GeckIP: ~uYiIJ fan 
Ncm 14-OIher aampies of soil descriptioos and identificaUon •. 

pw:a ill Appadlla Xl .. Xl. I 

Ncm I '-If daind.. the pen:eftlllJl!S or .... wI.. sand. and fines may 
lie ..... ill III'IDI indicatidla .... or pcn:nbpS. as follows: 

T,......Panides 1ft J'II'IIIalI but alimaud to lie Jess tIwt 5 • 
Frw-S to 10 OJ; 
lJnlf-l S 10 15 S 
.5"cImf-lO 10 4S S 
MIJiIt~ ...... !O to 100 • 
16.2 If. in the soil description. the soil is identified using a 

dassification II'OUP symbol and name as desaibed in Test 
Method D 2487. it must be distinctly and clearty stated in Jog 
forms, sumnwy tables. repons. and the like. that the symbol 
and name are based on muaJ-manuaJ procedwes. 

17. Predsioa ... BillS 
17.1 This practice provides qualitative information only. 

therefore. a precision and biIS statement is DOt appticable. 

18. Ke,.,.ds 
. J 8. J classifICation: clay; pavel; orpnic soils; sand; silt: 

soil classification; soil description; visual dassification 
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APPENDIXES 

(Noammdatory Infomution) 

XI. EXAMPLES OF M S U U  SOIL DESCRIpIlONS 

XI. I The following examples show how the information 
required in 16. I can k reported. The information that is 
included in descriptions should k based on individual 
circumstances and nccd. 

in-piace density 106 1b/ft3: in-p3icc moisture 9 %. 
X1.1.3 Ogonic Soil (OL/OH.About 100 96 fines with 

low -City, d0w dilruncy, dry mngth. and low 
toughness; wet, dar& brown, &C odor. Wtpk reaction 

X I. 1.1 Well-Gmded Gravel with Sand (G-About 
75 % fine to coarse, hard. subangulargravcl; about 25 96 fine 
to coarse, hard. subangular sand tran of fines; maximum 
size, 75 mm, brown, dry; no reaction with H a .  

X1.12 Silty Sand with Gravel (SM)-About 60 % prr- 
dominantly fine sand; about 25 % silty fines with low 
plasticity, low dry strength. rapid dilatancy, and low tough- 
ness: about I5 % fine. hard. subrounded gravel. a few 
gravel-size panicles fractured with hammer blow maximum 
size, 25 mm; no reaction with HCI (Note-Field sample size . 

with Ha. 
X 1. I .4 Silty &nd with Organic Fines (hJ-About 75 96 

fine to cousC, hid, subansub reddish sand about 25 96 
organic and silty dark brown nonplpstic fines with no dry 
strength and slow dilatancy; wet maximum size. coarse 
sand; weak d o n  with HQ. 

X 1.1.5 Pmdy Graded Growl with Silt. Sun2 Cobblcs and 
Boulders (GP-Ghfj-About 75% fine to coarse, hard, 
subrounded to subangular gravel; about 15 I fine, hard, 
subrounded to tubangular sand; about 10 96 silty nonplastic 
fines: moist. btown: no miction with HCI: orieinal field 

smaller than mommended). sample had about - 5  96 (by volume) hard. sibrounded 
cobbles and a trace of hard. subrounded boulders. with a 
maximum dimension of 18 in. (450 mm). 

In-Pluce Conditions-Firm. stratified and contains l m ~ s  
. of silt I to 2 in. (25 to 50 mm) thick. moist. brown to grai: 

X2. USING THE IDENTIFlCAIION PROCEDURE AS A DESCRIPTIVE SYSIZM FOR SHALE, CLAYSONE, 
SHELLS. SLAG, CRUSHED ROCK, AND THE LIKE 

@ X2.1 The identification procedun may k used as a 
descriptive system applied to materials that exist in-situ as 
shale, claynone. sandstone. siltstone, mudstone, ctc., but 
convert to soils after field or laboratory processing (crushing. 
slaking, and the like). 

X2.2 Mattrials such as shells. clwhed rock. slag. and the 
like, should be identified as such. However. the procedures 
used in this practice for describing the particle size and 

. plasticity characteristics may be used in the description of the 
material. If desired, an identification using a group name and 
symbol according to this practice may be assigned to aid in 
describing the material. 

X2.3 The group symbol(s) and group names should be 
placed in quotation marks or noted with some type of 
distinguishing symbol. See examples. 

X2.4 Examples of how group names and symbols can be 
incororated into a descriptive system for materials that are 
not naturally occurring soils arc as follows: 

X2.4.1 Shale Chunks-Retrieved as 2 to 4in .  (SO to 

100-mm) picces of shale from power auger hole. dry, brown, 
no m i o n  with HCI. After slaking in water for 24 h, 
material identified as "Sandy Lean Clay (CL)": about 60 96 
fines with medium plasticity, high dry strength, no dilatancy, 
and medium toughness; about 35 % fine to medium. hard 
sand about 5 96 gnvel-drt pieces of W e .  

X2.4.Z Crushed Sundsione-Product of commercial 
crushing operation: 'Poorly Graded Sand with Silt (SP- 
SM)": about 90% fine to medium sand: about 1096 
nonplanic fines: dry. reddish-brown. strong m i o n  with 
HCI. 

X2.4.3 Broken Shclls-About 60 96 gravel-site broken 
shells: about 30% sand and sand-sire shell pims: about 
10 96 fines: 'Poorly Graded Gravel with Sand (GP)." 

X1.4.4 Crushed Rock--Procased from gravel and cob 
blts in Pit No. 7; 'Poorly Graded Gravel (GP)"; about 90 96 
fine, bard. angular gravel-sizc particles; about 10 % coarse, 
hard. angular sandire  particlcx dry, tan: no m i o n  with 
HCI. 

X3. SUCGEXTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS TWO POSSIBLE - 
IDENTIFICATIONS. 

X3.1 Since this practice is based on estimates of particle 
size distribution and plasticity characteristics. it may k 
difficult to clearly identify the soil as belonging to one 

tegory. To indicate that the soil may fall into one of two 

possible basic groups. a borderline symbol may be uscd with 
the two symbols separated by a slash. For example: X/CL 01 
CL/CH. 

X3.1.1 A borderline symbol may be used when tbe 
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pcrccnugc of f ina  is cstimatcd to k between 45 md S5 %. 
One symbol should k for a m n e d  soil with fiaa 
rad tbe other for a fine-grained soil. For enomplt: GMJML 
orcL/sc. 

X3.12 A borderline symbol may k uscd rvhm the 
percentage of sand and the percentage ofgravel arc estimated 
10 k about the same. For exampic GPBP. SC/GC GM/ 
SM. It is practically impossibk to hvc a roil that would have 
a borderline symbol of G W W .  

X3.1.3 A borderline symbol may k usul w&n the rdl 
could k either well graded or poorlygodcd. For example: 
GWIGP. SW/SP. 

X3.1.4 A borderline symbol may k used when the soil 
could either be a silt or a clay. For example: CyML 
CH/MH. SC/SM. 

X3.1.5 A borderline symbol may k used when a h e -  

@ned soil hs propmia &at indicate that it is at the 
bo~nduy bctmcn a roil o f ' h  compressibility and a soil of 

in I bommurr hve been identified as CH. One sample is 
amsided to hvc I borddw symbol of CL and CH. To 
show s i m h h y .  the borderline symbol should be CH/CL. 

X3.3 The group name for a soil with a borderiine symbol 
should k thc froup name fm Ibe firn symbol. except for: 

c u c H k . n t o f i t c l . y  
ML/CL clayey silt 
CUML dty d a y  

X3.4 The use of a bordaliae symbol should not k used 
indircriminatdy. Ewry efbn sball k d e  to first place the 
soil into a single poup. 

X4. SUGGESTED PROCEDURES FOR M M A T I N G  THE PERCENTAGES OF GRAVEL SAND, 
AND FINES IN A SOIL SAMPLE 

X4. I Jar .Wcrhcwl-The relative percentage of coarse- and 
finemined material may k estimated by thm@y 
shaking a mixture of soil and water in a test t u k  or jar. rad 
then allowing the mixture to d e .  The cousc pulides will 
fall to the bottom and successively finer partides will k 
deposited with increasing time: tbc sand sizes will f.ll out of 
ursprnsion in 20 to 30 s. The rchtiw papanionr a n  k 
estimated from the relative volume of erh size sepimtc. 
This method should be condated to pUticle-si2e laboratory 
determinations. 

X4.2 Visuul Aferhr&Mentally visualize the gravel size 
parricles placed in a sack (or other container) or sack% Tbcn. 
do the same with the sand size particks and the finer Then. 
mentally compare the number of rrks to estimate the 
percentage of plus No. 4 sieve size and minus No. 4 sieve size 

present. The percentages of sand and fines in the minus sieve 
size No. 4 mavrirl a n  then k estimated from the wash test 
(X4.3). 

X4.3 Wash T m  (/or relathc percentages of sand and 
/ints)--sekcr and moisten enough minus No. 4 sieve sire 
maaid to fm a I-in (25-mm) cube of soil. Cut the cube in 
half. set one-halfto the side and place the other half in a 
d l  dish. Wash and decant the fines out of the material in 

two samples and estimate the peranrage ofsand and fin *) 
the dish until thc Wish water is dear and then compare 

R c m r m k  that tht percentage is bexd on weight. not 
volume. Howmr. the volume comparison will provide a 
reasonable indication of grain size percentages. 

X4.3. I W e  wuhing, it may k neccsyry to break down 
lumps of f ins  with the fi- to get the coma pmentagts. 

.yS. RATIONALE 

X5. I This practice was significantly revisal in the D 2488 - 
84 vmion from the previous version D 2488 - 69 ( 1975). 
The revisions are documented in the lireraturc.' 

X52 Cbanges in this vmion from the previous version 
incluck rewording of 12.3 to say (disturbed and undis- 
turbed). the addition of 5.7 to refer to the practice for 
M b h g  frozen so&, md the addition of Appcndix X5 on 
RaUOlule. 



APPENDIX C 

OPERATING MANUAL M)R HYDROUB DATASONDE 3 DATALOGGER 



Hydrolab Operating Procedures 

The Hydrolab Datasonde 3 (DS3) Multiparameter Water Quality Datalogger is an online 
transmitter of in-situ water quality measurements. The device measures temperatwe, pH, 
dissolved oxygen (DO), conductivity, salinity, depth, and [oxidation-reduction potentiall 
(Redox) readings in lakes, streams, estuaries, or other large or small water bodies. The DS3 
is designed for multi-mode operation. Data output can bc continuously monitored, or the unit . 
can operate remotely with data s t o d  on board until downloading. Its digital output can be 
displayed, logged, and downloaded to a personal mmputer, or remoteJy transmittdthrough a 
modem or communications link. The device is built for operation in abusive field conditions. 

e 

DS3 Data Display Variables (Accuracy) 

- Temperature in ["]C/F (f0.15"C) 

- pH in units (f0.2 units) 

- Redox in millivolts [(mv)] (&20 mv) 

- DO in [milligrams per liter] (mg/L) or % Saturation (DO, f0.2rngL) 

Conductivity in milliSiemens/[centimeter] ([ms]/cm) , microSiemens/cm [(pS/cm)] , K 
ohmslcm, or resistivity (fl [peroent] of range) 

Salinity in [parts per thousand] (ppt) or total dissolved solids O S )  (fO.2ppt) - 
- Depth (feet or meters) in level or total level (f0.45m) 

The DS3's waterproof cylindrical core is constructed of durable plastic rmnd contains a battery 
pack, a real-time clock, a solid-state memory package, and logging software. Attached to the 
lower end of the core is a multiprobe unit containing a temperature sensor, a specifx 
conductancelsalinity sensor, a pH glass electrode, a Redox sensor, a DO sensor, and a depth 
sensor. The lower end also contains the unit's sensor guard and ballast weight, or stirrer 
assembly. The upper end of the DS3 unit contains an RS-232 data output port, and a stainless- 
steel anchoring bail. 

Standard Operating Mode 
Once communication is established between the DS3 and computer, the following introductory 
heading will appear on-screen: 

HYDROLAB Datasonde 3 VX.YZ 
(C)opyright 1990 Hydrolab Corporation 

Time Temp pH SpCond Salin DO DO Redox Depth Baa 
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HHMSS d e g c  units &m ppt %Sat mg/L mv meters volts 

This header appears only iftkhcaderfunctionoftht Variables Menu iscnabled. Thc header 
dtnotes the DS3’s software version, its alpha-& -, mcammmt parameters currrntly 
enabled, and tk currcps v8fiabks 8ckctcd forthosc ppraasdcrs. If these features 
arc changed aftcr tbc prognm is cntcml, tht IEW rtpb-nrmmc - lramtandparawterswillbe 

with tk lmit is rc-initipted. Immediately following the . displayed when COmrrrrrmcILtHlIL 
appearance of the header, tkDS3 will enter its standard Operating Mo& (SOM), whtrtby row 
after row of paramettrs will appear on- The third and fourth lists of the introductory 
header will be reprinted once evcry 24 lints so tht columns canbc idcntificd once the initial 
bcadcr has scroued off-Scrccn. 

The Basic Menu 

. .  

e 

The Basic Menu is accessed from thc SOM by hitting tht spacc bar. The following then appears 
on-screen: 

HYDROLAB Datasonde 3 V X.YZ 

- (P)arameers 
- (C)alibrae - (V)ariables 

(L)ogging 
- oeader 
- (M)- 
- (Iwentity - 

- 

or (Escape or Ctrl X to camel) 

Typing any of the leaer~ in- will [&!et] tk -of interest. Each entry within a 
menu results in the program reaming to tk SOM: ThC menu selection must therefore be re- 
accessed via the Basic Menu after &entry is made. 

~ Typing a “P” will access the Parameters Menu, providing thc following display: 
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Selecting the letter in parentheses allows individual parameters to be enabled or disabled h m  
this menu. Care should be taken when using this function, as ccrtaia parameters depend u p  
others. For instance, disabling all forms of specific conductance will automatidy disable DO, . 
or enabling DO will automatically enable gpecific mhctance. Time and temperature cannot 
be disabled. 

Variables 

Typing a “V” from the Basic Menu will access the Variable Menu, which allows default Settings 
to be made for measurement variables. The Variable menu appears as follows: 

oemperature 
Specific (C)onductan&Resistivity 
(W sat 

@)epth/Level 
(A)utolog 
SDI-12 Addr(e)ss 
SDI-12 De(l)ay 
Oeader 
o m r  
(S)tirrer 
E(x)Pefi 
Ba(u)d Rate 
or (Escape or Ctrl X to cancel) 

Typing any letter.in parentheses will [select] a particular f-re h r n  the Variable Menu. 

This feature allows the tempexatwe variable to be manipulated . Either the Centigrade or 
Fahrenheit scales are selected for temperature measurement. 

Specific ConductancdRmistivity 

This feature allows either specific conductance or resistivity to be selected as a measurement 
value, and p e d t s  additional attributes to be adjusted. Succ#ding choice of mmumnent value, 
the presentation of this value is selected in either mitliSiemens/cm or microSiemens/cm. 
Following selection of presentation format, the type of cell block is selected (freshwater if 
specific conductances between 0 [and] 10 mS/cm axe anticipated, seawater if specific 
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This feature allows a barometric pressme that is di&rent fmm the calibration value to be 
enteled,ifnecessary. 

This fmIe [manipulates] the acpchneveel variable. Eitbcr mcttfs or fcer are chosen as an 
expression of depth. Fobwing sekdon of the variable, either "depth" or "level" is chosen, 
dependhg on how the DS3 is equipped. If the unit is equipped with a depth transducer (having 
a range of 0 [to] 100 meters), depth is chosem for this expression. If the unit has a level 
transducer (having a mge of 0 [to] 10 meters), level is chosen for this expression. The 
transducer type is printed on the DS3's label. 

Autolog 

This fmfe allows access to Autolog. This function ambles or disables tbe automatt 'cally started 
logging sequence, which provides a rcoord of all pmmders once each hour. An enabled 
autolog can provide backup data for situations whem the s$rciag time or date, stopping time or 
date, or intend time has been hcomectly qecifki. Also, iffor some mson there is a reset 
of transmitter electronics (power flwtuatms * , etc.), Autolog is set by default to be enabled. 

SDI-12 Address 

This fmfe allows the unit to be personalized . The SDI-12 address that the u~er wishes to 
assign a particular DS3 is entered. 

SDI-12 is an interface bus designed to [connect] a widt Variety of transducers witbout having 
to worry about iocompatible sc~sof outputs. It scads informaton toa single data recoder (the 
SDI-I2 controller) with a *le cable bus. 

SDI-12 Delay 
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This feature [incorporates] a measulement delay (normally 30 or 120 seconds). 

Header 

This fatm [enables or disables] the display of header information. If enabled, header 
information is included in the data lines. 

Buzzer 

This feature [enables or disables] the buzzer function. If enabled, a buzzer SoUlLds each time 
a reading is made. 

Stirrer 

This feature [enables or disables] the stirrer function. Once enabled, the DS3 automatically 
actuates the stirrer for each logging run. 

Expert 

This feature enables or disables the expert function, which abbreviates items appearing on the 
menu screen and data printout. 

