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INTRODUCT I OM 

The domestic/industrial wastewater treatment plant at 

NAS Pensacola is located on a small peninsula bounded by 

Pensacola Bay on the east and an arm of Bayou Grande on the 

west (see Figure 1). The plant includes three surface 

impoundaents, consisting of a surge pond, an aerated 

(phenols) stabilization pond, and a polishing pond. The 

surge pond is designated as a hazardous-waste surface 

iinpoundnent, because it receives untreated wastewater from 

metal plating activities. 

In accordance with State and Federal regulations, seven 

shallow ground-water monitor wells were installed around the 

surge pond, four of which are designed as RCRA (Resource 

Conservation and Recovery Act) detection monitor wells. 

After four years of sampling and analysis for EPA-indicator 

parameters, a student's t statistical analysis of the results 

indicated a significiant difference in the ground-water 

quality between the upgradient and downgradient wells. 

Because of this, a study was initiated to determine the 

extent and'concentrations of contaminants in the ground water 

and their rates of horizontal and vertical movement. 

Prior to initiating this study, a Proposed Plan of Work 

(Geraghty & Miller, Inc., May 1984) was submitted to and 

approved by the FDER (Florida Departmen.t *of Environmental 

Regulation). This plan of  s t u d y  proposed a two-phased 

approach to achieve the objectives of this study. The 

1 
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results of th2 Phase I investigation is presented in this 

report which includes the resUlts of sampling monitor well 

DG-6 for EPA's (Environmental Protection Agency) Appendix 

VI11 constituents (40 CFR 261 Appendix VIII) and sampling the 

remaining RCRA detection monitor wells for selected chemical 

constituents including EPA's list of priority pollutants. 

Based on these data,-and on other data collected during 1984, 

a follow-up Phase I1 investigation has been recommended. 

DETERMINATION OF CHEMICAL COXPOSITION OF GROUND WATER 

Water-quality samples have been collected from twelve 

wells in the vicinity of the surge pond. Five of these wells 

were installed at the surge pond as part of the RCRA program 

(UG-1, DG-1, and 3G-4 throuih DG-6) and the o t h e r  wells (GH-8 

througn GN-14) w2r2 installed near the phenol and polishing 

ponds and the inactive industrial sludge drying beds in 

I com2liance with Chapters 17-3 and 17-4 FAC (Florida. 

Administrative Code). Although only the surge pond is 

considered to be a hazardous-waste surface impoundment, 

results of the analyses from the other monitor wells were 

also included since these wells are located in the vicinity 

of the surge pond. The locations of these monitor wells are 

shown in Figure 2 .  

DH/SDecific Conductance 

Presented in Figure 3 is a map showing the conductivity 

of shallow ground water in the vicinity of the 

I 3 
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wastewater-treatment plant. The results show that the 

highest readings occur at the surge pond (1,200 umhos/cn) and 

the inactive industrial sludge drying beds (1,700 umhos/cn) 

and tiecrease rapidly at distances away. At the locations of 

monitor wells G M- 1 1  through GM-14, which monitor the phenol 

and polishing ponds, the specific conductance ranges from 180 

umhos/cin (micromhos per centimeter) at GM- 13 to 1,800 at 

GIY-14 urnhos/cm. Water sampled from monitor well GM-14 is 

believed to be influenced by brackish water contained in 

nearby Pensacola Bay. - 

Water samples from some of the monitor wells wers also 

analyzed for pH at the time of sanple collection. The 

results show that the shallow ground water is slightly acidic 

and ranged fron a pH of 6.0 in GH-12 to 5.9 in GM- 10 and 

GM- 14 
a .  

-* . 
, I  

D i sso 1 ved Me ta 1 s/Cyan'ide 

Dissolved metals and cyanide were analyzed from water 

samples collected from the monitor wells and the results of 

Appendix VI11 analyses for monitor well DG-6 is presented in 

Appendix A ;  other analyses performed in 1984 are shown in 

Table 1. The data shows that many of the dissolved.metals 

were at or below detectio'n limits, including antimony, 

arsenic, beryllium, mercury, selenium, and thallium. For the 

most part dissolved metal concentrations were below 

drinking-water standards except for: dissolved lead in DG-6, 

which on one occasion contained 0 . 2 6  mg/l (a previous 

6 



Table 1. Results of oissolval Mctals Analyscs man the Monitor Wclls, July and Octobcr, 1984. 
.--_ -- 

(EPA Il;.crrnncirJtrl 
Ilc3l th Cr i tcr  ia) 
l**lor ida Pr iinnry 
aixl Sr?coirl,irv 

Ploncer btmratory (10/31/84) IJrinkiWj khtcr Cnnstitucnt - C;mbridqe Analytical (7/19/04) 
(rnJ?l) uc, 1 ffi-l m-4 m-5 ffi-6 CH-8 R1-9 CM-lO-C%11M-12 01-13 Ca-14 Standards 

- - - - - Antimony (.%) <0.005 <0.005 <0.005 <0.005 (0 .005 - tl/S 

n.,riun (IU) - - - - - 0.1 <0.1 C0.l <0.1 (0.1 (0.1 <O.l 

Arsaiiic (ICS) <0.005 <O.OOS <b.oos <0.005 <o.om <o.ooi <O.OOI <o.oni <O.OOI 0.009 <o.ooi <O.OO~ 0.05 inj/1 

1 w/l 

- - - - - - N/S 1k.ryllim (m) <0.01 <0.01 <O.Ol (0.01 <0.01 - 
Cithiirn (GI) <0.001 (0.001 <0.001 (0.001 (0.001 0.001 0.004 0.004 0.001 0.002 0.001 0.003 0.01 rg/l 