Baud Rate 

This feature allows the unit to be set to a diffemt baud late before dumping a memory file. 
The DS3 starts up at 1,200 baud. However, 1,200 baud is not fast enough to keep up with a 
DS3 during recovery of logged data. The Baud Rate feature allows seladion from [five] 
available baud rates (9,600,44,800, 2,400, 1,200, or 300). The communications program for 
the computer will need to be set to the selected baud rate. 

Report 

This feature provides a report of all of the default settings currently selected from the Variable 
Menu. 

Calibration 
' [Before deploying] the DS3, the unit should be chezked for calibration and operation. 

Calibration also should be checked periodically when the unit is deployed in the field for 
extended periods. The unit is calibrated by pouring a calibration standard into the calibration 
cup [that] comes with the apparatus. Alternately, the entire unit can be i m m e d  in a bucket 
of calibration standard. 
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0 Typing a "C" from the Basic Menu will access tk Cabate Menu, which is displayed as 
follows: 

Typing any of the letters in parentheses will allow CaWatKm ofthatparticularfunctiion. 
Tanperatwe is permanently set at the fhctory md cannot be field calibrated. 

me] pH calibration is initiated by using a 7-buffer solution to first adjust the pH system's zero. 
Subsequently, a slope buffer solution is used to adjust the pH system's slope. The unit will 
accept any pH value between 6.8 and 7.2 for the zcro setting. Typing in the value of the buffer 
automatidly calibrates the pH system to zero. To adjust pH slope, the calibration procedu~ 
is repegtcd with the dope buf'fer solution. The slope buffer value must be below 6.8 or higher 
than 7.2 for proper adjustment. 

Specific conductance calibration is initiated by monitoring readings until they have stabilized for 
the standard solution, and them entering the value for the soindard. If the default setting has 
been set to measure resistivity, the resistivity value for the standad is entend. 

salinityms 

SalinitycalibrafiionisinitiatedbyaccesSingthenalinity/TDs~ion. Ifthedefaultdgis 
set for salinity, the value of the salinity cabatkm scaadard in parts per thousand at 2s"C is 
entered. If TDS is tbedefault selection, them fortbe calibration smdafd is entered. 

Dissolved oxygen 

DO calibration can be set for 96 satudon or for m a .  Qpe "%" to calibrate for % 
saturation. Once into this function, enter the local bammdc pre-ssuxe (in millimeters of 
mercury). This adjusts calibration f o r m  DO mg/L and DO 96 sahvation (calibration should 
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be 100.0 for the standard membrane, or 102.5 for the Hydrolab L o ~ o w  membme). 
Alternatively, type "0" to calibrate for DO mglL. Enter the local bammetric pressurn as 
befoxq subsequently entering the DO concenhation of the calibration staadard as m d  via 
Winkler titration or other instrumentation. 

Redox 

The Redox value of the calibration standiud can be entered upon access to the Redox function. 

DepWLevel 

Depth calibration can be zeroed in air, at or near the d a c e  of the water to be sampled, or at 
a known water depth. The depth is entered in either meters or feet, depending upon the default 
variable. 

Additional Features of the Calibrate Menu 

Entering the Label function allows the name of the transmitter to be changed (up to 12 
characters). Accessing the Time function, allows the month/day/year/the to be entered. The 
military-time format is used ("MMSS).  The Interval function allows the time to be set for 
the data printing intend. The Message Intend allows notes to be entered into the data record 
being created, if necessary, to help maintain clarity of the record. 

The Logging Menu allows the set up of a logging routine for automatic, unattended monitoring. 
The DS3 transmitter can log in two forms of memory, dependins upon the configuration of the 
unit. Standard memory can log up to 32,000 readings (allowing all paramars to be logged 
twice an hour for approximately 60 days). Bxteoded memory can log up to 70,000 muiings. 

If information is downloaded to a [personal] computer 0, [it] must be IBM compatible, 
possess a serial or COMM port, have DOS version 2.0 or higher installed, and be compatible 
with a DB25F to DB25M adapter cable. The PROCOMM Plus Softwan Terminal Emulator 
Program is required to properly intedace the PC with the DS3. To communicate with a PC, 
make sure the baud rates for both DS3 and computer are compatible. The unit's default se#ing 
is 1200 baud, but can be changed through the Variable Menu. An interface cable, underwater 
cable, or calibration cable can be used to connect the DS3 to the computer. Shce the DS3 needs 
to be powered during the logging sequence, sufficient battery power needs to be available. Once 
C O M ~ C ~ ~ ,  if the DS3 and computer are pmperly interfaced, p m h g  the space bar acctsses the 
SOM/Basic Menu. 
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Typing an "L" from &Basic Menu allows access to the Logging Menu, which is displayed as 
follows: 

Typing any of the letten inp9tentf#scs will allow entry into that particular logging function. 

This fmre allows the user to erase Nes no longer needed. Logging runs can be sd up, and 
data files can be reviewed. Data storage onthemanualMtcanbeinitiatcd, orthis filecan be 
annotaW. Data can be dumpedas "printer d y "  ifit is to be used for disk archiving or for 
word processing. Data also can be dumped into a pfbmmed file for a spreadsheet. 

The Dump function allows selection of dif€crcnt ConfigLuatiOlls of variables/-alibrations: 

- Variabledcalibmtions in dfect when the logging xun was setup can be used. 

If re-calibration tookplace at any time during a run, data can be adjusted to reflect the 
calibration changes as they took place. 

The variables/calibdons cumnt at the time of data dump can be used. 

This feature allows comparison of madings for an indication of calibration drift. If impmper 
variables wee set, (cell block type, DO membrane type, etc.) comctions can be made by re- 
dumping with those variables changed to a proper Setting. 

Selecting the Printer Ready function allows autmatx ' stptisticalworktobedone. statisticsare 
c o m p i i e d f o r e a c h ~ ~ i n t h e f o r m a f t h e w m b e r a f ~ ~ t a k e n , t h e w m b e r o f  
readings taken that wexe out of the parameter's megsurement range, minimum and maximum 
readings, maximumrateofchangebetween-m, andmean/standarddeviation. Daily 

bothdaily/tota.l-, o r n o ~ ~ b c c h o s e n .  statistics, total statmcs, . .  

If any parameter values are accompanied by an astuisk (*), that value is based on a default 
calibmtion setting. This means that the DS3 has forgottea the calibration information provided 
for the sensor measuring that parameter, and has -laced it with a no- calibration setting. 
The affected sensor Ilceds re-calibration, andiftheparameter affects atherparameters, these will 
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also appear with asterisks (i.e., specific conductance, which Sects salinity, DO, and depth 
f@ readings). 

Selecting the Spreadsheet Importable function pre-formats data for spreadsheet distribution, 
quoting all text. This download is accomplished via an X-modem transfer. The Spreadshest 
Importable function does not compute any statistics, however. 

The erase function allows a file to be erased to regain use of the memory space occupied by that 
file. 

This function allows a logging run to be set up. [Before] stadng the logging mn, the status of 
all enablddisabled parametem should be checked, as well as the status of the Stinr=r and buzzer. 
The stirrer and buzzer cannot be altered during a logging run, while calibration and variables 
can be changed during a run. 

To set up a run, the menu calls for the name of the logging run to be ented. It then asks for 
entry of commencement &@time (in MMDDYY/"MMSS, and Stopping date/time (in 
MMDDYY/HHMMSS). The program then asks for the time between logging scans (in 
HHMMSS), and if a warm up is desired [before beginning] the run. The warmup function 
allows the DS3 to warm up for 2 minutes [before] the logging run, mcommended ifa Sti.rer is 
used or if DO-pH-Redox sensors are not continuously polarized. Power consumption must be 
considered. This 2-minute warmup is not necessary if the DO-pH-Redox intemal polarizing 
batteries are used. These batteries continuously power the pH and Redox amplifiers, and the 
DO sensor, doing away with their 2-minute warmup q u k m e n t .  A possible shortened life span 
for the DO sensor must be considered. Even if no warmup is chosen, the DS3 automatically 
warms up for 30 seconds [before beginning] a logging scan. 

Once a logging run has been set up, the DS3 is disconnected from the interface cables. The 
transmitter will activate automatidy when the logging run starts. It will continue to activate 
until logging is scheduled to stop, the power supply is depleted, or the memory is full. 

Status 

This function displays a logging status report. The name and number of each logging nm is 
listed (start/stop/interval). Remaining memory (number of scans/mdings based on cumnt 
parameters) is listed, and remaining batteq time (96 battery life) is estimated. 

Review 

This function allows stored data to be scanned without dumping the entire file. The scan can 
begin at the beginning of a file, the end of a file, or at a specific date and time. 
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Annotate 

This function allows a 49-cbarader aMIotation to be in a text format adjacent to a 

Ston 

This function allows [data to be emtered mandly] for a particular situation. If during a 
suwey, the readings for a particular starion have stabilized, the data can be immediately stored 
asamanualfile. 

0 Header 

Typing an "H" from &Basic Menu allows access to tbeHeaderh4enu. This causes the header 
to bcpMted, and is useful iftheHegderfunctionhas been didled through the Variables Menu. 

The header will appear as: 

ABCDEF123456 

Time Temp pH SpCond salia DO DO Redox Depth Batt 
" M S S  degC units mdcm ppt %Sat mg/l mv m e n  volts 

0 MezrsUm 

an "M" fiom t h e w  Menu allows access to thelbhsam Menu. Actuating this feature 
will cause one line of data to be printed immediately. This is useful ifthe user wants to take 
occasional discretionary readings. 

0 Identify , 

Actuating this feature from t h e w  Maru causes the DS3 to print its sof€wm version and 
parameters that the unit will currently arpport. It will appear as: 

Hyblab DS3 VX.YZ TpcS%ORDB 

Power Supply 

The internal battery pack uses 10 "AA" twttrritS, whicb 5ule amtamed * intheupperpartofthe 
unit. Tbe internal battery pack will support a unit for 20 days (stirrer used) or 30 days (no 
stirrer used). A submersible external batterypackalsocan b e d ,  and will support theDS3 
for up to 140 days, but annat be used with a sther. hwercan  also be furnished by cable. 
The power source must remain amncctd to the trapsmttter dulingttreloggingfunction. 
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Unit Confiiration 

Configuration of a DS3 should be carefully considered. If the Hydmhb Loplow DO sensor is 
used, intemal polarizing batteries are necessary. This is because the LoFlow DO sensor requks 
a 5-miuute warmup period, and should therefore be continuously powered. If the sblndard 
membrane DO sensor is used, a stirrer is necessary unless a flow rate of 25 d s e c  is 
maintained past the sensor. The two minute warmup is sufficient for the standard DO 
membrane. If the LoFlow DO sensor is wed, the weighted sensor guard is used over the 
multiprobe unit. The stifier replaces the sensor guard when used, and also provides sensor 
protection and negative buoyancy. 

Deployment 

The DS3 is anchored by tying a rope or chah to the stainless-steel bail at the top of the unit. 
The device should be fixed either upright or level. The Unit should be protectad from floating 
debris, and should not be deployed in a location that makes it a navigation hazard. If markcd 
with a buoy, it should not be made attractive to vandals. It is rccommtDded that the multiprobe 
weighted sensor guard or stirrer be installed, as well as the DO sensor guard. The pH reference 
electrode should be uncapped. Be prepared to n-calibrate as necessary. The DO membrane 
may require changing after only a few days. If the unit is stationed in shallow water, them is 
a danger it could be hit by boats or outboard motor propellers. 

DS3 Maintenance a .- 
Contaminated or worn out sensors will produce unreliable data. The maintenance manual 
provides instructions on replacing or servicing worn sensors. This r e q u k  careful disassembly 
of some of the sensors, and m-calibration. A maintenance schedule needs to account for 
periodic downtime for each unit. 
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APPENDIXD 

OPERATING MANUAL MIR THE WINGED CURRENT METER 



MODEL 6011 Mk 

OPERA-TH~ MANUAL 

I YOUR CURRENT METER SHOULD BE RECEIVED WITH THE FOLLOWING ITEMS. 
PLEASE CHECK WHEN UPACKING TO BE SURE THEY ARE INCLUDED. 

1. 6011MK2 CURRENT METER 
2. VISIBLE SENSORS, PRESSURE & CONDUCTIVITY 
3. WIRE MOORING STANDOFF FRAHE (W/ANODES) AND WIRE STOP p" 

=.*-- * 4 RAM MEMORY CARTRIDGE 
5. OPERATORS MANUAL 

* R A M  MEMORY CARTRIDGES AND RAM READER KITS ARE PRICED SEPARATELY 

IF ANY OF THE ITEMS ARE MISSING, PLEASE CONTACT 0.0. ASAP 
L3D 

IM. 1295 N.W. 163rd Street, Miami, Florida 33169-9922 Tel.: (305) 621-2882 Telex: 80-8247 fax: (305) 62147 
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1 INTRODUCTION 

The General Oceanics model 6011 HkII is a battery-powered RAH 
recording current meter. It measures current by reasuring the 
angle of tilt of its own housing when suspended from a suitable 
mooring. Wings on the housing orient the meter with the current, 
the direction of which is then determined by a solid-state 
flux-gate compass. The absence of rotors and other delicate 
external sensors, together with its extremely low power 
consumption, make the meter ideal for long term deployments in 
the deep ocean, while its small size and ease of handling make it 
the choice for much inshore work. 

The meter incorporates a real-time ciock. This means that 
Universal Coordinated Time (GMT) is recorded with each data point 
on the RAM cartridge. Log keeping and data analysis are thereby 
simplified and there is less chance of ambiguity in interpreting 
the data record. The real-time clock is powered by its own 
battery, which is separate from the meter's main power battery, 
and which has R five-gear lifetime. 

The basic meter records temperature as well as the di i ta  for 
current speed and direction. Sensors to measure conductivity and 
pressure are also available as options. 

I n  the . "Vector-Averaqing" mode, the internal microprocessor 
computes the average east and north components of current from a 
nanher of i ndi-s-idl:al readings and records only those :l\-~rages cn 
t h e  R . W  cartrjdqe, a data compression t e c h n i q u e  w h i c - h  increases 
t h e  effective capacity of the cartridge by up to t}llrty-tr;o 
times. The microprocessor also computes and records t.he st.andard 
deviation of the averages to provide information on the noise 
en\-ironment of the meter. Vector-averaging is the preferred mode 
of operation. It provides the maximum amount of. data and 
requires the least amount of post-deployment data process irig . 
A f t e r  the nietci. has been recovered the RAY cartridge mist D e  
processed. Get:erul Oceanics offers  the service of reading R A 3  
cartridges and supplying a complete range of data products. 
.alternatively, the user can acquire a model 6011RR R.4M reader to 
jnrerface with any one of a range of desk-top computers, w h i c h  
allows the user to process the data himself. 

General Oceanics can supply auxiliary harduare to facilitate 
deployment of the model 6011 current meter in a wide range of 
situations. Deployment from a fixed structure such as an oil rig 
or harbor pier is the easiest to set up. For near-bottom 
measurements, a "gallows" frame is available which provides a 
fixed point mooring at a known height in the water. Most 
deployments use a wire mooring with either a surface or 
sub-surface float. For this application a "stand-off" is used, 
which can be clamped to the wire at any depth without cutting or 
damaging the wire in any way. The stand-off not only keeps the 



meter clear of the wire, but also de-couples the meter from 
w 

mooring motion. Both a standoff and a wire stop are supplied 
with the meter. 

The design of the stand-off and the operating principle of the 
meter itself both help to simplify mooring design. Being able to 
clamp the stand-off at any point aJong the wire makes it easy to 
re-configure a mooring to meet changing operational require- 

. ments Also, since the meter takes up an angle of tilt determined 
only by the current, the tilt of the mooring itself is a 
secondary consideration. This means that, particularly in high 
current regimes, buoyancy requirements and anchor weights can be 
greatly reduced-. 

The meter is normally supplied with a standard fin which covers 
the speed range zero to 225 cm/sec. For greater resolution at 
low speeds or to estend the range to higher speeds, low-speed and 
high-speed fins are available. 

.- 

2 PRINCIPLES OF OPERATION 

2.1 Basis 

The Model 6011 MK I J  current meter is EL microprocessor controlled 
d a t a  logger which captures data from a number of sensors  and t h e n  
records them on a RAM cartridge. The overall operation of t h e  
iiret er is b y - '  - a t  esplained by the simplified program flnw chart 
st;o\;n in Fig. 1 .  
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2.2 Vector Averaging 

In the vector-averaging mode, the microprocessor proceeds to 
compute the north and east components of current immediately 
after is has read the orientation sensors. To compute the 
components it needs to know which of the three fins are fitted to 
the meter. This information is provided by the setting of the 
mode selector switch: positions 2, 3 and 4 for vector averaging 
with low, standard and high speed fins. The number of samples 
over which the average is taken is determined by the setting of 
the samples-per-burst switch on the real-time clock board. As 
shown in Fig. 2, a line called "burst status" .remains low during 
the burst period. All the time the status line is low, each 
component is added to a running. total. If it is high, 
signalling the end of the averaging period, the running :total is 
divided by the number of samples to arrive at the average. 
Standard deviation is treated in a similar way. The meter then 
goes on to read the real-time clock and the outputs of the 
environmental sensors. Each reading is tagged with time and 
recorded to RAM. Finally the meter is powered down. This means 
that battery power to the sensors and any other high current 
components is s~itched o f f ;  only the essential time-keeping 
components and some of the data memory remain operating. Hence, 
current consumption between samples is reduced to a f e x  
mic-roamps, allowi~ig the meter to operate for up to one year on H 

single batter. One can see from the last part of the flow v h n r t  
t h a t  time, date and the readings of the environmental sensors 
that. are  r-ecordeti ccjrlespond to the LAST of the samples \!sed to 
form t h t .  vector averages of current, a .poifit that may 
s i g n j  ficant in data 1:;terpretation. 

Calibration tables f o r  u l l  three fins are stored in the meter so 
that if  a f i n  is changed j t  is necessary to set the mode selector 
ss$-;itch to the new posit.ion. T h e  t a b l e s  for meters fitted with 
pressure and corrdrict i v i t y  sr?nsors are slightly differenl f r o m  
t h o s e  w i t h o u t .  
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I 2.3 Self test 

An external ON/OFF switch is mounted on t h e  end cap of the 
meter’s pressure housing. As the hardware block diagram in Fig. 
2 indicates, when the switch is in the ON position trigger pulses 
from the real-time clock are allowed t o  reach the power control 
circuitry and the meter cycles through its measuring and 
recording functions as already described. In the OFF position 
the meter remains in the quiescent, low powerc condition. 
Turning the switch from OFF to ON triggers a self-test and 
initialization sequence. 

.. . -- 3 CONTROLS AfiD INDICATORS 

3.1 User Operated Controls 

The Model 6011 Mk I1 current meter has a number of user-operated 
controls which select the various operating modes and sampling 
intervals. Most of the controls are mounted on the main printed 
circuit boards (see Fig.3) and are accessible only when the meter 
is withdrawn from its pressure case. The one esternal switch is 
mounted on the end cap opposite to the swivel end. Conductivity 
and pressure sensors, when fitted, are mounted on the same end 
cap. 

3.2 External ON/OFF Switch 

This rotary action switch controls the flow of trigger pulses 
from the clock board to the main board. In the OFF position no 
pulses get through and the meter remains in its standby state 
draxing minimum battery current. In the ON position the meter is 
t r i g g e r e d  into operation at t h e  rate set by the sampling-interval 
and burst-sampling switches. If the meter is out of its pressure 
c a s e ,  the successful progress of the routine can be followed by 
counting the eight flashes of the self-test lamp. 

Normally, this switch will be turned ON or OFF once or twice as 
part of the check out procedure and then left OFF until just . 

before  deployment. 

3.3 Sampling Interval 

This switch sets the basic sampling interval of the meter in all 
its operating modes. Operated with the aid of a small 
screwdriver, this 10-position switch selects intervals from 7.5 
seconds to 60 minutes. See SPECIFICATIONS for the full range of 
available intervals. 
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3.4 Burst Length 

A 6-position switch selects the number of 8amples in a burst. 
The numbers available are one to 32 in 1:2 steps. This switch 
selects the number of samples over' which the average is taken. 
In position six, for example, a burst of 32 samples will be 
averaged before being.recorded as a single value. With the 
switch in position one, the burst length is a single sample. 

3.5 Burst Interval 

A 4-position switch determines the interval between the samples 
to be used in a vector average. .Thug, if a burst of eigst 
samples and an interval of four seconds are selected, the 
effective averaging period will be 32 seconds. 

3.6 Trigger Reset 

Pressing this button resets the counting circuitry so that 
trigger pulses can be made to occur at a known time in each hour. 
The general rule is that the first trigger pulse occurs at a time 
one h a l f  of the selected sampling interval after pressing the 
reset button. If a sampling interval of one minute has been 
selected; for  example, then the first trigger will occur 30 
seconds after pressing the trigger reset button, the next at one 
minute and thirty seconds, the nest at two minutes and 30 seconds 
and so on. T h e  general rule does not apply for the 30 and 60 
minute sampiing intervals. In both cases the first trigger 
occurs 22.5 minutes after reset; all the following ones are at 
the selected intervals. 

The r e d  indicator lamp next to the button provides a positive 
indication that reset has occurred. 

The push-button has no effect on the setting of the real-time 
clock. 

3.7 Mode Selector 

This switch, mounted on the opposite side of the meter from the 
other four controls, determines the vector-averaging mode. 
Position 1 is for factory use. Positions 2, 3 and 4 select the 
vector averaging mode. Position 2 should be used if a low-speed 
fin is fitted to the meter, 3 for a standard fin and 4 for a 
high-speed fin. When computing the vector averages, the 
microprocessor examines the switch setting in order to select the 
correct fin calibration look-up table. (0 



3.8 Self-Test Lamp 

When the meter self-test is triggered by actuating the external 
ON/OFF switch, this lamp flashes at the rate of eight times in 
three seconds as the test proceeds. 

4 RAM MEMORY OPERATION 

4.1 Introduction 

RAM Memory is a solid-state memory system which replaces the more 
traditional tape recorder and data cassette for long term storage 
of the data gathered by the current' meter. It makes use of-a 
removable data cartridge containing its own 10-year battery power 
source. The cartridge is smaller than a standard audio cassette, 
offers up to twice the data capacity, and can be quickly and 
conveniently changed in the field with no external equipment. 

The design of the RAM Memory incorporates a number of features to 
ensure that recording will take place reliably during a 
deployment and that data cannot be accidentally erased after a 
recovery of the meter. For instance, a mechanical interlock 
prevents the user closing the pressure housing if the cartridge 
is incorrectly seated in its holder and a self test procedure 
warns if' the cartridge's internal battery has run down. After 
recovery, a write-protect switch on the cartridge can be set, 
thus making it. almost impossible to inadvertently erase the 
stored data. 

A simple reader is available (6011RR) which plugs into.an 
expansion slot of an I.B.M.* P.C. or PC/XT desktop computer. 
This, together .with software which is supplied by General 
Oceanics, allows the user to read and process the data stored in 
the cartridge. 

*Registered trademark of International Business Machines 
Corporation. 

4.2 Cartidge Data Capacity 

Cartridges are available in nominal capacities of 64, 128, 256 
and 512 kilobytes. Each data record in the meter is stored as a 
13-byte word. In addition, 13 bytes are used to store the 
instrument serial number together with some information used 
internally by the meter itself. Taking as an example a 128 kbyte 
cartridge, we can now calculate it8 capacity in terms of data 
records. The actual sice of the cartridge is 131,072 bytes. 
This leaves 131,059 bytes for useful data, which is equivalent to 



10,081 complete data records. The corresponding figures for the 
other sizes are 5,040, 20,163 and 40,328 data records. The 
largest capacity cartridge, therefore, allows recording once 
every ten minutes for almost a full year. 

5 INSTRUMENT PREPARATION 

5.1 Battery Capacity 

First check that there is sufficient battery capacity remaining 
to run the instrument for the planned deployment period. The 
only way to be-sure of this is by keeping an accurate record of 
battery use on’ the label provided-on ‘the ‘side of the battery. ‘if 
there is any doubt, use a new battery. (Refer to section 6.3.1 
Battery Life. ) 

5 . 2  Battery Replacement 

The actual removal and replacement of the battery is very 
straight forward. The grey plastic battery holder is held in 
place by a short retaining bar which is secured with a single 
captive screw. Battery connection is via the blue 5-pin 
connector at the end of the short pigtail. As the battery holder 
is being slid into position, take care to guide the pigtail into 
the slot provided. 

‘e 
5.3 Switch Settings 

First select the mode, selector switch. If vector averaging 
then make sure the switch points to the correct fin . Then set 
the burst-interval and samples-per-burst switches for the desired 
averaging period. Thirdly, bearing in mind the constraints 
pointed out in paragraph 8 . ,  select the sampling interval to 
match the planned deployment period. Finally, press the trigger 
reset button to lock  the triggering seyuence in the right phase 
with the real-time clock. 

Again, f o r  many applications, abraqing over 32 samples at 
2-second intervals (Samples-per-Burst=32: Burst Interval=2sec. 1 
provides good coverage. The sampling interval can be set 
anywhere between 2 minutes arid 30. minutes, depending on the 
duration of the deployment. 

When the instrument has been prepared as just described, activate 
the external ON/OFF switch to trigger the self test sequence 
(eight flashes of the self test lamp). Some practice may be 
needed in positioning the meter so that the self-test lamp can be 
observed while activating the external 8witch. If all is well at 
this stage the switch should be turned off and the meter sealed 
in its pressure housing. 

‘0 



5.4 Sealing Up 

The iaportant points at this stage are (1) place a desiccant bag 
in the pressure housing, and ( 2 )  make sure  that the single O-ring 
seal, and its mating surface, are clean, lightly greased and 
undamaged. N I 1 B E R  OF THE HOUSING MATCHU 
THAT OF THE MET= Slide the meter carefully into 
the housing, checking that the battery pigtail is tucked out of 
the way. Turn the meter so that the alignment hole in the end 
cap matches the one in the housing. As the meter is driven home, 
the pin at the end of the meter should engage the locating hole 
in the far end cap. Secure the meter using the thick nylon 
monofilament 1Qcking cord. It should .slide into the matching 
half-grooves in the end cap and the'pressure housing until only 
the L-shaped termination is exposed. The short end of the L is 
then pressed into the aligned holes. This ensures that the 
meter's internal sensors are lined up with the center line of the 
fin. 

5.5 Deployment 

After the meter has been prepared as described in the foregoing 
paragraphs, all that remains is to TURN THE EXTERNAL SWITCH ON 
and attach the meter to the mooring. 

3 . 6  Fin Change 

I f  t h e  meter is to be used in areas where v e r y  high or very low 
c u r r e n t s  are expected, the standard fin can be replaced by one 
w i t h  the appropriate range (see SPECIFICATIONS for ranges 
available). The fin is secured by two cable  ties which rest in 
gr*oo\-es in the pressure housing (see section 12.3 for part 
numbers of replacement ties). The fin is aliqned with the meter's 
direction sensors by t h e  nylon b o l t  a t  t.he swivel end of the 
h o u s i n g ;  the bolt is in turn secured by a locking screw in one of 
t h e  lugs of the end cap. Note that although the fin can be 
changed, THE PRESSURE HOUSING AND ELECTRONICS PACKAGE MUST STAY 

. TOGETHER AS A PAIR TO PRE SERVE THE ACCURACY OF CAJnI BRATIO N. 

6 DEPLOYMENT 

6.1 Preparing for Deployment 

In preparing a meter the user should, in general, follow the 
procedures detailed in Section 5 (INSTRUMENT PREPARATION) of the 
Operating Manual. 

The rode selector 8witch (described in section 3.7) should be set 
to position 2, 3, or 4 depending-on whether a low, standard or 
high speed fin is fitted to the meter. 



F i g . 1  shows t h e  RAM Memory c a r t r i d g e  i n  place i n  t h e  c u r r e n t  c. 
meter. To p l u g  i n  t h e  c a r t r i d g e  s imply  l i f t  t h e  l a t c h ,  t u r n  t h e  
c a r t r i d g e  so t h e  write-protect s w i t c h  f a c e s  outwards ,  and i n s e r t  
it i n t o  t h e  30- pin s o c k e t .  I f  t h e  c a r t r i d g e  is n o t  p r o p e r l y  
seated, t h e  l a t c h  w i l l  n o t  s p r i n g  back t o  its f u l l y  closed 
p o s i t i o n  and it w i l l  be i m p o s s i b l e  t o  s l i d e  t h e  meter i n t o  t h e  * 

p r e s s u r e  h o u s i n g .  

F i n a l l y ,  s e t  t h e  w r i t e - p r o t e c t  s w i t c h  . o n  t h e  c a r t r i d g e  t o  OFF, 
plug  i n  t h e  b a t t e r y ,  and t u r n  on t h e  e x t e r n a l  ON/OFF s w i t c h .  The 
meter w i l l  t h e n  go t h r o u g h  a self- test r o u t i n e  as i n d i c a t e d  by 
t h e  S e l f - T e s t  lamp f l a s h i n g  e i g h t  times. I f  t h e  lamp does n o t  
f l a s h ,  check  t h a t  t h e  c a r t r i d g e  is  p r o p e r l y  plugged i n  w i t h  t h e  
w r i t e - p r o t e c t - s w i t c h  o f f .  

I 

- 

6 . 2  Unplugging t h e  C a r t r i g e  

When t h e  c u r r e n t  meter i s  r e c ~ v e r e d  a t  t h e  end o f  a deployment it 
w i l l  be n e c e s s a r y  t o  remove t h e  c a r t r i d g e  from t h e  meter i n  order 
t o  r e a d  i t .  The c a r t r i d g e  is so d e s i g n e d  t h a t  is  v e r y  d i f f i c u l t  
t o  l o s e  or a l t e r  t h e  s t o r e d  d a t a  w h i l e  unplugging i t .  However, 
t o  be a b s o l u t e l y  s u r e ,  t h e  f o l l o w i n g  p rocedure  s h o u l d  be 
f o l  lowed : 

a )  A s - t h e  meter a r r i v e s  on deck set t h e  E x t e r n a l  ON/OFF 
s w i t c h  t o  t h e  OFF p o s i t i o n  and n o t e  t h e  time. 

h )  Rinse w i t h  f r e s h  w a t e r  and d r y  t h e  meter as u s u a l .  
c )  Remove t h e  meter from t h e  pressure  housing.  
d )  Set the w r i t e - p r o t e c t  s w i t c h  on t h e  RAM c a r t r i d g e  t o  

e )  Unplug t h e  b a t t e r y .  
f )  L i f t  t h e  l a t c h  (see F i g  1 )  and remove t h e  c a r t r i d g e  

the ON p o s i t i o n .  

from i ts  s o c k e t .  

A l l  t h e  t i m e  t h e  c a r t r i d g e  i s  o u t  of t .he  meter t h e  w r i t e - p r o t e c t  
switch s h o u l d  be l e f t  i n  t h e  ON p o s i t i o n .  

6 . 3  O t h e r  Notes  

6.3.1 B a t t e r y  L i f e  

RAM Memory draws less power from t h e  b a t t e r y  a l l o w i n g  more 
r e a d i n g s  t o  be t a k e n .  For i n s t a n c e ,  when t a k i n g  32-sample 
a v e r a g e s ,  t h e  ba t t e ry  h a s  enough e n e r g y  fo r  40,000 32-sample 
a v e r a g e s .  So, t h e  maximum deployment t i m e  is one y e a r  OR t h e  
t i m e  t o  r e c o r d  40,000 32-sample a v e r a g e s  OR 8 0 , 0 0 0  16-sample 
a v e r a g e s  OR 160,000 8- sample a v e r a g e s ,  whichever  is t h e  s h o r t e s t .  
Note t h a t  t h e  40,000 a v e r a g e s  c o u l d  be recorded  i n  a s i n g l e  
deployment u s i n g  a 512 k b y t e  c a r t r i d g e  or i n  a series of  
deployments  u s i n g  a 128 k b y t e  c a r t r i d g e  s e v e r a l  times. 



6.3.2 Last Record Data Loas 

The R A M  Memory system can loose some data as a result of the 
averaging process itself. For example in the process of 
assembling a 32-reading average, the meter is switched of f  just 
before taking the 32nd reading 31 data points have been lost. 

6.3.3 Monitor Connector 

The monitor connector is disabled except for the manufacturers 
use. To check out a meter, it is a simple matter to record a few 
minutes’ worth-of data and then read the,cartridge. 

6.3.4 Serial Number Record 

The first two bytes in the’RAM Memory cartridge are used to 
record the meter’s full serial number. 

6.3.5 Data Format 

Data within the meter are handled as binary numbers, each having 
sufficient bits to match the required precision. A s  the data are 
prepared for recording the individual numbers are st.acked end to 
end to form R string 104 bits long. During the recording process 
i t s e l f  the string of bits is stored in the RAM ?femory cartridge 
eight bits at a time as 13 bytes. The bits for each record are 
organized as follows in the order shown: 

- Data Number of B its 

Month 
Day 
Hour 
Yinute 
Pressure 
Temperature 
Conductivity 
East current component 
West current component 
Standard deviation in east component 
Standard deviation in west component 

Total 

4 
5 
5 
6 

1 2  
12  
1 2  
12 
12 
12 
12 

104 



The way in which each piece of data is encoded and the 
significance of each bit in the record are as follows: 

Number of b ita Vector A vergging 

1 
7 
4 
5 
5 
6 
12 
12 
12 
12 
12 
12 
12 

* l  
Serial Number 
Month 
Day 
Hour 
Minute 
Pressure 
Temperature 
Conductivity 
East Component 
North Component 
E. Std. Deviation 
N. Std. Deviation 

.. 

112 

'7 BATTERY 

7.1 Battery Safety 

Lithium batteries store a large amount of energy in a small 
volume so they should always be handled with care. The following 
rules should be followed: 

DO NOT incinerate, short circuit, puncture, crush or disassemble 
the battery. 
DO NOT attempt to re-charge the battery. 
DO NOT store or use the battery at temperatures above 72 deg. C .  