Co['pr (CU) 0.034 (0.025 <0.025 <0.025 < O s 0 2 5  0.005 0.006 0.008 - 1.0 ~ ~ 1 1 4  

Clircmiun (Cr) <O.025 <0.025 <0.025 <0.025 <0.025 0.006 0.016 0.017 0.001 0.002 0.004 0.003 0.05 ny/l 

- - - 
Lcad (Pb) <0.005 <0.005 <0.005 (0.005 <0.005 0.03 0.03 0.04 0.02 0.03 0.02 0.03 0.05 m3/l 

t4dqancsc (Mn) - 0.270 0.339 0.200 - 0.05 mg/14 - - - - - - - 
Wrcury (IQ) <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 o.ooio <0.0012 <0.0002 <0.0002 <0.0002 <0.0002 0.002 q / l  

.%lciiiun (se) <0.005 <0.005 <0.005 <0.005 <0.005 <o.ool <O.OOl <o.ool <0.001 <0.001 <0.001 <0.001 0.01 q / l  

fiUlli~~~ (TI) <0.005 <Os005 <0.005 <0.005 <0-005 - N/S 

zinc ('zn) < o . o ~  ~ 0 . 0 1  <O.OI < o . o ~  0.076 0.025 0.034 0.038 - 5.0  q / I '  

- - - - - - - N/S Nlckcl (N1) <0.05 (0.05 <0.05 <0.05 <0.05 

' Silver ( w )  (0.01 <0.01 (0.01 C O . 0 1  <0.01 0.002 0.003 0.004 0.001 0.001 <0.001 0.002 0.05 i lKJ/ l  

- - - - - - 
- - - 

- - - - - - Cy.m Idel  4 0.019 0.024 0 .022  n.osn 0 . 0 2 2  - (0.02 I l @ J / l )  
o.o2on . N/S 

- 
a - hiplicate analyscs pcrformd. - Secondary standard (Effective July 1, 1905) 

b 4  

N/S = tb Florida stardord established. 

- All samples contalncd hlgh levels of sulfide hiclimay cause lntcrfercixcs €or these analyses. 

0 .  
2 w 

i 

"2 
U 
3 
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analysis showed it to be (0.005 rng/l), and iron and 

manganese, which exceeded the standards in several of the 

wells. Iron and manganese are secondary drinking-&ter 

constituents and the relatively high concentrations are 

believed to be due to its natural presence in the soils in 

this ar2a. 

Dissolved cyanide was also analyzed in the RCRA monitor 

wells in July 1984. The results which are presented in Table 

1 show that the levels of dissolved cyanide were relatively 

low and ranged from 0.019 to 0.058 mg/l. 

Pesticides and PCB's 

A water sample was collected from monitor well DG-6 and 

analyzed for pesticides and PCB's (see Appendix A ) .  The 

results show that no pesticides or PC3's were detected. 

Organic Compounds 

Volatile Organic Compounds 

Water samples were collected from all of the monitor 

wells and analyzed for volatile organic compounds (VOCs). 

The results are presented in Appendix A (for well DG-6) and 

in Tables 2 and 3 (only those constituents detected). The 

data show that the wells monitoring the phenol and polishing 

ponds (G:.I-ll through GM-14) contained several VOCs in low 

concentrations (Table 3 ) .  The highest concentrations 

8 



Table 2. Volatile Organic Canpwwls Octmtal in tho 17-3 and 17-4 FAC Monltor Wells (Method 601) 

Chloroform - - - - - - - 
Q i 1 or oc' t h am - - - - - - 
I ,  I-Dichloroethrtnc 50 6900 1060 ND ED ND tu 
k*thylcrw cliloridc! - - 
1 ,I-Dichlorocthcrc N3 50 

1 ,2 Dicliloroctticne - - 
1,2-Dichloroethane 0.6 9600 

1,1,2,2 mLractiloro- 
ethane - - 

- TI1 TR TU 

- TR TR - 
- TR TR - 
- TU TR - 

11 12 I l/S 

N/S 

n/s 

N/S 

- 6 TR - 
- TU "R - 
- TI{ Tit - 
- 4 TR - 
- 21 7 - 
TR 10 19 TR 

. TR 1000 65 TR 

.. - TR - 
100 

tu) 

ND 

- 
Ell) 

tn) 

ND 

- 
ND 

I,l,l-Trlchorocthanc N) 11,500 

TI I cli I orw tlicmo in )  GO 

Tetrachloroethene N3 675 

Vinyl chloride - - 
0 1  lorobcnzene N3 47 

Dichlorobenzene - - 

ND 

rKl 

tm 
- 

tnl 

Nf) - none dctccted 
TI\ = trace 
tl/S = no standard 
All 'mounts in wb. 

. .  



Table 3. Volatile Organic Canpounds Detected in the RCRn Honltor Wells (Method 624) .. 
CI 

Florida P r i m s r v  

1,l-DichlorwtIi.wc 670 1500 e50 37 1500 El) 2750 1025 525 1225 - N/S 

1 , I-Dicliloroclhcnc 8 N) ta) t i )  tn) El) eo0 TR 25 - N/S 

1,2-~idilotoetliylcne 32 M) M) Nrl tro Nn - 75 TI1 16 - tJ/S 

Carbon 'hlractrlor ide 425 'rn 0 9 TR N/S 

1 ,l ,l-Trichlorocthane 130 110 61 26 330 N, 5900 e - 103 N/S 

1,1,2,2-Tetrachloroethane - 

Tr ichloroethene 58 tID hD ND TR(2O) En 20 13 32 3 PPb 

Tetrachloroethenc 6 tD ED tIu t n  ND 500 11 TR 38 TR 3 pol, 

C3lorotwnzcne ND tD 13 ND ND ED 160 3 45 7 - tl/S 

TR N/s 24rloro ethylvinyl ether - 

- - - - - - 
- 

- - - - - eo0 16 TR 33 TR N/S 

- - 

- - - - - - - - 
Vinyl chlor idc 

I- o Chloroethane 

m 10 20 ND Nn N) 32 16 9 13 - N/S 

43 . 180 20 No m ND 72 37 N/S - - - 

Ul?nzcna 

To1 W?IK? 

l:t Iiy 1 bcn tcne 

3.5 tal M) tln No ND TR 2 2 2 TR 1 ppb 

550 160 210 TR(6) 170 ER) 600 14 i e  35 TR N/S 

Y 

Concentrations in mb 

tlote: Tdlle inclwlcs only canpurvJs wtjich were rletectcd. 
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detected in these found wells was 12 ppb (parts per billion) 

of methylene chloride in GM-13. 