8 CAUTIONARY NOTES 

8.1 Choice of Sampling Interval 

When vector averaging, the sampling interval rust be long 
enough to allow the meter to complete its cycle of operation. 
For example, if a burst length of 32 samples is selected together 
with a burst interval of two seconds the cycle takes almost 64 
seconds to complete. In this case the sampling interval should 
be no less than two minutes 
(since the next shortest interval, one minute, is insufficient to 
accommodate the complete cycle). 

If too short an- interval is inadvettenily selected the metdr 
automatically compensates, for many combinations of burst length 
and burst interval, by ignoring the intermediate trigger pulses. 
However, at best, this can only complicate later interpretation 
of the data record. 



9 SPECIFICATIONS 

Speed : 
Sensor: Force-balance tilt sensor. 
Range: 0 to 300 cm/sec. (with appropriate fin) 
Accuracy: +/- 1 cm/sec. 
Resolution: +/- 1 cm/sec. 

Direction: 
Sensor: Three-axis flux-gate compass 
Accuracy: +/- 2 degrees. 
Resolution: +/-  1 degree. 

- 
Temperature: . 
Sensor: Aged linear thermistor 

Range: -5 to +45 degrees C. 
Accuracy: +/-  0.25 Degree C. 
Resolution: +/- 1/64 Degree C. 
Thermal time constant: < 2 MINUTES 

(Yellow Springs Instrument Co. Type 44202). 

Conductivity: 
Sensor: Inductive Toroid 
Range: 0 to 75 mS/cm. 
Accuracy: +/-  2.5 mS/cm. 
Resolution: + / -  0.1 mS/cm. 

Pressure: 
Sensor: Strain gauge. 
Range: 0 to 10,000 p.s.i. 
Accuracy: + / -  0.5% 
Resolution: +/-  0.1% 

Internal clock: 
Type: Quartz crystal. 
Accuracy: + / -  0.1 second/dap 
Outputs: Trigger pulses. Date and time information. 
Power: Lithium battery independent of meter*s main 

battery. Battery life: 5 years. 

Sampling interval: 
Selected by 10-position switch. 
Available intervals: 7.5, 15, 30, 60 seconds, 

2, 5 ,  lo., 20 ,  30, 60 minutes. 

Burst sampling: 
Samples per burst selected by 6-position switch; 

Burst interval selected by 4-position switch; 
2 ,  4 ,  8, 16, 32 samples per burst. 

2, 4, 8, and 16 seconds. a 
Data capacity: 

Cartridges are available in nominal capacities of 64, 
128, 256 and 512 kilobytes. Each data record in the 



meter is stored as a 13-byte word. In addition, 13 
bytes are used to store the instrument serial number 
together with some information used internally by the 
meter itself. Taking as an example a 128 kbyte 
cartridge, we can now calculate its capacity in terms 
of data records. The actual size of the cartridge is 
131,072 bytes. This leaves 131,059 bytes for useful 
data, which is equivalent to 10,081 complete data 
records. The corresponding figures for the other sizes 
5,040, 20,163 and 40,328 data records. The largest 
capacity cartridge, therefore, allows recording once 
every ten minutes for almost a full year. 

1. 
- -  - 

Data translation: 
Using Model 6011RR reader with desk-top 
computer (e.g., I.B.N. *P. C. or compatible). 

Battery: 
Two D-size lithium cells with capacity of 14 amp-hours. 
Output: 7.8 volts 
Life: up to one year, depending on operating mode. 

Pressure case dimensions: 
Length: 54.9 cm. Diameter: 10.5 cm. 

Weights: 
In air: 9/0  Kg. In k-ater: 4.5 Kg. 

Pressure Seal: 
Single O-ring. 
Tool-free opening and closing using General Oceanics’ 
standard plastic cord sealing sgstem. 

Exposed material : 
Plastic and hard-coat anodized dichromate sealed 
aluminum. 

Wing characteristics: 
Low speed: 0 to 70 cm/sec. 
Standard: 0 to 225 cm/sec. 
High speed: 0 to 300 cm/sec. 

. .  



10 MOORING METHODS 

Figs. 4 and 5 illustrate possible ways of deploying the Model 
6011 MkII current meter. Its lightness and compactness 
considerably ease the expense and difficulty of designing 
moorings. In deep-sea moorings, especially, the savings are 
enhanced by the reduced requirements in flotation, anchor weight 
and cable size. 

- -  .. c 
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11 CALIBRATION CURVES 

On the following pages are six calibration curves showing tilt 
angle as a function of current speed for the low-speed, standard 
and high-speed fins.. For each speed there are two curves. One 
is for meters that have no environmental sensors the other is for 
meters fitted with a conductivity sensor. The addition of a 
pressure sensor does not change either calibration curve. A 
temperature sensor is fitted to all model 6011 meters but since 
it is buried in the end cap, it too has no effect on the 
calibration curves. 

- .. .c 



i s 
f 
J 

w 

n 
V 

n 
\ 
E 
V 
W 

1) 
0 .  
0 

Y) 
n 
e 
C 

1 
0 

E 

1 10 

1 0 0  

90 

89 

70 

60 

50 

4 0  

30 

20 

I O  

0 

-IO 

Model 6011 Calibration Curve 
L a w  Spood Fln; No E~vlronmonlal Sonrorr 

-10 I O  30 50 70 90 

Tllt Anglo (00gro.r) 

C 



Model 6011 CalibrationCurve 
L a w  Spood n n  4 t h  Conduc1lvlty 

h 
V 
t 
i 
E 
0 e 
0 : 
n 
Y) 
e 
C 

J 
0 
E 

flll Anglo 

50 

(Dogrooa) 

70 90 



i 1 I 1 I I I I I i ! ! ! I 

! i j I I I I 1 I 1 

3
 

* 0
 

* 4 C
 

N
 

0
 

F
ig

.8
 

Calibration 
C

u
rv

e
 

Standard Fin: 
N

o
 Environmental 

Sensors 



t I I I i I i i ! i i 1 1 I 
:

,
 

0
 

Q
 

0
 

h
 

e
 
e L

 
m
 

a 
n

 
Y

 

F
ig

. 9
 

C
a
1
 i
 b
r
a

tio
n

 C
u

rv
e

 
S

ta
n

d
a
rd

 F
in

 n
ith

 C
o

n
d

u
c

tiv
ity

 

-.;;; 

CD 
I 

>
 

L
-
~
 

(J
 

'
0

 

,.. 
c: =

 ~ I j 
0 

u 
.-

:J 
... 

-v 
ftI 

c 0 i 
... 

(,J 
I 

.0
 

s: 
.--

• 
ftI 
(J

 
c 
i:: 

j 

~
 

-V
 

~
 

~
 

0 
0 

-V
 

CO 
C

 
0 

-
~
 

CD 

I I 
"0

 
0 
~
 

i ! I 

--_.-
. __ •.. _

-----
-
-
-
-
-
-
-
-
-
-
-
_

-
-
-
-
.
 

" " \. \ 
\ , \\ \ , .. \ 

.0 
1\ \ \ \ \ 

. 

I 

\ ~ 
I 

~, t'-.... 

2 
8 

i 
S 

$ 
2 

0 

C
A

lib
r
A

tio
n

 
C

u
rv

e 

o .. 0 • 0 N
 

...... • • • c. • 0 -• 0
. 

c 

"" ~ 

• .) 



L
-
 

.- og
 

F
;
'
 

0
=
 

0
-
 

0
 
a
 0
 
e
 

0
 
t
 

0
 

Fig. 10 
Calibration 

C
u

rv
e

 
High-

speed 
F

in
: 
No 

E
n

v
iro

n
m

e
n

ta
l 

S
w

tS
O

rS
 

-
-
-
-
-
-
-
-
-
-
-
-
-

---------
.... --_.-

• 
I 

..... ,'-.. 
"
~
 

. 
I 

". "-
G

) 

>
 .... 

~
 

~
 

0 

(J
 

• c • II) 

..., • 

, 

~, 
I 

I 
i 

I 
, 

I 

1\1 
I i 

~\ ! 
1 

\ 
I 

I 
I 

.0
 

.... • • 
~
 

E
 

.... 
c ., 

..0
 
~
 

"> 
~
 

c 
w

 

(J
 

0 
%

 
.,.-

c 
.,.-

0 
i: 

• 
c.c x II) 

G
) 

.s::. 
"'0

 
2 

0 -
~
 

i\ \ 1\ 

I 

\ 
I 

I 
! 

1\ 

• .. ~ • 0 --• v. C
 

'If 
C

 

-~
 

\ :\ i\ r"-.... 
I 

S
e
n

.a
r
s 



I ! 

F
ig

. 1
1
 
Calibration Curve 
H

ig
h
-

s
p

e
e
d

 F
in

 with 
Conductivity 

--, 

Model 6011 Calibration ~urve 
HI9h Sp •• d FIn with Conductivity 

300 

280 
T I 
~ 

I I T r 1- I 1 
-

- 1/ ~ 

210 

240 

110 

"" v 200 • .. 
~ 180 
v .. 0 'oJ' 

" 140 • • a 

~ 

l-

L-

- ~ -

~ 

/ 
--1 

~ 

I -

i--

- / 
--

v 

..... 

~ --
",/" 

--t 

~ 
V 

/",'- -
--1 

-' . 
-

Itt 120 
• c tOO t 

I--

I-
~' 

r-. -- --1 

---I 

~ 80 
0 

10 

40 

20 

0 

.-
I-- --.....-

.... ~ 
f- -

l-/' 
j/ J 

I 

J J ~ 

--1 

~ 
---1 

-20 

o 20 ~o 60 80 

Angl. of Til' (D.9,. ... ) 

" - .,. 



(0 
12 MAINTENANCE 

12.1 Routine Care 

Because of its simple design, the Model 6011 requires very little 
in the way of routine maintenance. The main battery should be 
replaced as recornmended in section 6.3.1 of this manual. The 
batteries in the real-time clock ha3e a life of five years. 
Changing these batteries entails removing the protective covers 
and re-setting the clock using special equipment available only 
at the factory. For this reason, it is recommended that meters 
be returned to General Oceanics, Inc. when the clock batteries 
become due for replacement. 

Before each deployment, lightly greaie the O-ring seals and check 
them for damage. If there is any doubt about their integrity, 
they should be replaced. After a deployment, remove any marine 
growth, exercising special care in the region of the conductivity 
and pressure sensors, and thoroughly rinse the meter in fresh 
water. Remove the main battery and store it separately if the 
meter is left unused for more than a few weeks. 

..., .. - -  .2; 

12.2 Antifouling Treatment 

To protcct it against marine growth during extended deployments, '*' 
the meter can be treated with anti-fouling paint. The following 
procedure uses material which are readily available at boat 
supply stores and which are compatible with the aluminum of the 
pressure case and the plastics of the fins. The layers of paint 
have a negligible effect on meter calibration. 

Step 1: Clean housing thoroughly with hot, soapy water and 
rinse. Allow to dry and.wipe thoroughly with acetone to degrease 
surface. 

Step 2: Remove the ABS wing from the current meter pressure 
housing. Then apply two thin coats of Pettit Metal Primer to the 
pressure housing, allowing at least 2 hours drying time between 
coats. 

Step 3: Apply two thin coats of Pettit Vinyl Red Undercoater. 
This forms the prime barrier to protect the aluminum. It is 
important that two thin coats, instead of one thick one, be used 
to ensure total coverage of the aluminum. Also apply two coats 
of undercoater to the ABS wing to ensure better adhesion of the 
antifouling coating. Remember to leave at least 2 hours between 
coats. If possible, apply the undercoater with a sprayer. For 
thinning and cleaning use Pettit # 140 Vinyl Thinner. io Step 4: Applying the antifoulant. Pettit Alumiguard is 
recommended because of its compatibility with aluminum. The 
current meter may be painted then shelved for up to 3 months 
without the treatment loosing its effectiveness. Two or more 



thin coats should be applied; if expected use is in a high growth 
area put on up to 5 thin coats. Recoat time is from 1 to 4 
hours. Wait at least 16 hour8 after the last coat before 
immersion. Remember to coat the wing when using the antifoulant. 
Pettit t 140 Vinyl Thinner is used to thin the paint and for 
cleanup. 

12.3 Spare Parts 

The following are the General Oceanics reference numbers to the 
more frequently used spare parts. 

fteni' 

Standoff 
Wire Stop 
O-ring 
Desiccant bag 
Cable tie - fin 
High-speed wing 
Low-speed wing 
Standard wing 
Battery 

---- G.0- Reference X 

6011SO 
6011WS 
81-0153 
99-0611 
48-1225 
6011000004 
6011000003 
6011000002 
6011BL 

---------------- 
.,, 
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General Oceanics RAW Reader Manual 

1 INTRODUCTION 

1.1 Function 

The General Oceanics Model 6011RR R A W  Reader is designed to 
read the data cartridges used on the 6000 series of oceanographic 
recording instruments. These data cartridges contain banks of 
CMOS memory chips together with a lithium battery which allows 
them to retain recorded data for over ten years. The Reader plugs 
into an IBM PC/XT, or compatible, desktop computer. Data are 
taken from the cartridge, displayed on the computer screen, and 
recorded on a disk file. The user can then access the file and . 
carry outzany further .processing.he wishes. . .t 

2 INSTALLATION 

2.1 Component Parts 

The Model 6000RR is shipped as a package of four items: 

1. The RAM Reader main unit. This holds the socket into 
which is plugged the data cartridge. 

2. An interface card which plugs into one of the 
expansion slots in the IBN PC/XT. (MetraBpte Corp. 
Yodel PIO-12 1 

3. A ribbon cable with 37-pin connectors to connect 
items 1 and 2. 

4. The floppy disk containing the operating and 
installation softxare. 

2.2 Hardware Installation 

2.2.1 Base Address Selection 

The IBM PC/XT accesses the interface card by way of four  
consecutive address locations in the PC 1/0 address space. These  
addresses start at a base address which is selected by an 
8-position DIP switch (see Fig.1). The base address can in theory 
be placed anywhere in the 1/0 address space, but base addresses 
below FF hex (255 decimal) should be avoided as this address 
range is used by the internal 1/0 of the computer. The 200-3FF 
hex (512-1023) address range provides extensive unused areas of 
1/0 space, though you should check with page 2-23 of the 
"Technical Reference Manual" for possible conflicts with commonly 
installed peripherals. 
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9 8 7 6 5 4 3 2  

ON * * * * * *  
/\ : : : : : : : :  
I @  * *  I I  ----------------- 

Fig.1 Base address switch setting for 300 hex (768 decimal) 

T A B L E  I. Switch Position Address Equiiralents. Iz 

Switch posn. 
9 

7 
6 
5 
4 
3 

a 

Address line 
A 9  
A 8  
A 7  
A 6  
A S  
A 4  
A 3  

Decimal equivalent 
512 
256 
128  
64 
32 
16  

a 
2 A2 4 

-Switches have decimal values as shown above, in the " o f f "  
'position. In the "on" position the decimal value is zero. 

Conflict with other peripherals that may be installed often 
manifests itself as erratic data displayed on the screen, in 
which case a different base address should be selected. 
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2.2.2 P I 0  Card Installation 

Turn off the computer, disconnect the power cords, and move 
it so that you can work on it from the back. Open the computer 
and remove the screw holding the f i l l e r  plate that is in line an 
empty expansion s l o t .  Remove the f i l l e r  plate and plug the 
interface card into the slot making sure it is seated firmly in 
the connector. Finally, secure the card bracket with the screw 
that was removed earlier, and return the computer to its case. 
You can now proceed to install the software. 

2.2.3 System Assembly c 

Position the RAM Reader main unit alongside the computer for 
convenient access. Use the 37-way ribbon cable to connect it to 
the interface card in the computer. 

2.3 Software Installation 

2.3.1 Introduction 

The diskette supplied with the RAM Reader contains 
a nuyber of programs and files. MANUAL.DOC contains the test for 
this manual. The second is a program labelled SETUP; it allows 
the user to select which disk drive will be used to store the 
data that is read from the RAM cartridge. .It also tells the 
actual reading programs the base address that has been selected 
on the interface card. The remaining files contain the programs 
which control the reader and format the data (e.g..RDCM will read 
the RAM cartridge from a MKII Current Meter). These programs are 
all very similar and differ only because different instruments in 
the 6000 series use slightly different data formats (see Section 
3 ) .  

2.3.2 Running SETUP 

First you should make a working copy of the software disk 
supplied, using the normal DOS commands. The original disk can 
then be stored as a back-up. 

At this stage it is worth giving some thought to the general 
arrangement of your data handling system. The overall aim is to 
transfer data from the RAM cartridge to a disk file on either a 
floppy or hard disk. Once in a disk file the data can be accessed 
much more quickly and conveniently than by re-reading the 
cartridge. For a system with two floppy disks, it will normally 
be most convenient to run the program disk in drive A: and to 
store the transcribed data on a separate disk in drive B:. With a 



Genera l  O c e a n i c s  R A M  Reader Manual 

h a r d  d i s k  sys tem,  runn ing  t h e  program o n  t h e  h a r d  d i s k  - d r i v e  C - and s t o r i n g  data on a f l o p p y  d i s k  i n  A:  may be bes t .  

Whatever a r rangement  you u s e ,  t r a n s f e r  a l l  t h e  f i l e s  on t h e  
Genera l  Ocean ics  d i s k  t o  t h e  selected d r i v e ,  e i t h e r  by i n s e r t i n g  
t h e  f l o p p y  d i s k  i n  t h e  d r i v e  or by copy ing  them t o  d r i v e  C : .  Then 
make t h e  selected d r i v e  t h e  d e f a u l t  d r i v e  ( e . g .  i f  C: t h e n  type  
‘C : ’  fo l lowed  by RETURN). Then type ‘SETUP”fol1owed by RETURN. 
A f t e r  a few seconds  you w i l l  see t h e  i n t r o d u c t o r y  banner  fo l lowed 
by a prompt t o  select t h e  d a t a  s t o r a g e  d i s k  d r i v e .  Hake your 
se lec t ion ,  f o l l o w i n g  t h e  g u i d e l i n e s  i n  t h e  opening r e m a r k s  o f  
t h i s  sec t ion.  

The nex t  prompt cal ls  for t h e  e n t r y  of  t h e  b a s e  a d d r e s s  
which you3iavc  a l r e a d y  s e l e c t e d  on t h k  DIP s w i t c h  on t h e  
i n t e r f a c e  c a r d .  E n t e r  t h i s  a d d r e s s  as a decimal  number. 

Once you have  entered t h e s e  t w o  p i e c e s  o f  i n f o r m a t i o n  t h e y  
are  s t o r e d  i n  a f i l e  SETUP.DAT on t h e  d e f a u l t  d r i v e .  There  is no 
need t o  r u n  t h e  SETUP program a g a i n  u n l e s s  you wish t o  change 
t h e s e  i n i t i a l  c o n d i t i o n s .  

2.3.3 Reading Data ‘ 

To r e a d  d a t a ,  t y p e  t h e  a p p r o p r i a t e  program name fo l lowed by.) 
R E T U N .  The program name can be found i n  S e c t i o n  3 ,  DATA FORMAT, 
under  t h e  name of t h e  i n s t r u m e n t  on which t h e  d a t a  w e r e  r ecorded .  
For esample ,  i f  d a t a  were recorded  o n  a Hadel 6011 MK IT c u r r e n t  
m e t e r ,  t h e n  t h e  program t o  u s e  is  RDCM. 

The  program w i l l  s tart  by d i s p l a y i n g  t h e  f o l l o w i n g  
i n f o r m a t  ion : 

a. The serial  number of  t h e  r e c o r d i n g  i n s t r u m e n t .  

b. The number o f  samples  s t o r e d  in the c a r t r i d g e .  

c .  The d i s k  d r i v e  be ing  used f o r  d a t a  s t o r a g e .  

The program w i l l  i s s u e  a warning if you at tempt  t o  r e a d  d a t a  
w i t h o u t  a c a r t r i d g e  p lugged i n t o  t h e  r e a d e r ,  or if t h e  r e a d i n g  
program d o e s  n o t  match t h e  r e c o r d i n g  i n s t r u m e n t  i .e .  i f  you t r y  
t.o r e a d  C u r r e n t  m e t e r  d a t a  w i t h  t h e  I n c l i n o m e t e r  program- 

To proceed, fol low t h e  prompts a s  t h e y  appear on t h e  s c r e e n .  
Reading w i l l  c o n t i n u e  u n t i l  a l l  t h e  samples have been r e a d  or 
u n t i l  you r e a c h  t h e  l a s t  address i n  t h e  c a r t r i d g e .  

The d e f a u l t  r e a d  o p e r a t i o n  w i l l  d i s p l a y  t h e  date/time group  
and t h e  o r i e n t a t i o n  seasor data on t h e  s c r e e n  a l o n g  w i t h  t h e  
number of samples. Using t h e  “h” key t o  h a l t  t h e  process other 
opt ions  become a v a i l a b l e .  

0) 
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They include: 
"SI' - to start the read process at the beginning 

of the cartridge (re-starting will write 
over previously stored file!) ; 

"c" - to continue process at present position 
(always continues in default mode); 

"0" - to display the environmental sensors * 

(instead of orientation data) continuing 
from present position; 

"b" - blanks t h e  screen while processing (speeds 
up operation considerably); 

"e" - terminate processing at present position. 

Since-the generated file is.an A S C I I  delimited file it can 
reach quite a size with respect to the number of bytes. If you 
have designated a floppy drive as the storage drive then the 
program will pause after each group of 5000 readings to allow you 
to change diskettes if necessary. Hard disks 'C' through 'F' 
will continue to write the data until the cartridge end is 
reached. 

The following table will h e l p  to determine the correct 
f l o p p y  disk size and whether to replace it or to continue: 

64K 5,000 300,000 360K min. 

128K 10,000 600,000 720K min. 

256K 20,000 1 ' 200,000 1.2Meg. min. 

512K 40,000 2,400,000 10Meg. Hard drive 

(The  above examples are for a MKII Current Meter which 
averages about 60 bytes per reading) .  
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2.3.4 Examining Data 

The data file (e.g. CH2DAT.DAT) can be viewed using a number 
of different methods. DOS utilities MORE, TYPE, EDLIN and PRINT 
are bottom line methods of viewing, editing and printing the 
data. Any word processor capable of handling ASCII files can be 
used also. The file can also be imported into any number of 
spreadsheet and database environments available commercially. 

Section 3 of this manual gives the data format and 
respective column designations for instruments in this series. 

3 DATA FORMAT 

3.1 Common Features 
z -  t .A 

The format of the data displayed on the screen will vary 
from instrument to instrument. However, certain features remain 
common through out the range. Columns 1 through 4 are used to 
display the month, day, hour and minute recorded by the 
instrument’s real-time clock. The last column is the sequential 
sample number. The columns in between display data as described 
in the sub-sections relating to each instrument. 

Data are recorded on the disk file in essentially the same 
format as the display except that there are no spaces and no 
column headings. Data values are separated by commas and each 
line is terminated by a carriage return. 

3.2 Model 6011U Inclinometer 

The program to read data from Hodel 6011U Inclinometers is 
RDINC. For a Hodel 6011UP (an inclinometer fitted with a pressure 
sensor) use RDINCP. 

The file used to store cartridge data is INCDAT.DAT. 

Data are stored on disk as twelve columns. The first four 
and the twelfth are as described in Section 3.1. Column 5 is used 
to store pressure as a percentage of the sensor’s full scale 
reading. Column 6 stores temperature in degrees Centigrade. 
Column 7 represents conductivity in units of milliseimans/reter. 

Columns 8 and 9 are used to store tilt angle (relative to 
the vertical) and tilt direction (relative to magnetic north), 
both in degrees. 

Alternatively, columns 8 and 9 can be used to store tilt 
information in Cartesian form as easterly and northerly 
components. These components are derived, in principle, as 
follows. First the tilt angle is converted to its trigonometric 
sine - a number in the range zero to 1. Then, this number is 
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multiplied by the sine of the direction angle to obtain the 
easterly component. Similarly, the northerly component is 
sin(ti1t) multiplied by cos(direction). We end up, therefore, 
with numbers in the range -1 to t1. On this scale -1 in the 
column 9 would represent 90 degrees of tilt to the south. The 
Cartesian representation has an advantage, in some applications, 
of allowing tilt angles to be handled vectorially. 

The tenth and eleventh columns are values of the standard 
deviations of the two tilt components. 

If conductivity or pressure sensors are not fitted to the 
inclinometer, dummy data will be stored in the corresponding 
columns on the disk. 

ad - .c L -- 
3.3 Model 6011 MkII Current Meter 

The program to read data from the Model 6011 HkII Current 
Meter is RDCM. 

The file used to store cartridge data is CM2DAT.DAT. 

Data are displayed in 12 columns as follows: 

Column Data 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Month 
Day 
Hour 
Minute 
Pressure (as X FSD of sensor) 
Temperature (deg. C . )  
Conductivity (mS/m) 
East-West current (cm./sec.) 
North-South current (cm./sec.) 
E-W Std. Devn. (cm./sec.) 
N- S Std. Devn. (cm/sec.) 
Sample Number 

3.4 Model 6070 Thermograph 

The program to read data from the Model 6070 Thermograph is 
RDPTC. 
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The file used to store cartridge data is DATLOG.DAT 

Data are displayed in 8 columns as follows: 

Column Data 

1 
2 
3 
4 
5 
6 
7 

z z  8 

Honth 
Day 
Hour 
Minute 
Pressure 
Temperature 
Conductivity 
Sample ;Number 3 

3.5 Model 6051 Pressure Gauge 

The program used to read cartridges from the Model 6051 
Pressure Gauge is RDPG. 

Data are stored in DATLOG.DAT. 
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PRESERVATION, AND HOLDING TIMES 



II fable 1 
Analytical Methods, Sample Cont, 

Analytical . Extraction 
Parameter Method Method 

I 

iers, Presort 

Sample 
Matrix 

Water 

She I Materld' 
I 

(1) 500-ml Plastic 
Jar 

Chill, 4 O  C, 
H2S04 pH < 2 
(.25 ml) 

28 days after 
sampling 

Hardness EPA 130.1 NIA 

Water 
~ 

Chill, 4 O  c 7 days until 
analysis 

(1 1 1 -liter Amber 
Glass Jar with 
Teflon-lined 

Water Chill, 40 c 14 days until 
analysis 

(1) l-lier Amber 
Glass Jar with 
Teflon-lined 
septumo 

(1) l-liter Amber 
Glass Jar with 
T e f l d n e d  septum 

(1) 4-02 Glass Jar 
(1) l-liter Glass Jar 

(1) l-liter Amber 
Glass Jar with . 
Teflon-lined septum 

(1) 4-02 Glass Jar 
(1) lsiter Glass Jar 

(1) l-litsl Amber 
Glass Jar with 
Teflm-Unsd 

Chill, 4 O  C 2 days until 
Snalysis 

Water 

Soil chitl.4 c ' 2daysultil 
, a d *  

1 analysis 

I 
28 days until Water 

Soil chin, 40 c 28 days UntH 
1 analysis 

Analvze within 
28 Days 

I 

Water 

chin, 40 c Analyze Wi tMn I 28 Days 
(1) 4-02 Glass Jar 
(1) l - l i  Glass Jar 

E- 1 



Soil (1 )  4-02 Glass Jar 
(1)  l-liter Glass Jar 

Andyticd Methods 

Andyticd 
Mathad . 

Gsmple Cont 

EXbsetiOfl 
Method 

BidMcal Oxygen Demand (BOD) EPA 406.1 NIA chill, 40 c Start analysis 
within 48 
hours 

Water (1) l-liter Amber 
Glass Jar with 
Teflon-lined septum 

Water (1 1 600-ml Plastic 
Jar 

Water (1) l-litw Amber 
Glass Jar with 
Teflon-lined septum 

(1 1 402 Glass Jar 
(1) l-liter Glass Jar 

W b v  Tube 

Soil 

Chemical Oxygen Demand (COD) EPA 410.1 NIA 28 dayr ursil 
analysis 

Chill, 40 c, 
H#O,pH < 2 
(.26 ml) 

chm, 40 c, 
HSO,pH 2 
(.26 ml) 

M 4 O C  

Total Orgrnic Carbon (TOCI EPA 41 6.1, 
41 6.2 

NIA 28 days until 
analysis 

NIA 

EPA 9081 NIA N w  

SM 92166 NIA (1)  l-liter Amber 
Glass Jar with I Teflon-lined septum 

Chill, 40 c Not to exceed 
24 haun 

NIA 

-1 
(1) 4-02 Glass Jar 
(1)  l-Uter Glass Jar 

(2) 600ml HOPE 
Jar for metals + 
(1 1 1 -liter Amber 
Glass Jar for 
Cyanide 

W b  + Cyanide 
(filtered) 

TAL CLP chill, 40 c 
Metab - HNOI 
p H < 2  
Cyanide - NaOH 
pHs12 

Metals - 
6 months 
Mercury - 
26 days 
Cyanide - 
12 days 

Metals - 
6 months 
Mercury - 
26 days 
Cyanide - 
12 davs 

CLP Chill, 40 c 

E-2 



Metals + Cyanide 

Vdatile Organic Compowrds (VOC) 

(Base-Neutral/Add Extractables) 

Analytical 
Method 

Analvtical Methods Samde Con 

TAL 

CLP 

CLP 

Extraction 
Method 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

Water 

Soil 

(2) 500-ml HDE 
Jar for metals + 
(11 l-liter Amber 
Glass Jar for 
Cyanide 

(1 J 4-02 Glass Jar 
(1 1 1 -liter Glass Jar 

Chill, 4 O  C 
Metals - HNOI 
pH < 2 
Cyanide - NaOH 
pH>12 

Chill, 4 O  C 

Water (3) 40ml VOA chill, 40 c, 

lined septa store in dark 

Water (2) liiter Amber 
GlawJarswwith . 
Teflonlned septa I 

chill, 4 O  c, 
store in dark 

chill, 40 c" 

(11 l-liter Glass Jar 

Metals - 
6 mcmths 
Mercwy - 
26 days 
Cyanide - 
12 days 

6 months 
Mercury - 
28 days 
Cyanide - 
12 days 

10 days until 
analysis', 5 
days If 

Metals - 

10 days until 
Matpis' 

Extract within 
5 dav, 
analyze within 
40 days' 

Extract within 
10 days, 
anawe wtthkr 
40 dam' 
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Table 1 

Parmeter 

PestiddesPCBs CLP CLP Water 

CLP Soil 

€PA 218.4 N/A Water 
z 

Extract witMn (21 l-liter Amber 
Glass Jar with 
leflon-lined septum store in dark analyze wlthln 

40 dayr' 

(1) 4-02 Glass Jar ChHI, 4 O  C, Extract within 

a ~ l y ~ e  within 
40 drys' 

(1) l-litsr Plastk chill 40 c 24 hovr 

chill, 4 O  c, 
5 r p H s 9 ,  5 drys, 

(1) 1.literGlatrJr rtorelndrrlr 10 dryr, 

Hexavalent Chromium 

I N/A ChHI 4 O  C None rpedfled (1 J 4-02 Glass Jar 
(1 1 .liter Glass Jar 

Percent Moisture 
0-221 6-80 

0 4 2 6 3  
Shelby tube 

Shelby tube 2 04645 

Grain size ASTM 
0-2434 I NtA 

Soil NC# Shelbytubeor . None 
Stainles8-Steel 
Samplino Sleeve 

Shelby tube N o m  

Shelby tube NC# 

Spedfic Gravity Soil None 
D-864 

D-2434 
Permeability Soil 

E-4 



'm 
Notes: 

CLP analyses performed in accordance with Statement of Work (SOW) 3/90. 

a Soil samples collected with split-barrel samplers shall be submitted t o  the laboratory in stainless-steel sampling sleeves [or lard. 

b Any preserving agents used must be ACS Certified Reagent Grade. 

c Hardness and chemical oxygen demand (COD) will be collected in same sample container. 

d Total suspended solids, sulfate, orthophosphate, and alkalinity will be collected in same sample container. 

e Sodium thiosulfate (Na,S,03), 0.008%, should be added in the presence of free or combined chlorine. 

f CLP holding times are from Validated Time of Sample Receipt (VTSR). 

N/A = Not applicable. Extraction is not required or is part of the analytical method. 
[HDPE = hi& density pdy~thyl-01 

E-5 



APPENDIXF 
IN"ERCHANGEEF0RMAT 

MIR ELECTRONIC DATA REPORTS 



-. 

Thir document ertablirher, for SPA Rogion IV, the 
required foxmat for electronic reporting of monitoring 
data . 
Data will be tranrported a8 a ret of four ASCII filar: 

STATIOW.MT Contains baric infomtion about 
rnonitoring rtation location and type. 

5 . D A T  Containr detailed infoxmation about 
construction and charactoristics of 
groundwater monitoring stationr. 

SAMPLE. DAT Containr baric infozaation about the 
collection and characterirticr of 
rampler . 

PARll. MT Contains mearured valuer and reporting 

The first line of EACH of the four filer MUST contain 
the following text starting with position one: 19901001 

units for rpecific parameters. 

Theae filee are to be transmitted in ASCII format using 
5.25 inch flexible dirk, nine-track magnotic tape (1600 
or 62SO bpi) or, in the future, via c-ications 
channel8 yet to be defined. 
requirements will continuo ar currontly roqufred until 
further notice. 
future for non-groundwater station type8 should the 
need arise. 

Ffardcopy rvporting 

Additional filer may k defined in the 

Several of there filer will contain data that iu 
usually sta t ic  in nature. For example, the basic 
infomation contained in STATI0N.DAT will not noxmally 
change for any ringle station; tharufore, once the data 
has been ruhmitted for a particular rtation, it will 
not be required to resubmit that information. If, 
however, the station record is updatod or corrected, 
the record would have to be rerubmitted. After the 
initial report then, STAT1ON.DAT would be rubaitted 



only whon now s ta t ions  are creatod, o r  when an old 
8 ta t ion  record i 8  modified, and need only continue the 

each time one or mora new raaplos -re t o  be reported, 
or any ample  rocord r e q u i d  updating. Again, the 
file n o d  only contain tho aeu ot  u p d a t d  rv~ordr. 