The RCRA downgradient aonitor wells and the wells 

monitoring the inactive industrial sludge. drying beds (GIY-8, 

GM-3, and G M - 1 0 )  contained numerous VOCs including 

1,l-dichloroethane, l,l,l-trichloroethane, 1,2-dichloro- 

ethane, toluene, methyl ethyl ketone, and dichlorobenzene. 

A t  the inactive sludge drying beds the monitor wells (GM-9) 

. contained up to 28,832 ppb of total VOCs in the July sanples 
- 

(GH-9) which consisted primarily of l,l,l-trichloroethane 

(11,500 ppb), 1,2-dichloroethene (9,600 ppb), and 

1,l-dichloroethane (6,900 ppb). In October, the total VOCs 

in GICI-9 totaled 1,706 ppb which included 1,000 'ppb  of 

dichlorobenzene and 660 ppb of dichloroethane. 

At the surge pond, the RCRA monitor wells contained up 

to 20,460 ppb of total VOCs (DG-6) which consisted primarily 

of methyl ethyl ketone (10,200 ppb), 1,2-dichloro, 1,1,2 

trifluoroethane (8,000 ppb), and 1,l dichloroethane (1,500 

p p b ) .  In October 1 9 8 4  well DG-6 contained considerably less 

total VOCs (1,595) than in July; however, well DG-1 contained 

12,243 ppb of total VOCs in the October sample. 

Base Neutral/Acid Extractable Analysis 

Analyses f o r  acid/base neutral extractable priority 

pollutants were performed in the RCRX. upgradient and 

downgradient detection monitor wells (see Table 4 and 

11 



fic hi - E X  triJCt J1)lCS 
PIKmol TR (3)  t1) t1) TR(G) ND - 35 - 5 - 3.4 ppn 

EID 0.3 pph 2-011 or optwnol 24 h'D N) 30 N) 35 42 15 14 

2- 4 Dime t h y 1 Idrcnol 480 t u  Em 80 tn) - - - - - Elo Stiindard 

2-4 0 I d11 o roplwnul nit31 M) EID TIl(2) tQ - - - - - 371 pl'b 

2 - W t  Iiyl plwnol 3,300 Nl EP) 3,300 ED - - - - - No Standard 

Ri p.0 - tl- 'ut c ill t:x t r ac t ab1 cs 
-I 

1, ~ - ~ - i d i T ~ G t c n c  110 tD TR(3) 56 NI) 193 30 00 71 - 230 

1,4-Dichlorolxmzcnc 200 ND TR(6) 120 N) 337 98 170 102 - 230 ppb 

- 230 Ppb 1,2-Dichlorobentcnc 530 ED 16 500 ND 1163 194 708 933 

1,2,4-TrlChlOKObenZC~ TR(3) ND ND TR(4) tm - - - - - 13  ppb 

- - 143 Ppb NJptlIalenC 260 tD m 22 m 383 250 782 

~ Accnaphthcrr TR (2) ND tJD NIJ ED - - - - - 20 ppb 
N 

t I I  t roiwcommc - - - - - 630 - - - 13.9 p p n  

2-Methyl napthalcne 50 ND N) 80 tin - - - - - 
Di -n-octyl-phthalate - - - - - 8 11 TR 26 - 160 p ~ n  

I lcxachl oroe thane ND EID tm TRf2) bQ - - - - 4.4 ppb 

nis(2 ethylhcxy1)phthalate - - - - - - - - - 27.3 10 ppn 

c. - 
Y 

b 
0 

Concentrations in ppb 

tlotc: Table inclws only detected canpounds 
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Appendix A ) .  Results froin these analyses show 5 acid 

extractables and 11 base-neutral extractable conpounds 

detected with the highest concentrations found in wells DG-1 

and DG-6 located along the western side of the surge pond. 

In July, wells D G- 1  and D G- 6  contained 3,810 and 3,418 ppb of 

total acid extractables, and 1,155 and 784 ppb of total 

base-neutral extractables, respectively. 

e 

A comparison betxeen analyses done in July (Cambridge 

Analytical Associates) and October (Pioneer Laboratories) 

using similar extraction procedures show differences in the 

variety of compounds detected. (Table 4 ) .  Th:ee phenolic 

compounds ( 2- 4  dimethyl phenol, 2-4 dichlorophenol, 2-methyl 

phenol) were detected in July, but did not appear in the 

October analyses. Nitrobenzene and 2 phthalate c,ompunds 

[di-n-octyl-phthalate, bis(2 ethylhexyl) phthalate] did 

appear in the October analyses but did not in the previous 

study. Both show the upgradient well ( U G- 1 )  relatively free 

o f  base neutral/acid extractables with exception of a 

phthalate compound in the latter analysis. 