=porting in-al, mince it w i l l  contain tho 
analytical rrsults noodd to dotamha corplianca. 
must contain all  new somalt8 for: the reporting 
i n toma l ,  and may contain corrmctioru and updator to 
older rocotdr. k .r.p k obsanmd, t&a forrat allow8 
f o r  aynchronoau -porting, provided that 110 a-10 M Y  
b roportod kfore the s ta t ion  w i t h  which it i s  
a88Od4~f.d, and no pas&mmtric rocord k f o t .  i t 8  8-10 
record. 

neW Or rodifid X e c o r d 8 .  Tho 8- f 8  -0 Of ff10 
W E L L o D A T .  SAIBLtmDAT n l d ,  Of COUZ80, k 8uh i t t . d  

PARnmDAT i 8  0rqp.Ctd to k 8-t- a t  a C h  t.qrrM 

It 

- -  
For each f i le  de8cribed i n  the appondicer, a l l  field8 
maat be rop0rt.d. Tho null, or "no data", valw for 
a l l  field. i a  tha pound sign (41 ,  uzd r u n t  appear i n  
the fk8t column posit ion of i t 8  f i e ld .  Fiold values 
MY k l i m a  on por lino i n  the expo- til., or 
multiple valuom MY bo zmportod on a ringlo line, 
prodded that f ie ld values are roprtd fn tho 
specified order, and each value is tozm.hatod by a 
coppma (,). 
exceed 80 characters i n  longth, including the 
delimiters 

Line. containing ~ l t i p l o  values MY not 

Since the c- is umd am a delmter for data valuer, 
the  value# themadoes MY not contain MY c-, -n 
though the value may be a text stfoam. 



Dataf ile STATION . OAT 
. .  

F i e l d  Pield lield 
No. Hame Demcrintfon 

1 ~IomO-KBY Unique.,rtation identifier. 
Coluistr of a tnnty-seven 
character ALPHMUMERIC fiald, loft 
fwtifid, coatainingt 

Columns Dorcriptiont 
01-12 U n i q w  ai+. idontifier ar 

* 

U8iW.d bp -A. m8t k 
ALPmnumRIc . 
mmagament unit 
d o r i p t o r .  m8t b9 
ALP-RIC . 

13-17 U d - 0  80lid Warrte 

2 !RPB 

18 M i a  rtatur indicator:. 
Hurt contain o m  of thm 
f ollawing t 

C - Compliance monitoring 
on 

B - ms.iiru monitoring 

A - Ambient monitoring atation 

station 

19-27 Unique rtation 
identifier. Xu8t be 
ALPRMWHERIC. If thio 

tho Rogion XV Query Manu, 
tho naming convention 
rocmmendod fox rtation8 
is as follow. Ilonitoring 

h O h 8  'BIf', murfaco soils 
'SS' . 

data i 8  to k U89d with 

-118 rhOUld Contain 
tO8t pit8 'm', bot@ 

!Pype of monitoring rtation. 
Consists of a four character 



- .  

ALP-RIC fi~ld, loft jU8tifi.d, -- 
containing one of the following: 

SLDG. Tho uaning8 of those 
abbroviationr aro as follows: 

AIR, SUTR, dsTR, SOIL, SED, M d  

DD rqrm8ont8 dagrn8, )01 

rapm80nts ucond8, with available 
prmciaion to four 4.ciul places. 

4 m I T u D B  Goographic pornition of tho rtation 

tOpm8UlU U SS 0- 

-8 W8t Of +h. mfD0 
Meridian. Must bo i n  the format 

SS .rrtllt raproaontr aeconda , with 
available prociaion to four decimal 
placos . 
-S.X%XX, W h Z O  ODD mpm8Ont8 
-8, )PI ZOP~808lt8 a U C O 8 ,  M d  

5 LSMT 

6 m 

Elovation in foot (MSL) of land 
rurfaco at tho location of the 
monitoring station. Murt bo a 
DECIHAL JNlMURIC fiold with a 

of -1- cbatactmrs 

may ham up to t w  digit8 aftar the 
deciral point. 

Elevation in foot ()IsL) of the 
point frm which Might above 
ground, wator 1-1 and sampling 
depth nasuraonta u. taken. 
DBCIXAL m R I C  field w i t h  a 
a u i m m  of ttmlvo charactem 
(includiag tho dacimal point) and 

(including th. dacimal point) and 



7 Com 

0 Acm 

9 - 

10 - 
11 CmmmUT 

may have up t o  two dig i t8  after t h e  
decimal point. 

D a t e  cozutruction of the a ta t ion  
was  completed. Eight character 
intoger f ie ld  consisting of: 

1-4 Yoar including contury, 

5-6 19uar.ric month 
7-0 Rtrreric day of month 

0.g. 1989 

Column numbers are re la t ive  t o  tho 
beginning of the CONDT ?ield. 
rubfield doscribed abotn mart k 
r i g h t  j u r t i f i d ,  and may contain 
leading zeros. 

Each 

Erthnated accuracy fo r  t he  Iceportod 
l a t i t ude  and longitude, i n  motors. 
DECIMAL MUXERIC f iald with a 
maxhm o f  mix charactorr 
(including tho docha1  point)  and 
may havo up to  two d i g i t r  after the  
decimal point. 

One character ALPHMUMBRIC f ie ld  
which indicate8 t h e  method used t o  
determine the l a t i tude  and 
longitude. Contains one of the  
following: 

C - Calculatod from map 
D - DigftiZOd f m  a M p  
G - Global Poritioning Syrtem 
L - Loran-C 
u - unknam 
0 - Other mthod not l i a tod  above 

Any method for which thoro ir  no 

character ALPHANUMERIC f i e ld ,  l o f t  
ju r t i f i ed .  Thio f ia ld  i r  REQUIRED 
if "0" i 8  ontered i n  t h e  mthod 
f ie ld  above. 

C o d e .  Thir f i ~ l d  COn8i8t8 O f  32 

Any additional information tho uaor 



-. 

f-18 fr nece8rary, which may not 
be accolaarodated in a defined field. 
Must k ALPHANUWERIC consisting of 
up to 40 characters. 

" " 

-. 

• feel. i. nee ••• ary, may 
be accOllllDOClated 
Hu.t be ALPIlAlftDlERIC 

·' 



FIELD PIKLD PIELD 
no. 
1 STATION-KEY Unique r t a t i on  ident i f ie r .  

Conmirtr of a twenty-rwen 
character ALPHANLIMERIC fiord,  l o f t  
jus t i f i ed ,  containing: 

C Q W M R -  
01-12 ~niqua a i t o  identifier a i  

. .  

a88iw.d BPA, be 
ALPHZU9UWERIC . 

13-17 Uniquo rolid warto 
management un i t  
designator. )Curt k 
ALPHMUmRIc* 

18 W i a  a ta tu r  indicator. 
Mart contain one of tho 
f 01 lawing t 

2 AoHAn 

3 W P  

C - Caplianco monitoring 

B - Barelino monitoring 

A - Ambiont monitoring 

8 t a t  ion . 
s ta t ion .  

8 t a t i on  

19-27 Unique s t a t ion  
iden t i f io r .  Must bo 
ALP-RIC 

USGS Aquifer Code  for aquifor from 
which 8amphs at .  obtained. 
ALPHANUMERIC field w i t h  up t o  e ight  
characters . 
Total depth t o  which tha hole wad 
drilled, bored or dug i n  fwt b l o w  
land rurfaco datum. DECIMAL 
NUMERIC f i e ld  w i t h  a maximum of 
twelve charactorr (irrcluding the 
decimal point)  and may ham up t o  
t w o  d i g i t s  after tho docimal point. 



Method by which w e l l  was 
conrtructed. Ilu8t be ALPHANUMERIC, 
conair t ing of a mingle character. 
Tho charactor m8t b0 OAO O f  the 
following t 

.. 
4 o p 1 1 6 8 -  

. 

5 DRItb 

6 DvmE 

7 D m R s  

E - f l  
c - c  
v - IC  
J - W  
s - &  
R - I C  
D - D  
A - A  
0 - 0  

U o w  r t a  auger 
ble tool 
mrra rotary 
Lter jot  
)lid atam sugar 
rtaty 
'g 
s p r c u r r i o n  
her 

- -  Fluid u r d  to ltabricak cu t t ing  
tool &/or racnm makrialr from 
hole. M U 8 t  k -RIG, 
C O r U i 8 t i n g  of a ringlo character. 
Tho character: #ut k o m  of the 
fo l lwing :  

A - U  
B = Bontonito 
W - Water 
X - Other md 
N - Mona 
0 - mor fluid 

--  

Hothod by which -11 war  dovelopod. 

a ring10 charactar. The character 
must k ono of the following: 

a r t  k ALpHA#vMMc, COXUisthg Of 



9 LIZT 

10 loosBG 

11 8Q)IAl 

12 sGDLA2 

13 SQ)W 

m y  special t r a a t w n t  that was 
applied during the  -11 dewlopment 
process. Wust bo A L P " E R I C ,  
conmirting of a ring10 character, 
which must be ono of tho following: 

Type of l i f t  indicator. lQut be 

singlo charactor. The charactat 
must ba on. of the followings 

U-MC, COn8i8tfng Of a 

A - Ur l i f t  
3 - Bucket 
C - Contrifugal pump 
J - Jo t  p\Iprp 
P - Pirton pump 
R - Rotary pump 
S - Submerriblo pump 
T - Turbine 
u - unknown 
2 - Other 

Numbor O f  bo- ho10 8OCtfOn8. A 
bore hole raction i 8  dofined a8 a 
length of bora holo of constant 
dimter. Boro holo soctioru are 
designated numerically fram top t o  
bottom of bora hol8. I-GER 
NUXBRIC fimld containing a valom of 
one, two, or throe. 

D i a m a t e r  of fh8t bora h o h  
rrection, in inches. 

Diametor of mmcond bore hole 
' mactfon, i n  inchor. 

D i a m o t a r  of third bo- hole 



14 STXLVl 

19 sTKLv2 

16 STXLV3 

17 SBBLVl 

18 SBELV2 

19 sBKIIlv.3 

20 locAs 

21 m V l  

22 -v2 

Each of the  S G D W  fioldm i m  
DECIMAL #IIMeftIc# containing up t o  
twalva charactors (including t h e  
dockal po in t )#  and may have up t o  
two d ig i t8  following tho decimal 
point  . 
Tho dapth t o  tha t op  of tho f i n t  
boro bolo moctioa. 

Tho dopth to  tb. top of tho ruond 
boro bo10 moction. 

Tho dopth t o  t h  top of tho t h i r d  
boro holo moction. 

--  Each of tho STEW% fioldm is 
DECIMAL lRhQtRIC With a maxhum of 
-lor charactarm (including t h e  
dw-1 poin t )#  Md M y  ham Up t o  
tw digit. a f t o r  tha decimal point. 
Thoso d.p+hr u o  nuurod rolativa 

--  

+O lud 8UrfaCO at-. 
Tho dopa t o  tho bot- of the 
f i rmt  boro hole roction. 

Tho dopth t o  tho bottom of the 
muond boro holo section.  

Tho dopth t o  the bottom of t he  
third borm holo moction. 

llurbsr of casing rectiolu. A 
cuing moction i m  d o f i n d  am a 

diarwtor and onifoar matorial. 

n u n r i c a l l y  f r a  top to bottom of 
w e l l .  IMTBGBR HlpIERIC fiold 
containing a valuo of OW# t w o #  or 
thr.0. 

l a - h  O f  Caring of C O M t M t  

mh9 8-tiOm U. -8iWtd 

Tho dopth t o  the t op  of t he  f f r m t  
soctioa of casing ( i n  feot )  . 
me h p t h  t0  -0 top Of  tho 8 0 C O n d  
80~t iOn  of cauing (in foot). 



23 Tc5v3 

24 B C 5 V l  

25 EC5V2 

26 BCXLV3 

27 C I D I A l  

20 CXDU? 

29 C I D I U  

30 WDUU 

31 CODXU 

The depth t o  t h e  top of t he  t h i rd  
rect ion of caaing (in f e e t ) .  

The TCELVx f ield# are DECIMA& 
NUMERIC, each with a lpaximum of 
twelve,characters (including the 
decimal point)  and MY ham up t o  
two d i g i t s  aftor tho docimal point.  
Thoae depths ax0 naaured relative 
to  land alufaco datum. 

The depth t o  the bottom of the 
first sac t ion  of caaing, i n  fwt. 

The depth t o  t he  bot- of tho . 
mecond roction of casing, i n  feet.  

Tho dopth to ' the bot- of tho 
t h i r d  sect ion of caring, i n  fee t .  

The BCBLVx f iolda ~0 DtCIHA& 
Sl'UMBRIC, oach w i t h  a m u b u m  of 
twlvo charactua (fncltrdirrg the 
decimal point) and ray ham up to 
t w o  digit8 a f t o r  tho h i m a 1  point.  
These dopths - n a r u r e d  m l a t i v e  
t o  l a d  8UZfaCO &tm. 

Inr ide d i m t o r  of. tha first 
mection of casing, i n  inche8. 

In8ide dianmtor of tho mocond 
soction of Casing, in inches. 

Inside d i an to r  o f  tho t h i rd  
sect ion of caaing, An inche8. 
The C I D W  f ie lda  aro DECIXU 
"ERIC, oach w i t h  a saximam of 
twelve characters (including the 
decimal point)  and MY have up to 
t w o  d i g i t s  after tho docirpal point. 

Outside diamotet of d he first 
sect ion of caaing, Li inches. 

Outride diameter: of t he  mecond 
section of casing, i n  inche8. 



32 c o O L Z o *  Out8ide diameter of the  t h i rd  
sect ion of caring, i n  inches. 

Tho W D U I  fields are DtCIXAL 
" E R I C ,  oach w i t h  a maxianam of 
trelvo charactor. (including tho 

two d i g i u  aftor tho dociral point. 
d0C-l point) a d  M y  haw Up t0  

33 aauPR1 

34 QamU 

3s anmu 

Dercription or mama of car ing 
utorial from which tha f h t  
8oction of c u i n g  i r  mado. 

Description or n a n  of car ing 
utuial from which t& socond 
roct ion of C - h g  A 8  -de. 

Doscription or naw of casing 
matorial from which tho third 
8UtiOn Of Ca8hg i8 MdO. 

Tho QoLTRx fiold. aro -RIG, 
u c h  with a m u h u m  of oight 
charactora . 

- Jhuy portion of tb ull in 
which tha h&hr of tb. well i. not 
Amohtad frcar tho m o i l  and rock 
by -hod ca8iag. 

36 oyllp Indicator of t h e  type of opening i n  
tho opon intorval .  Tho f ie ld  i r  
-RIG, c o m i r t i n g  of a 
ring10 character. The character 
muit bo on. of the  following: 

0 - Opon end 
P - Puforatod or alot tod 
S - Scroanod 

W - W a l l o d  
X - Open holo 
Z - Othor 

T - Sand point 

37 mKLv The dmpth t o  tho top  of tho open 
intorval .  The TOELV fiold i s  
D Z C I U L  " E R I C  w i t h  a raxiann of 
tw lve  charactorr (including the 



38 BogLV 

39 OBIATR 

40 OCzIIfi 

4 1  OLlwc 

decimal point) and may have up to  . "  
two digi t8  after the decimal point. 
Wearured relative t o  land iurface. 

The depth t o  th8 bottom of the  open 
i n t e q a l .  Th. 8OELV f i a ld  i r  
DECIHU UUHCRIC with a maximum of 
twlvo charact8tr (iacluding the  
dacha1 point) and MY have up t o  
two digit8 a f t u  th8 d.Ct.1 point. 
Xearured relatitn to land marface.. 

Dascription or n8n  of material 
u 8 d  t o  8 c r n n  t he  opmn interval.  
Tho O M T R  f ia ld  i r  USHAmR(ER1C 
w i t h  a maximum of oight chat.c+.rs. 

Width orc' mho* d i n m i o n  of .lot or 
n a h  of a c r n n  matorial for tho 
opon iatorval, i n  irrchom. Tha 
OWIDT fiold 58 DECUUL HUMERIC w i t h  
up to twmlva charactorr (ineluding 
the  dociaal point), aad nay havo up 
t o  t h rn  digit8 following the 

Longth os long d i n m i o n  of @lot or 
m88h of 8c-n mataria1 for t h e  
open intorpal,  i n  fnCh.8. The 
OLEIJG fiold i. DBCIMU m R I C  w i t h  
up t o  twelve characters (including 
t h e  docimal), and may ham up to  
throe digit8 f o l l w h g  tho dociaal 
point . 

-:, 

docha1 point. . .  

z,azx8RPAeA - matmrial placed in t b  d u 8  
of the -11 botnem t b  born bal. uall a d  
tbm -11 .craen to premat fopration mawial 
fm atupQ +hropgh t b  ull-. 