Other Organics 

A water sample collected from monitor well DG-6 also 

contained organic constituents in addition t o  those contained 

on EPA's list of organic priority pollutants. These results 

which ar2 presented in Appendix A show that'15 cornpounds were 

detected (one which is unknown) consisting of substituted 

benzene, phenolics, and short-chain aliphatic compounds and 

13 
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ranging in concentrations from 15 ppb of methyl mercaptan to 

6 4 0  ppb of methyl ethyl ketone. In addition, 2 8 0  ppb of 
e. 

alkylated benzenes and 640 ppb of substituted phenols were 

also detected in nonitor well DG-6. 

SHALLOW GROUND-KATER FLOW DIRECTIONS .:!ID RATS 

Ten piezometers were installed around the 

wastewater-treatment plant to supplement the existing network 

of monitor wells. The elevation of the to? of each 

piezometer was measured by a certified surveyor, and the 

results of water-level measureinents are presented in TaSle 5; 

a contour map of the water table for that date is shown in 

Figure 4 .  The water table contour map shows a ground-water 

divide extending along the ridge of the peninsula and sh0w.s 

that ground water underneath the surge pond has the potential 

to move northwest, north and east of the surge pond. 

Furthernore, the data indicate that the hydraulic mounding 

associated with the phenol and polishing ponds and the area 

to the south prevents potential seepage from the surge pond 

from moving in a southerly direction. This confirms the 

0 

findings from the water-quality analyses which showed that 

contaminants in the shallow ground water system are confined 

primarily to the area north of the phenol and polishing 

ponds. 

The rate of lateral ground-water flow was calculated 

based upon measurenents obtained from the water-table contour 

nap (Figure 4 )  and from the hydraulic conductivity determined 
0 

14 
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Table 5 .  Water-Level Elevations for Monitor Wells 
and Piezometers. 

Elevation Depth to Water-Level 
Well Top of Casing Watnr Elevation 
Numjer (ft msl) (ft) (ft m s l )  
UG- 1 8 . 4 8  7 . 7 9  0 . 6 9  
DG- 1 5 . 7 1  4 . 0 5  1 . 6 6  

1 . 5 0  
1 . 2 6  

DG- 2 4 .89  3 . 3 9  
DG- 3 5 . 3 0  4 . 0 4  
DG-4 8 . 0 3  6 . 3 6  1 . 5 7  
DG- 5 8 . 6 1  6 . 8 5  1 . 7 6  
DG- 6 7 .10  5 . 2 6  1 .84  

CM-8 
GM-9 
GF!- 1 0  
CN- 11 
GM-12 
G M- 1 3  
GM- 14 
GX-37 

P-1  
P-2 
P-3 
P-4 
P-5 
P-6 
P-7 
P-8 
P-9 
P-10 

6 .30  
5 . 8 3  
6 . 0 1  
6 . 1 8  
5 . 9 1  
5 .27  
4 . 7 4  
4 . 6 1  

6 . 4 9  
7 . 8 2  
6 . 1 3  
6 .60  

6 . 0 1  
7 . 3 2  
6 . 9 5  
9 .14  
6 . 0 1  

- 

4 . 9 6  
4 . 7 5  
4 . 7 5  
4 . 4 3  
3 . 8 9  
3 . 7 6  
3 . 7 8  
3 . 2 4  

4.55 
5 . 7 5  

* 4 . 1 2  
4 .77  

4 . 6 0  
5 . 8 2  
5 . 5 8  
7 . 6 7  
4 . 9 4  

1 . 3 4  
1 . 0 8  
1 . 2 6  
1 . 7 5  
2 .02  
1 . 5 1  
0 . 9 6  
1 . 3 7  

1 . 9 4  
2 .07  
2 . 0 1  
1 . 8 3  

, 1.41 
? 1.50 

1 . 3 7  
1 . 4 7  
1 . 0 7  

15 
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Gersghty Cy: Miller, Inc. 

from a slug test performed at monitor well GM- 12.  The 

effective porosity was assumed t o  be 0.2.  The calculated 

hydraulic conductivity of 1.96 x lo-* cm/sec (centinetezs per 

second) was applied in two directions (eastward and westward) 

representing a reas  of lowest and highest hydraulic gradient. 

The results of this calculation show a range of horizontal 

seepage velocities from about 170 to 230 ft/yr (feet per 

year). 

P R O D O S E D  P H A S E  I 1  WORK PROGRAM 

The surge pond is underlain by unconsolidated deposits 

of sand and clays as depicted in the generalized geologic 

cross section shown in Figure 5. The figure, .which vas 

prepared based on existing data available for the arsa, 

in2icate that a clayey confining deposit is present at depths 

of about 40 to 5 5  ft (feet) below land surface. ,:..t?ue,to the I S  

proximity of the surge pond to brackish surface water, it is 

surmised that the ground-water flow system affected by 

potential seepage from the surge pond is shallow, therefore, 

emphasis on the proposed Phase I 1  work pr0grarn.i~ placed on 

determining the extent of shallow ground water affected by 

potential seepage from the surge pond. Nevertheless, in 

several areas deeper (paired) monitor wells have been 

proposed immediately on top of and below the clayey confinicg 

deposit to determine the presence or absence of contaminants 

at these depths. Presented below is a discussion of the 

reconmended Phase 1 1  work program. 

17 
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Gmghrv & Miller, Inc. 

Install Additional Monitor Plells 

Approximately 14 additional shallow monitor wells will 

be installsd at the approximate locations shown in Figure 6. 

A t  four (4) locations, a pair of deeper monitor wells will 

also be installed adjacent to a shallow monitor well; these 

wells will be drilled to depths of about 40 and 60 ft. 
* 

During the drilling of these monitor wells, soil samples 

will be collected at close intervals (using split spoon and 

Shelby tube samplers) and their mineral and physical 

characteristics will be described by personnel from Geraghty 

61 Miller, Inc. Three samples collected fro3 the clayey 

confining deposits and five samples of the sandy sediinents 

will be tested in a soils laboratory for determination of 

hydraulic conductivity and grain-size analysis, respectively. 