Indicator f o r  mathod of f i l t a r  pack 
placanent. mmt bo ALPHMWERIC 

The character mart k o m  of the 
f o l lar ing  : 

A - dropping ratarial down t h e  hole 

42 

C O M i 8 t h g  Of a 8 i n g h  character. 

and tamping 



43 FPxm 

44 Pxml 

46 m V  

.' I 
B - dtoppfng material down hollow- 

T - Trmmie pip.  
0 - Other 

rtem auger 

IWscription oz nrmr of the material 
which fornu the filter pack. 
bo A L P " E R l C ,  corufrting of up 
to oight charactors. 

Gt.fn 8 i Z O  O f  tb. =+.rial vhich 
forms the filtor pack, fa m8h 
gaugm. Xust ba I " S E R  llllllERIC0 
w i t h  up to four charactarr. 

Haam+ 

Tho &pth to tho top of tbm f i l t o r  
pack* Th. T n t V  f i ~ l d  i 8  DECIMAL I -  HmmRIc with tho m 8 d m l m  of hrrlve - -  
charactarr (including tho docimal 
point) and m y  hrvo up to t w o  
digit8 aftor tbr. dociaral point. 
W.arurd ralativa to land surfaco. 

The dopth to tho bottm of the 
filtor pack. Tho -V f io ld  i r  
DBCIML NUXERIC with a sax- of 
tualvm charactors (including the 

hro digft8 aftor the dociral point. 
Xoasurd sedative to land rurface. 

d u a l  point) M d  Mf( h8- Up to 

47 - Indicator for mmthod of aoalant 
p l a c m n t .  mat be U P E M U K E R I C  
C O M i 8 t h g  of a mingle charactor. 
The character must be one of the 

A - dropping material down the hole 

following: 

and t=P-g 

. 



40 SWUTR 

49 TSLKLV 

50 BSLBLV 

5 1  SRPSL 

52 DloGzuD 

B - dropping material down hollow- 

T - tremie pipe 
0 - other 

stem auger 

Description or name of the  material 
which'fornu tho meal abott. t h e  
f i l ter  pack against ontry of 
surfaco wator. Blurt k 

sing10 charactor. Tho charactor 
muat k o w  of tho followings 

-RIG, C O I I S i r t b g  Of a 

B - Bentonite 
C - Clay 
G - C-nt 
2 - Other 
N - None 

The depth t o  tho top of tho annular 
seal. Tho TSLELV f i o l d  i 8  DECIWAL 
NUXERIC w i t h  a addmum of twmlve ' 

charactera (including th. doclmal 
point)  and MY ham up to two 
digit8 aftor the doclul point. 
masurod rolati tn to land rurface. 

The-depth t o  tho bottom of the  
annular 8oal. Tho BSLELV f iold i6 
DECIMAL " E R I C  with a maximum of 
twelvo charactors (including the  
docimal poin t )  and MY ham up to  
two digit8 aftor tho docimal point. 
Mea8ur.d rolatiolr t o  land surface. 

Surface meal indicator .  Indicatos 
whether or  not tho uppor port ion of 
the bore hole is 80al.d t o  prevent 
inflow of murfaco wator. Single 
charactor ALPEAN'WHERXC, containing 
.Ya i f  w e l l  f a  8oal.d. Otherwi8e, 
contains "N" . 
Downgradiont indicator. Indicate8 
whether or not tho w e l l  ha8 k e n  
i n r t a l l e d  hydraulically 
downgradient of tho 8 0 ~ r ~ e  of 
potent ia l  groundwater pollution,  



and ir capable of detecting the 
e.. migration of conta~~inants. Single 

character ALPHA#VWERIC containing 
'Y' if -11 ir downgradiont from 
waste disposal site. OthOnd88, 
contains '#". 

S3 DRlroG 

54 LTatG 

ss musB 

56 

Lithologic log indicator. 
Lithologic log show8 distribution 
of  lithology with &pth in tho bra 
holo. Sing10 charactor 
AfSfullltlllERIC# containing 'f' if log - -  
is available. Othal~ira~ contains 
'R" . I -  

D - Danstic (privato) water supply 
I - Indurtrfal ntor aupply 
n - Monitoring -11 
P - Public wator supply 
0 - Other 
Suppl-ntal inforration as needed. 
Llay contain up to 80 ALPFWlUXP%IC 
charactors 



Datafile sALBLE.DAT 

FIELD FIELD FIELD 
D-ON 

1 SAMPLE-= Unique 88mple identifier. Conrirtr 
of forty-two charactu fiold, left 
justified, containing:' 

01-12 Uniquo m i t o  idontifior am 
a88igllOd by BPA. -8t k 
ALP-RIC 

13-17 U n i q u e  80lid warte 
management unit dorignator. 
Hurt k ALP-RIC. 

2 DKLm 

18 Media rtatur indicator. 

contain on. of tho 
m e t  

follwingt 

C - Caplianco monitoring 
B - Barelino monitoring 
A - Ambiont monitoring 

rtation 

rtation 

rtation 

19-27 Unique rtation idontifier. 
Must be ALP-RIC. 

Vertical dirplacemont of .ample 
fram the roferenco dovation ( in  
feet) of tho raarpling rtation. For 
r-face water, 801188 Urd 
groundwater rtationr, thf8 wuld be 
the dopth of-the .ample urd for air 
monitoring stations, tho height 
above ground. Xu8t bo DECIMAL 
" E R I C  conrirtinq of a raxiWtP of 
s i x  cha_racterr [ includwthe .- . 

-1) and may fE+iiiup to two 



3 OATIT 

4 TDP 

5 ssmz 

6 Tmm 

d i g i t s  af ter  the decimal point. 

Date of sample colloction. Eight 
character integer field consisting 
oft 

1-4 Taar, including canturg, 
..go 1989 

5-6 Ilttwric month 

7-0 -tic day of month 

Column n e s s  at. ralativo to the 
boghdng of tho - f io ld .  Each I -  

subfiold dosctibod rbo9. must be 
right j u s t i f h d ,  and may contain 
loading tom#. 

T i n  (in rilituy forrrt) of #-le 
collution. IMZSGBR I[IIIBRIC 
consisting of four charactors. 

--  

Station status of condition. Used 
primarily folc grotmdwatar 
monitoring statioru. -RIG 
consisting of ono character. The 
characur maat be one of the 
f ollaring t 

D - D W  
F - Flowing 
0 - O b 8 t r u C t . d  
p - 
w - -8- 
S - Surficial inflow 
S - m o r  

(includini tha dociral) and may 
nave up to two digits a f t e r  +ne- 



3 PH 

8 corn 

9 TmB 

10 WLEvBL 

11 UIXDSP 

12 UIRDIR 

13 

14 

15 

.* . 
decimal point. 

Sample pH in rtandard unitr. 
DECIMAL NUMERIC consirting of s ix  
characters (including the decimal) 
and may have one digit after the 
decimal point. 

Specific Conductance 'fn UMhos. 
INTEGER MUMERIC coruisting of a 
maximum of six  characters. 

Turbidity. IrSTEGER WWERIC 
consisting of a maximum of eight 
characters. 
or NTU, as required by program. 

Well water level, or stroam gaga I- 

height, in foe+. Bbarured relative 
to the reference datum. Itam is 
DECIMAL "ERIC corufsting of a 
maximum of s i x  chsracterr 
(including the docimal) and may 
have up to t w  digit8 following the 
decimal point. 

May k mp0rt.d in JTU 

--  

Wind speed in b/h. DECIm 
NUMERIC con8irting of a maxinrUm of 
r f x  characters (including the 
decimal), and may have up to two 
digit6 after the decimal point. 

Wind direction in d-8. INTEGER 
NUMERZC consirting of a maximum of 
four characters. 

WIthod umed to colloct #ample. 

consisting of up to 20 characters. 

Name of agency or organization that 
C0llect.d tha sample. Wurt be 
ALPHANUMERIC conristing of up to 20 
characters. 

ALP-RIC field, left jU8tifidr 

Any additional lnfozmation +ha user 
feels necessary, which M not be 
accomoaatea L -n a defined --+ i.ld. 



Xust be ALP?UNUMERIC conristing of 
up to 40 characterr. 

• Must ALPHANUMERIC consisting 

• 



.. " 
Dataf ile PARII. M T  

FIELD ?I= ?IIzw) 

1 PARAM-KEY Unique data rocord ident if ior .  

NO D t s g l I p T I O N  

Consists of fifty- four character 
field, le f t  j u s t i f i d ,  containbg: 

13-17 

18 

19-27 

28-12 

43-54 

M i a  s ta tus  irrdica+or. 
Must contain on. of tho 

C - Complianco monitoring 

B - Ba88line monitoring 

A - Ambient mni tor ing 

followirrgt 

s ta t ion  

s ta t ion  

s ta t ion  

Uniqua s ta t ion  
ident if ior .  Must be 
ALP-RIC 

Unique sample idontif ior .  
H U 8 t  k - m R I C .  

Parantor idontiffor.  

for which CAS numberr 
exist, tho CAS numbor 

. will k tho idontif ior .  
For oth8r con8tituont8, 
the idont i f ior  will bo 
determined on an a8- 

lor c h d c a l  COXl8tftU8nt8 

needed basis. 



-. 

s5-se 

2 - 
3 VALUS 

6 .  M!FB 

Replicate number. 'e" 

Idant i f iea  the  value a8 
on. of two or more 
analytical results for 
tho 8- parameter on the 

" E R I C ,  r ight  j u r t i f i e d ,  
up t o  four charactom. 
N o t  used unloms replicate 

8-8-h .  I m a R  

Z o . U l t 8  ara rap-. . 

Qualif ior f io ld .  -C, may 
contain up t o  four -RET qualifier 
Cod.. 

Tho name or cod. of tho analytical 
method or tuhniquo u8ad.to obtain 
t he  rmportod value. -RIG, 
containing up to fourteen 
charactor8 . 
Dato of analy8is. Eight character 
IlJTBGER f ie ld comi8tfng of: 

CollTQTr 

0 .g .  1989 
1-4 Y e a r ,  including contuxy, 

4-6 H u n r i c  month 

7-8 B u n r i c  day of month 

Column number8 arr relative t o  the 
beginning of tho DATE field. Each 
aubfiold described above mu8t be 



7 DRFLIH 

8 LAB 

right just i f ied,  and may contain .. " 
leading zeros. 

unitr a8 the roported value. Hurt 

up t o  twelve charactora (including 
the decimal), and may ham up to 
four dig i t8  a f t e r  +ha doclmal 
point 0 

Detection limit. )lust k in 8- 

be DECIMAL NUMERIC, COIWf.8ting O f  

N W  of lab that prfoawd +h. 
analysis. -RIG f i e l d  
containing up to 28 characters. 

Any additional information the usor 
accommodated in  a dof- f i e l d .  .- 
m a t  bo ALPHANUMERIC consisting of - -  
up to 40 characters. 

f e d 8  IllbceIII-, which M y  W t  b 



IFP FIELD mlRltsHEFT 

Samnle Station Information 

1. 

2. 

3.  

4 .  

5. 

6 .  

7 .  

a .  
9 .  

Site Identification lo. ~ l ~ l ~ l ~ l ~ l ~ l ~ l ~ l - l - i - i - l  
Waste Management Unit -l-l-l-l-l 

Ambient Monitoring (C, E, or A) 

Unique station identifier ~ f ~ l ~ l ~ l ~ i ~ l ~ l ~ l - 1  

Compliance, Baseline, or 
- I 

- - - -l-l-l-i-i-l-i-l-l I l l  U n i q u e  sample identification - - -  
Type of media collected -l-l-i-l 

AIR - Air sample station 
SUTR - Surface water station 
GWRZ - Ground water station 
SOIL - Soil sampling station 
SED - Sediment sampling station 
SLDG - Process sludge station 
OTaR - Other type of sample stat4on 
Latitude 

Longitude 

Elevation of land surface 

10. Reference elevation (i.e top 
of casing) 

11. Date of station installation 

12. Estimated accuracy of the 
longitude and latitude 

13. Method used to determine 
longitude or latitude 

C - Calculated from map 
'0 - unknown 
G - Global positioning system 
0 - Other method not listed 

L - Loran-C 
D - Digitized from map 
S - Field survey 

... 



sit. ID I 
uut. I(.n unit 
S t a t i o n  ID 
s a p l a  a, 

14. Any method for which there is 
no listed code 

15. Additional comments 

16. Vertical displacement of 
sample from reference datum 

17. Date sample was collected 

18. Time (military) sample was 
collected - l - l - l - l  

- I 
F - Flowing 
P - Pumping 
X - Other 

1 9 .  Condition of sample location 

D - Dry 
0 - Obstructed 
W - Destroyed 

20. Temperature 

22.  Specific conductivity in 
UMhOS 

23. 

24 .  

Sample turbidity 

Well water level (or stream 
gage height) 

25. 

26. 

27. 

Wind speed 

Wind direction 

Sample collection method 

28.  Name of organization 
collecting samples 

2 9 .  Comment field. May be up to 
40 alphanumeric characters 



Well I nstallation In formation 

30. Aquifer name ' ~ l ~ l ~ l ~ l ~ l ~ l ~ l ~ l  
31. Total depth of boring 

32. Drilling method - I 
~ l ~ l ~ l ~ l ~ l ~ l ~ l ~ l ~ l  *-LI 

H - Hollow St= S - Solid St- 
C - Cable tool 
V - Reverse rotary D - Dug R - Rot-  

J - Water jet 
0 - Other A - AFr percussion 

33. Lubricating fluid - I 
A - Air 
B - Bentonite 
W - Water 

H - Mud other than bentonite 
19 - None 
0 - Other fluid 

34. Method of development - I 

s - surged 

A - Air lift B - Bailed 
C - Compressed Air J - Jetted 
Z - Other R - None P - Other pump 

35. Hours of development -l-l-l-l-l 
36. Special treatment of well 

during drilling or development - I 
C - Chemicals D - Dry ice 
E - Explosives P - Deflocculant 
H - Hydrofracture 
2 - Other R - None II - Mechanical 

37. Type of lifting mechanism - I 
(This field is used to 
record the well setup. For 
instance, a domestic well 
m'ay have a permanently installed 
PUP* 1 
A - Air lift 
B - Bucket 
C - Centrifugal pump T - 'Purbfne 
J - Jet pump U - Unknown 
P - Piston pump Z - Other 

R - Rotary pump 
S - Submersible pump 



38. Number of borehole sections 

39. Diameter of first borehole 

- I 
-1-1- 

. . 40. Diameter of second borehole -1-1- 
-1-1- 41. Diameter of third borehole 

42. The depth to the top of the 
first borehole section, measured 
from ground surface 

43. The depth to the top of the 
second borehole section 

44. The depth to the top of the 
third borehole section 

45. The depth to the bottom of 
the first borehole 

46. The depth to the bottom of 
the second borehole 

47. The depth to the bottom of 
the third borehole 

48. Number of casing sections 

49. The depth to the top of the 
first section of casing 

50. The depth to the top of the 
second section of casing 

51. The depth to the top of the 
third section of casing 

52. The depth to the bottom of 
the first section of casing 

53. The depth to the bottom of 
the second s e c t i o n  of cas ing  

54. The depth to the bottom of 
the third section of casing 

55. Inside diameter of the first 
section of casing 

.." 



e- 

56. Inside diameter of the second 
section of casing 

57. Inside diameter of the third 
section of casing 

58. Outside diameter of the first 
section of casing 

5 9 .  Outside diameter of the second 

60. Outside diameter of the third 

section of casing 

section of casing 

61. Casing material of first 

62. Casing material of second 

section of casing material 

section of casing material 

63. Casing material of third 
section of casing material 

64. Type of screen 

0 - Open hole 
S - Screened 
E - Hydropunch 
Y - Other 

65. Depth to the top of the 
open or scrrened section 

66 .  Depth ot the bottom of 
the open or screened section 

67. Screen material 

68. Screen or slot s i z e  

.. I 

P - Perforated or slotted 
W - Well point 
I - Piezometer 

69. Reserved field ~ l ~ l ~ l ~ ! ~ l ~ l ~ l ~ l  LLLI I 
70. Filter pack placement 

method - I 
A - Dropping material down the hole T - Trede pipe 
B - Dropping material down hollow stem 0 - Other 

auger 

I 



71. name of filter pack 
material 

72. Filter pack grain size 

73. The depth to the top of 
the filter pack 

74. The depth to the bottom 
of the filter pack 

75. Method of sealant placement - I 
A - Dropping material down the hole 
B - Dropping material through hollow stem auger 
T - Tremie pipe 
0 - Other 

76. Description of sealant material - I 
B - Bentonite 
G - Cement 
2 - Other 
N - None 

77. Depth to the top of the 
annular seal 

78. Depth to the bottom of 
the annular seal 

79. Surface seal indicator 

80. Downgradient indicator 

D = Downgradient 
U = Upgradient 

81. Driller's log indicator 

82. Lithologic log indicator 

83. Well use indicator 

D - Domestic 
M - Monitoring well 
0 - Other 

- I 

- I 
I 

,i 

I - Industrial 
P - Public 



84. Supplemental commments 
- -  - -  -I- 
- I-  

I 
- 1 -  

. * "  

Site ID .~~ __ _ 
Waate MaD Vll1t_ Stetioll ID ___ _ 
a-pa ID. ___ _ -. 

commments 

-1-



APPENDIX G 

ENSWALLEN & HOSHALL R&UMlb 



JAMES N. SPEAKMAN, Ph.D., P.E. 
VICEPRESIDENT OF ENGINEERING 

Education: Ph.D., Environmental and Water Resowces Bngincering, Vandexbilt 
University/ 1971 
M.S., Sanitary Engineering, Vmderbilt University/l968 
B.S., Civil Engineering, Tennessee Technological University/l966 

Certifhtions: professional Engineer 

Experience: 

e Manager of hazardous waste facility design projects for container stomge facilities in 
South Carolina, Florida, Texas, and Tennessee. 

e Manager of tank storage design and permitting projects at two (2) U. S. Navy torpedo 
fuel facilities. Project involved coordinated closure of existing tanks under Federal and 
state (VA and SC) regulations. 

e Managed five (5) open-end hazardous waste compliance contracts for 
NAVFACENGCOM; four (4) for SOUTHDIV and one (1) for LANTDIV. Projects 
included development of hazardous waste management plans, hazardous material spill 
prevention control and countemeasure plans, comprehensive haurrdous waste and 
hazardous materials surveys and preparation of fifteen permanent status permit 
applications. He prepared the first RCRA Part B Permit application submitted by the 
U.S. Navy. 

e Directed underground tank a s s e s s m e n t / c l o s u r e / t o v ~ ~ ~ o n  projects involving 
benzene, acetone, toluene, naptha, and petroleum fuels at Santa Anna, CAY Charleston, 
SC; Lawrenceburg and Memphis, TN; Dallas, TX, and Yorktown, VA. Projects 
involved removal of as many as six (6) tanks concurrently. 

e Managed site remediation projects and hazardous waste facility closures involving heavy 
metals, volatile organics and PCBs. Deweloped remediation plans and had responsible 
charge of their implementation. 

e Directed Resource Conservation and Recovery Act (RCRA) Permanent Status Pemit 
applications for the Lake City (Independence, MO), Holston mgsport,  TN) and Milan, 
TN Axmy Ammunition Plants. Those facilities operate multiple hazatdous waste storage 
and treatment facilities, Le., container storage buildings, surface impoundments, waste 
piles, incinerators, and treatment units; handling CoRDsive, zeadive (including 
explosive), ignitable and toxic wastes. 