After completion of the monitor well, slug tests, or 

short-tsrn pumping tests will be conducted on selected wells * 

in order to determine the hydraulic conductivity of the 

sediments tapped. 

The deepest monitor wells (60 ft depth) will be 

constructed of 4-inch-diameter PVC casing and screen and the 

shallow monitor wells will be constructed of 2-inch-diameter 

PVC casing and screen (threaded and coupled) (see Figure 7 

for typical construction details). 

19 



Geraghty & Miller, Inc. 

Figure 6 .  L o c a t i o n s  of Proposed X o n i t o r  Wells. 

EXPLANATION 

a EXISTING MONITOR 

PROPOSED SHALLOW 

WELL 

MONITOR WELL 

PROPOSED INTERMEDIATE/ 
DEEP MONITOR WELL 
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Geraghty & Miller, Inc. 

ElOT TO SCALE 

F i g u r e  7 .  S c h e m a t i c  Diagram Showing t h e  T y p i c a l  C o n s t r u c t i o n  
De ta i l s  of t h e  Proposed Phase  I1 Moni tor  Wells. 

21 



Gcnghry Miller, Inc. 

Ground-Water Flow Direction 

The elevations of the top of the casing of the new 

monitor wells will be measured by a certified surveyor. 

Water levels in the existing and proposed aonitor wells and 
+ 

piezometsrs will be measured and the results will be used to 

better define lateral ground-water flow directions at each of 

the three zones to be monitored. The difference between the 

water levels in the paired wells above and below the 

confining deposits at each cluster will be used to indicate 

the vertical direction of ground-water movement through the 

clay. The rate of vertical flow through the clay will be 

calculated from its hydraulic conductivity and the vertical 

hydraulic gradient across these confining deposits. 

Water-Quality Sampling and Analysis 

Water samples will be collscted from each of the monitor 

wells and analyzed in the field for pH and conductivity and 

in a water-quality laboratory for selected chemical 

constituents. Based on the findings from the Phase I 

investigation, it is proposed that the Phase I 1  analyses 

consist of analyzing primariiy the organic compounds with 

emphasis on VOCs as the signature compounds delineating the 

presence or absence of a plume. Analyses will be performed 

for the acid and Sase-neutral extractables in order to . 

determine the presence or absence of these compounds in the 

subsurface. Presented in Table 6 is a list of the proposed 

2 2  



Geraghty R hiillcr, Inc. 

Table 6. Proposed Water-Quality Analyses t o  be Perfom& 
on t h e  M n i t o r  Wells During Phase 11 

2 Kell Bse/Pc i d  
M u n h r  PH Conductance V d  Extractables 

Ex i s t i ng  Wells 

D E 2  
E - 3  
GI-8 
GI-9 
a-10 
011-11 
GI-12 
GI-13 
0.1-14 

w 

Proposd Wells 

Shallow (14) x 
Interned iate 

( 4 )  X 
-?P (4)  X 

X 

X 
X 

X 
X 

X 

X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X - 

X 

X 
X 

’ Analy t ica l  k t h o d  624. U.S. EPA. 1979. Methods for Chemical Analysis 
of Kater ard Kastes. EPA 600/4-79-029 ( R e v l s d ,  Pzrc’n 1983).  
EPWMSL, Cif icinnat i ,  Ohio. 

’ Analy t ica l  e t h d  8270 and 625. U.S. EPA. J u l y  1982. Methods f o r  
Organic Cheqical  a n a l y s i s  of  Municipal and I n Z u s t r i a l  Wastewater. 
600/4-82-057. EPA/MSL, C inc inna t i ,  &io. 

EPA 

23 



Ger3,otitv & Miller, Inc. 

analyses to be performed on some of the existing and on the 

proposed monitor wells. 

Data Analysis and Report Preparation 

The data compiled during the Phase I 1  investigation will 

be cornpiled into a written report. Figures and tables will 

be prepared showing well-construction details, the results of 

chemical analyses, and the locations of the sanples 

collected. These figures and tables will be accompanied by 

text which will describe the work performed, monitor-well 

construction procedures, sampling and analysis methods, 

directions and rates of groun2-water flow, and sediments 

encountered. 

The report will contain a conceptual correctiveraction 

program to recover and treat the affected ground water in 

accordance with 40 CFR 264.100. It is. envisioned that the 

affected ground water will be recovered using interceptor/- 

recovery wells and that the recovered ground water will be 

treated in the on-site wastewater-treatment system. 
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Water-Quality Analyses 
From Monitor Wells 



IT CORPORATION STEWART WEORXTORIES DIVISION 

August 20, 1984 

Mr. Ed Morse 
Geraghty & M i l l e r  
P. 0. Box 271173 
13902 Nor th  Da le  
Tampa, FL 33688 

Dear Ed: 

Enc losed p lease  f i n d  r ev i sed  r e p o r t s  f o r  one groundwater and one wastewater 
sample r epo r t ed  under our p r o j e c t  code 61.11 18017. 