. 



PAUL V. STODDARD, C.P.G. 
VICE PRESIDENT, GEOLOGICAL SEXVICES 

EDUCATION M.S., Geology, Memphis State University/l983 
B.S., Geology, Memphis State University/l982 
B.S., Biology, Memphis State University/l980 

CER'I'IF'XCATION: Certified professional Geologist 

EXPERIENCE: 

0 

0 

0 ;. 
0 

Generated stratigraphic correlations of upper Cntaceosls and TCrtiary trends of South 
Texas with concentration in the Wilcox and Frio formations. Responsible for regional 
correlations of E-logs, preparaton of stratigraphic cross sections, development and 
updating of structure maps, and well spotting and digitizing. 

Conducted remedial site investigations at facilities for sites with potential soil and/or 
groundwater contamination involving chlorinated hydrocarbons and petroleum products. 
Field assessments included in-situ monitoring of organic vapors utilizing an organic vapor 
detector andor a scanning infrared spectrophotometer. 

Responsible for the design and implementation of "preconveyaace" investigations to 
detennine potential soil contamhation at various sites being consided for commercial 
development. 

Field supervision and implementation of closure plans for hazardous waste facilities at 
Charleston, SC Naval Shipyard. Tasks included removal of hazardous waste inventories, 
decontamination of tanks, confixmation sampling of decontamination solutions and soil 
sampling at container stowe compounds operated by the Shipyard and Defense 
Reutilization and Marketing Office. 

Sampled groundwater monitoring wells for hazardous substance mntamhation and 
supervised well drillers at Shelby County, TN state Superfund site. 

Conducted a study of pesticide con tamination in groundwater at an industrial facility in 
Missouri. Field Investigation included soil boring, monitoring well installation, 
determination of hydraulic gradients, data reduction and analyses, and report generation. 

Implemented gmundwater investigation for photosensitive hazardous substance 
contamination at NPL site. 



Field supemision and implementation of closm plans for mnoval of underground waste 
oil storage tanks and investigation of potential contammt~ *on in soils and groundwater 
from tank releases. 

Field supervision and implementation of sampling plan for hazardous waste faciiities at 
NAS Memphis. Task included Level B inspection of former waste plating tmtment 
stom sewer, and the sampling of soils associated with defectivejoints. The task also 
included the sampling of a former salvage yard for petroleum hy-m and lead. 

0 Field supenkion and implementation of undexpund storage tankmovd investigationS. 
Field assessments include soil sampling andor monitOring well installation with 
groundwater sampling and assessment of hydrogeologic conditions. 

Project geologist for interior suxvey of 120 acre underground room and piuat mine. 
Additional tasks included surface investigation of karst featums, monitoring well 
installation, interpretation of borehole geophysics, and subsequent groundwater sampling 
and data duction. 

Project geologist for hydrogeologic assessment of RCRA facilities. Tasks include site 
selection and installation of groundwater monitoxing networks, slug tests, and subsequent 
data evaluation. 

Project geologist for MCAS Cheny Point, RFI. Tasks included design and 
implementation of Field Sampling Plan, including soil borings, monitoring well 
installation, groundwater sampling, slug tests, hydrogeologic characterization - including 
diurnal and tidal influences on the shallow aquifer and subsequent data reduction and 
report generation. 

Project geologist for hydrogeologic assessment of a praposed TN state Superfund site. 
Investigation included step drawdown and constant rate aquifer pump test for design and 
installation of a groundwater treatment system. 

Project manager for CERCLA Remedial Investigationlpeasibility Study for a former 
pesticide manufacturing facility. Tasks included the design and implementation of 

subsequent data reduction, and report generation. Project management included cost 
‘ve Order). tracking, scheduling, and continued regulatory compliance (i.e. Admwmt~ 

. .  
geologic/hydrogeologic assessment for volatile organic and pesticide ContanunaU on, 

. .  



Project manager for CERCLA RYPS for an industrial marmfar?hmn gfacility. Relatad 
tasks included the design and implementation of plogidhydmgeologic assessments for 
chlorinated solvent Contamination in soils and groundwater. Investigation included 
monitor well installatons, soil vapor extrai=tiOn, borehole and surfkc geophysics, and 
a constant rate aquifer pump test, with subsequent data redudion and in tapdon  and 
RI report generation. Project management duties included Community relations, 
maintaining data quality objectives, scheduling, waste disposal, and meeting 
Admmstdve order Requitements. . .  

Supervised and directed remedial investigations (RI) per C E R U  requkmeats at 
multiple NPL sites, Region 3, Region 4, Region 5 and Region 6. Investigations 
included, but were not limited to, soil analyses, monitor and fecovery well installation, 
sampling and analyses of groundwater, aquifer tests, borehole geophysics, surface 
geophysics and data inteqretation, including preparation and pmntation of assessment 
rePo-. 



BRIAN E. CALDWELL, 
HYDROGEOLOGIST 

EDUCATION: M.S., Geology, Florida State University, 1992 
B.S., Geology, Florida State University, 1984 
B.A., Psychology, Mars Hill College, 1978 

CERTIFICATION Professional Geologist - TN, FL, \Ky 

EXPERIENCE: 

Responsibility and experience includes project development, project 
management, and detailed tracking of project costs and task execution; 
primary client and regulatory agency contact for both pmjezt 
development and management. 

Project manager for several underground storage tank sites at Ft. 
McClellan in Amiston, Alabama and "yndall Air Force Base in 
Panama City, Florida. 

Hydrogeologic responsibilities and experience include extensive 
field oriented projects; the design, installation, and sampling of 
monitoring well networks; multi- and single well aquifer testing; 
the perfoxmance of geophysical (magnetometer, ground- 
penetrating radar, electromagnetic conductivity, and seismic 
refraction) surveys; and sampling of soil, sediment, and surface 
water. 

0 In-house experience includes the incorporation of field and analytical 
results to site characterizations; statistical and mathematical analysis of 
hydrogeologic and geochemical data, delineation of the nature, 
magnitude and pathways of surface and subsurface contammm on; 
computer simulations of single and multiaquifer groundwater systems, 
and assisting with the development of site-specific =medial measures. 

. .  

Project Manager for the installation and quarterly sampling of 
monitoring wells at a U.S. Navy facility x~gulated under RCRA in 
Pensacola, Florida. 



Project Manager for the design, installation, and sampling of a complex 
multiaquifer groundwater monitoring network and consequent site 
assessment at a site contaminated with cblorhted scmivolatiles in 
Warrington, Florida. 

0 Project Field Manager for c- ' O n O f ~ S W a S t e  
sites at the U.S. Naval Air Station in Pensimh, Florida, under 
the Naval Installation Restoration Program. 



c@ -. . 

HENRY H. BEIRO 
SENIOR GEOLOGIST 

EDUCATION B.S., Geology, 1981 
B.S., Biology, 1982 

CERTIFICATION: 1989, Professional Geologist 

EXPERIENCE 

Completed a $1.5 million project at the Y-12 weapons plant in Oak 
Ridge, TN involving soil brings, gmundwater well installation, and 
sampling. 

Review and writing Quality Assurance/Quality Control documents, 
work plans and field sampling plans for military installations in the US 
with Martin Marietta Energy System's " I O u s  Waste Remedial 
Action Program (HAZWRAP). 

Designed the Tuskeegee, AL Landfill, installed monitoring wells and 
trained operators. 

Conducted and managed field gas chromatography for soil gas 
investigations, the most recent was Phelps Collins ANG, Alpena, MI in 
October 1991. 

Mauaged and supervised 
and chum drilling operations at various sites. 

drilling, rotary drilling, auger drilling 



David L. Trimm, 
SENIORECOIDGIST 

EDUCATION: M.S., Invertebrate Zoology, Southwest Texas State UniverSity/l981 
B.S., Biology/ChemisCry, Southwest Texas State UniverSityll977 
Graduate Studies, Marine Bcology, University of Texas Marine Science 
InstitUte/1978-1979 

CERTIFICATION 

EXPERIENCE 

Senior Ecologist for ecological assessments of temxt&l, aquatic, marine and wetland 
resources located on Naval Air Station pensacola.. Work Conducted under 
Comprehensive Long-Term Euvhnmental Action Navy (CLEAN) contract. Duties 
included plan development, site sampling Strategies, data analyses and impact 
deteImination. 

Senior Scientist involved in wetlands mitigation plan development as a result of possible 
impacts, by a proposed products pipeline, to 404jurisdictional areas in southeast Texas. 
Mitigation package resulted in purchase of property and establishment of trusteeship to 
private organization involved in waterfowl habitat management. 

Project Manager for an environmental assessment of a proposed railroad right-of-way. 
Project included field assessment of vegetation community types, sensitive plant species 
identifkation, threatened/endangered species investigation and wetlands delineation. 
Several proposed mutes were inspected for feasibility of mil construction impacts. 

0 

Project manager for a two-year, three-phase vegetation recovery study in a Texas 
saltwater marsh habitat as a result of pipeline mde oil spill and subsequent cleanup 
bum. Work involved the delineation of sample strata, random sampling methodology, 
determination of initial background biomass at reference sites and statistical inteqmtation 
of data. 

0 Project Manager for wetlands detemination of a 76-acre piece of property. Involved 
vegetation community identifkation, soil type analyses, National Wetlands Inventoq Map 
review and field deteImination of wetlaad areas based on COE techniques. 

Assistant Project Manager for program development of ecological response to an 
oil spill into riveridwetland habitat along the Neches River, texas. This involved client 
liaison with Natural Resource Trustees for development and implementation of wildlife, 
vegetation and water sampling plan designed to assess impacts in affected ana. 
Sampling plans and protocol were directed at obtaining NRDA defensible data. 

Finfish Program Manager for Galveston Bay, Texas. Supervised the collection of fishery 
data from the Galveston Bay Complex. Analyzed data for use in management directives 
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and decisions. Published and presented data results at c0llf;ktllCts and public forums. 
State appointee to Galveston Bay Marine Advisory Cauncjl. -wed COB 404 permit 
applications for impacts to fishery related issues. 
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Published 
Galveston 

results conferences public 
Council. Reviewed COB 404 permit 
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ALLISON LEIGH D E N "  
GEOLOGIST 

EDUCATION: M.S., Geology, Menlphb State UniVerSity/l990 
B.S., Geology, Memphis State University/l986 

CERTIFICATIONS: Registered Geologist IN0788 

RELEVANTEXPERIENCE: 

ProjectGeologist 
Authored a Sampling and Analysis Plan for a Remedial Investigation at 
an Industrial Wastewater Treatment facility for the U.S. Navy. 

assessment for leaking UST site in Kingsvitle, Performed conamhated 
Texas. 

PrOjectGeologist 

0 M i n t  Project Manager for tank closures, site investigations, and 
remedial activities for 16 underground stotage tank sites. Coordinated 
two field geologists, drill crews, and sampling technicians. Assimilated 
raw field data and analytical data into final technical reports. 

Project Coordinator and Hydrogeologist for the TeUijohn Sanitary 
Landfill, LeSueur, Minnesota. Authored a workplan, perfoxmed 
hydrogeologic investigation, authored a technical report with 
groundwater monitoring protocol and coordinated quarterly sampling at 
the landfill in accordance with Minnesota Solid Waste Rules. 

0 Hydrogeologist for the Northeast Otter Tail Sanitary LandfYl, New 
York Mills, Minnesota. Authored a Groundwater Monitoring System 
Workplan in accofdance with Minnesota Solid Waste Rules. 

Project Geologist for monitoring well installations and soil boring 
investigation, Laidlaw Sanitary Landfill, Tern Haute, Indiana. 

Project Geologist for geophysical and subsurface investigation at an 
archaeological site in Keokuk, Iowa. 



ProjectGeologist 
Designed a corrective action plan for an underground storage tank site, 
Bingham Lake, Minnesota. 

Project Geologist for the Motley By-Pass Superfund Site, Minneapolis, 
Minnesota. Performed hydmgeologic investigation to delineate the 
extent of con- on. . .  

a Performed numerous Phase 1 site assessments for real estate 
transactions. 

PUBLICATIONS 

Dennen, A. L., et aZ., 1991, An Investigation of Lness Craters on the Bluffs 
of the Mississippi River, Northwestern Tennessee: Geological Society of 
America Abstracts with Progmms, vol. 3, no. 4. 

Doran, F. J., Dennen, A. L., et d., 1992, Investigation and Remediation of a 
Superfund Site in Minneapolis, Minnesota: Geological Society of America 
Abstracts with Programs, vol. 24, no. 3. 
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PENSACOLA 
BAY 

Summary of Site Numbers and DescnDtion - 
Site Number 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11  
12 
13 
14 
15 
16 
17 
18 
19+ 
20+ 
21+ 
22 
231 
24 
25 
26 
27 
28 

Site Description 

Sanitary Landfill 
Waterfront Sediments 
Crash Crew Training 
Army Rubble Disposal 
Borrow Pit 
Fort Redoubt Rubble Disposal 
Firefighting School 
Rifle Range Disposal 
Navy Yard Disposal 
Commodores Pond 
North Chevalier Disposal Field 
Scrap Bins 
Magazine Point Rubble Disposal 
Dredge Spoil Fill 
Pesticide Rinsate Disposal Area 
Brush Disposal Area 
Transformer Storage Yard 
PC8 Spill Area 
Fuel Farm Pipeline Leak 
Pier Pipe Leak 
Sludge at Fuel Tanks 
Refuel- Repair Shop 
Chevalier Field Leak 
DOT Mixing Area 
Radium Spill Site 
Supply Department Outside Storage 
Radium Dial Shop Sewer 
Transformer Accident 

7 
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17 
18 
19+ 
20+ 
21 + 
22 
23+ 
24 
25 
26 
27 
28 
29 
30 

32 
33 
34 
35 
36 
37+ 
38 
39 
40 
41 

7 42 

Transformer 31 
pcB Spill Are0 

PENSACOU. FLORIDA 

Fuel Farm Pipeline Leak 
Pier Pipe Leak 
STudga at Fuel Tanks 
Refueler Repair Shop 
Chevalier field Leak 
DDT Mixing kea 
Radium Spill Site 
Supply Deportment Outside Storage 
Radium Dial Shop Sewer 
Transformer Accident 
Soil South of Building 3460 
Buildings 649 and 755 
north ta lwrp 

Building 648 (previously PSC 31) Sewer Una TL 045/A 
-. _. . ._ . . . . . 

mTp Sludge Drying Beds 
WWTP Ponds 
Solvent North of Building 3557 
Miscellaneous IWTP SWMUs 
wTP Sewer Line (See Plate 2 for Details) 
Sherman Field Fud Form 
Buildina 71 Sewer Line n 073/C southwest to the end 
Oak Gkve ,Campground Site 
Bayou Grande Area 
NAS Pensacola Wetlands (See Plate 3 for Details) 

NOTIE: SITE 41 SHOWN ON PLATE 2. 

Pensacola Bov 
I 

Notes: - Sites ore under the jurisdiction of the Rofldo Deportment of Environmental 
Protection VST Program and are not shown on Plate. 

1000 0 1000 - 
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