Tab le  I i s  a l i s t  o f  Appendix VI11 c o n s t i t u e n t s  t o  which Method 624 may be 
app l ied .  I n f o r m a t i o n  f o r  comp i l a t i on  o f  Tab le  I i s  taken f rom Method 101 as 
s t a t e d  i n  Samol in  
E P A - 6 0 0 / 8 - d F Z u a r y ,  1984. Both samples i nc l uded  i n  t h i s  p r o j e c t  were 
examined f o r  t h e  presence o f  compounds l i s t e d  i n  Table  I .  Resu l t s  a r e  as 

and Ana lys is  Methods - f o r  Hazardous Waste Combustion, 

a fo l l ows :  

Mast ewat e r  5-16-84 
No c o n s t i t u e n t s  o the r  t han  
concent r a t i o n  g rea te r  than  

Groundwater 
No c o n s t i t u e n t s  o the r  than  
concent r a t  i o n  g rea te r  than  

Tab le  I1 i s  a l i s t  o f  Acmendix VI11 

- ,  i / '  

,' 

those repo r t ed  he re i n  were de tec ted  a t  a 
2.0 ppm ( p a r t s  per  m i l l i o n ) .  

those a l ready  repo r t ed  were de tec ted  a t  a 
1.0 ppb ( p a r t s  per  b i l l i o n ) .  

c o n s t i t u e n t s  t o  which Method 625 may be 
appl ied.  
s t a t e d  i n  Sam l i n  
E P A - 6 0 0 / 8 - ~ F ~ u a r y ,  1984. Both samples i nc l uded  i n  t h i s  p r o j e c t  were 
examined f o r  t h e  presence of compounds l i s t e d  i n  Table  11. Resu l t s  a re  as 
f o l l o w s :  

I n f o r m a t i o n  f o r  comp i l a t i on  o f  Tab le  I 1  i s  taken f rom Method i21, as 
and Ana l ys i s  Methods - f o r  Hazardous Waste Combustion, 

Wastewater 5-16-84 
A l k y l a t e d  Benzenes - 24,000 ppb ( p a r t s  per  b i l l i o n )  
A l k y l a t e d  Naphthalene - 6500 ppb ( p a r t s  pe r  b i l l i o n )  

No a d d i t i o n a l  c o n s i t u t e n t s  o the r  t han  those  repor ted  on enclosed c e r t i -  
f i c a t e s  were de tec ted  a t  a concen t ra t i on  g rea te r  than  200. ppb. 

Subsidiary 01 IT Corporction 
IT A!?clyticcl Serwces 58 15 M:c!dlebrook Pke Lioxvllle. Tennessee 3792! 6!5-538-610 1 

A- 1 



Page 2. 
M r .  Ed Morse 
August 20, 1984 a 

Groundwater 
A l k y l a t e d  Benzenes - 280 ppb (par ts  per b i l l i o n )  
S u b s t i t u t e d  Phenols - 640 ppb (par ts  per b i l l i o n ) .  

No o the r  cons t i tuen ts  other  than those repor ted on enclosed c e r t i f i c a t e s  
were detected a t  a concentrat ion grea ter  than 10, ppb (par ts  per b i l l i o n ) .  

S incere ly  , - 
I T  ANALYTICAL SERVICES 

Barry A. Stephenson 
General Manager 

encl  s. 

BAS/ts 

. 
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Table I 

Constituents From Appendix VI11 t o  Which Method 624 May be Applied 
. -_ 

Acentoni t r i  1 e 
Ac ry 1 ami de 

Bromoacetone 

Carbon Oxyf luori de 
Chlorinated Benzenes, N.O.S. 
Chlorinated Ethane, N.O.S. 

Chlorinated Fluorocarbons, N.O.S. 
Chloroalkyl Ethers, N.O.S. 
Chloromethyl Methyl Ether 

1,2-Dibrorno-3-Chloropropane 
1 , Z - D i  bromoethane 
0 i b rornomet h an e 

1,4-Dichloro-Z-Butene 
Di chl oropropane, N.0 .S . 
Di chloropropene, N.O.S. 

1,4-Dioxane 

Hydrazine 
I odornethane 

Methyl Ethyl Ketone 
Methyl Hydrazine 

1,1,1,2-Tetrachloroethane 
Tri chl orop ropane, N.0 .S . 

1,2,3-Trichloropropane 

4. 

Carbon D i  su 1 f i de 

H a1 omet hane, N .O .S . 

N . O . S .  = Not Otherwise Specified 

IT ANALYTICAL SERVICES 
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Table I 1  

Constituents From Appendix V I 1 1  t o  Which Method 625 Hay be Aplied 
L 

Acetophenone 
2-Acetylaminofluorene 

4-Arninobiphenyl 
5- ( A m i  nomethyl )-3-Isoxazolol 

Amitrole 
A n i  1 i ne 

Bent (c)Acri d i  ne 

Benzenethiol 
P-Benzoqui none 

Benzot r i  chl ori  de 
Benzyl Chloride 

. Bis (Chlorornethyl )Ether 
Z-Sec-Butyl-4,6-Di n i  trophenol (DNBP j 

Chlorinated Benzenes, N.O.S. 
Chlorinated Naphthalene, N.O.S. 

Chlorinated Phenol, N.O.S. 
P-Chloroani 1 i ne 
Chlorobenzi l a t e  

3-C hl oropropi oni t r i  1 e 
Coal Tars 

C resot 2 
Cresols 

2-Cyclohexyl-4,5-Dinitrophenol 
D i  benz ( a ,  h)Acri d i  ne 
Dibenz ( a ,  j)Acridine 
Di benzo ( a ,  e )Py rene 
D i benzo ( a ,  h ) Pyrene 
D i benz o ( a  % 1 ) Py r ene 
2,6-Dichlorophenol 

Dichloropropanol, N.O.S. 
1,2:3,4-Diepoxybutane 

0,O-Diethyl phosphori c Acid, 0-P-Ni t rophenyl Ester 
Dihydrosaf role 

D i rnethoat e 

P -D i met hy 1 ami noaz o be nz e ne 
7,12-Oimethylbenz(a)Anthracene 

1 , 1 -0 i met hy 1 hy dr az  i ne 
1 , Z - D  i met hy 1 hy d raz  i ne 

A 1 p h a ,  A 1 p h a -0 i met hy 1 p h enet hy 1 ami ne 
Dimethyl Sulfate 

Dinitrobenzene, N.O.S. 
Disulfoton 

B enzene , Di ch 1 o r  omet hy 1 

3,3 '-Dimethoxybenzi di ne ' 

IT ANALYTICAL SERVICES 
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Tab le  I 1  (Cont 'd)  

E t  hy 1 enei m i  ne 
E t h y l  Methacry la te  

E t h y l  Methansul fonate 
Hexachlorocyclohexane (A1  1 Isomers ) 

1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-Hexahydro-l,4:5,8-Endo, Endo-Dimethanonaphtnalene 
Hexachlorophene 

I sosaf  r o l  e 
Kepone 

Mal e i  c Anhydri de 
M a l e i c  Hydrazide 

Mal ononi t r i  1 e 
M e t h a c r y l o n i t r i l e  

Methapyr i  l ene  
Methoxychlor  

2 - M e t h y l a z i r i d i n e  
3-Methy 1 cho lanthrene 

4,4' -Methyl  enebi s (2-Chl oroan i  1 i ne) 
Methy l  Hydrazine 

2 -Met hy 1 1 a c t  on i t r i 1 e 
Methy l  Methacry la te  

N-Wet hy 1 -N ' -N i t ro-N-N i t ros o gu an i d i  ne 
Methy l  Para th ion  

1,4-Naphthoquinone 
1-Naphthylami ne 
2-Naphthylami ne 

N i c o t i n e  (and S a l t s )  
P- N i t roan i  l i n e  
N i t r o g l y c e r i n e  

N i t  rosami ne, N.0 .S . 
N- N i  t rosod i  -&Butyl  ami ne 

N- Ni t rosodethy lamine 
N-Nitroso-N-Ethylurea 

N - N i t r o s o me t hy 1 e t  hy 1 a m i  ne 
N-Nitroso-N-Methylurea 

N-Nitroso-N-Hethylurethane 
N-Nitrosomethyl  v i  n y l  amine 

N-Ni t rosomorphol ine 
N- N i t r osop ipe r i d i ne  
N- N i  t r o s o p y r r o l  i d i  ne 

N- Ni t rososarcos ine  
Para t  h i on 

Pentach 1 orobenzene 
Pentachloroethane 

Pen tach lo ron i  t robenzene (PCNB) 
Phosphorodi t h i  oc Aci d , 0.0-Di e t  hy 1 S-  ( (Ethy 1 t h i  o)Methy 1 ) E s t e r  [Phorate] 
Phospho ro th i o i c  Acid,  0,O-Dimethyl 0-(p((Dimethy1-Amino)Sulfonyl)Phenyl) - 

E s t  e r  [Farnphu r] 

- I .  

IT .ANALYTICAL SERVICES 
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Tab le  I 1  (Con t 'd )  

Pntha l  i c Ac id  Esters ,  N.0 .S. 
P h t h a l i c  Anhydr ide 

2-Pi c o l  i ne 
P ronami de 

N-P ropy1 ami ne 
P ropy 1 t h i  ou r a c i  1 

Pyri d i  ne 
Sacchar in  (and S a l t s )  

S a f r o l e  
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachl orophenol  

T e t r a e t h y l  d i  th iopyrophosphate 
To1 uenedi ami ne 

Toluene D i i socyana te  
2,4,5-Tr ichlorophenol  

T r i s  (2,3-Dibromopropyl )Phosphate 

N.O.S. = Not Otherwise S p e c i f i e d  

I T  ANALYTICAL SERVICES 
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CERTIFICATE OF ANALYSIS 8. 

To: Geraghty & M i l l e r  DATE RETORTED August 20, 1984 
GlyI 18017 Revised Report  ATTN: tllr. Ed Morse PROJECT COCE 

13902 N. Dale, P. 0. Box 271173 ORDER hZ’MBZR. 

Tampa, FL 33688 

Sample Desc r i p t i on :  Two ( 2 )  water samples rece ived  May 22, 1984 

Concent ra t ion  u n i t s  a re  r n g / l i t e r  (ppm) 

Alurni nurn 
Antimony 
A rsen i c  
Bar ium 
B e r y l  1 iurn 
Boron 
Cadrni urn 
Ca lc ium 
C hrorni urn 
Coba l t  
Copper 
I ron 
Lead 
L i t h i u m  
Ma gnes i urn 
Manganese 
Molybdenum 
N i c k e l  
Sel en i  urn 
S i  1 i con 
Si  1 ve r  
Sodium 
S t r o n t i u m  
T h a l l  ium 
T i n  
T i t a n i u m  
Vanadi um 
Z i n c  

Groundwater 

2.1 
<0.05 
<0.2 

<0.001 , 

0.073 

0.13 
(0.002 . , - .  100. 1 t  

0.04 
(0.01 
(0.01 
1.8 
0.26 

’ (0.03 
11. 
0.17 

(0 . 02 
-0.03 

(0.2 
8.0 

<0.01 

0.27 
150. 

(0.3 
(0.2 
(0.003 
(0.01 
0.04 



CERTIFICATE OF ANALYSIS 

TO: Geraghty & M i l l e r  DATE 2 E P D R T 3  August 20, 1984 
ATTN: Ed Morse PRCjECTCOSE G i I I  18017 Revised Report  

Tampa, FL 33688 . 
13902 North Dale,  P. 0. Box 271173 ORDER NUMBER 

Sample D e s c r i p t i o n :  Groundwater 

PESTICIDES AND PCB'  s - PRIORITY POLLUTANT 'ANALYSIS 

Concent r a t  i on Concent r a t  i on 
C ompou nd ppb Compound pDb 

a l d r i n  
a-BHC 
6-BHC 

6 -BHC 

4,4 ' -DDT 
4,4'-DOE 
4,4 ' -ODD 

y-BHC (1 i ndane) 

ch lo rdane  

d i  e l  d r i  n 
a- endosul fan 
6-endosul fan 
endosul fan s u l f a t e  
e n d r i n  . .  

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

endr i  n a1 dehyde 
hep tach lo r  
hep tach lo r  epoxide 
PCS-(Aroclor)-1242 
PCB - (A r o c l  o r  ) -1254 
PCB-(Arocl or )- 1221 
PCB- (Aroc1or)-1232 
PCB-(Aroc1or)-1248 
PCB- ( A  r o c l  o r  ) -1260 
PCB- (A rocl o r  ) - 1016 
toxaphene 

ND 
' .  ND 

ND 
ND 
NO 
ND 
ND . 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected 
(10. ppb = De tec ted  bu t  a t  a l e v e l  l e ss  than  10  ppb ( p a r t s  pe r  b i l l i o n ) .  



' . CORPORATION 

CERTIFICATE OF ANALYSIS 

4. 

TO: Geraghty 8 Miller DATE REPORTEiI August 20, 1984 
ATTN: Ed Horse PRrJJECT CODE GMI 18017 Revised Report 
13902 North Dale, P. 0. Box 271173 ORDER wMaER. 
Tampa, FL 33688 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Sample Des cri pt i on : Groundwater 

C omo ou nd 

acrol ei n 
acrylonitrile 
benzene 
bromoform 

' carbon tetrachloride 
chlorobenzene 
chlorodibromomethane 
chloroethane 
2-chloroethyl vinyl ether 
chl o r o f  orm 
dichlorobromornethane 
dichlorodifluoromethane 
1,l-dicnloroethane 
1,Z-dichloroethane 
1,l-di chloroethylene 
1,Z-dichloropropane 
c i  s -1,3-di ch 1 o rop ropy 1 ene 

Concentration 
ppb 

ND 
ND 
<lo. 

ND 
ND 
ND 
NO 
79. 
NO 
(10. 
ND 
NO 

520. 
ND 
<lo. 
ND 
NO 

Concent rat i on 
ppb 

trans-l,3-di chloropropylene, ND 
ethyl benzene <lo. 
methyl bromide ND 
methyl chloride ND 
methylene chloride 13. 
1,1,2,2-tetrachloroeihane ND 
tetrachloroethylene < l o .  
toluene 140. 
t rans-1,Z-dichloroethylene 14. 
l,l,l-trichloroethane 79. 
1,l ,Z-tri chloroethane ND 
t r i ch 1 oroet hy 1 ene 21. 

C omo ou n d 

trichlorofluoromethane NO 
vinyl chloride ND 

Remarks: NO = Not detected 
(10. ppb = Detected but at a level less 'than 10. ppb (parts per billion). 



CERTIFICATE OF ANALYSIS 

TO: Geraghty & M i  1 l e r  DATE REPORTE3 August 20, 1984 
ATTN: Ed  Morse PROJECT COLE GMI 18017 Rev i  sed Report 

Tampa, FL 33688 
13902 North Da le ,  P. 0. Box 271173 ORDER N U M B 3  

VOLATILE ORGANIC  P R I O R I T Y  POLLUTANT ANALYSIS 

S a G l e  Descr ipt ion:  Trave l  Blank f o r  Groundwater 

Concent r a t i o n  
C orno ou n d PP b Comoound 

Concent r a t  i on 
ppb 

a c r o l e i n  
a c r y l o n i  t r i  1 e 

carbon t e t r a c h l o r i d e  
chlorobenzene 
chlorodibromomethane 
chloroethane 
2- ch loroethy l  v i ny l  e ther  
ch lo ro form 
dichlorobromomethane 
d ich lorodi f luoromethane 
1, l -d ich loroethane 
1,2-dichloroethane 
1, l -d ich loroethy lene 
1,2-di chloropropane 
c is-1,3-d ich loropropylene 

E K K r m  
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

(10. 
FI D 
ND 
ND 
ND 
ND 
ND 
ND 

trans-1,3-di chloropropylene ND 
ND 
ND 

e t  hy 1 be nz en e 

ND 
methyl bromide 
methyl c h l o r i d e  
methylene ch lo r i de  (10. 
l91,2,2-tetrach1oroethane ND 
te t rach loroethy lene ND 
to luene ND 
trans-1,2-dichloroethylene ND 
1,l ¶ l - t r i  c h l  oroethane ND 
1,1,2-tri chloroethane ND 
t r i c h 1 o roe t  hy 1 ene ND 
t r ich lorof luoromethane ND 
v iny l  c h l o r i d e  ND 

, I  

3 1 '  6 

Remarks: ND = Not detected 
4 0 .  ppb = Detected but a t  a l e v e l  less than 10. ppb (par ts  Per  b i l l i o n ) .  



To: Geraghty 8 M i l l e r  DATE REWRTE2.  August 20, 1984 
ATTN: Ed Morse PROJEC COCE Gi,lI 18017 Revised Report 

Tampa, FL 33688 
13902 North Dale, P. 0. Box 271173 ORCER NUMBER. 

Sample Descr ip t ion :  Groundwater 

BASE-NEUTRAL EXTRACTABLE ORGANICS - P R I O R I T Y  POLLUTANT ANALYSIS 

Concent r a t  i on 
C omoou nd ppb Compound 

Concent r a t  i on 
DDb 

acenaphthene 
acenapht hy 1 ene 
anthracene 
benz id ine  
benzo (a)anthracene 
be nz o ( a ) py r e  n e 
3,4-benzofluoranthene and/or 

benzo (k )f luoranthene3 
benzo (gh i  ) p e r y l  ene 
b i  s (2-ch1oroethoxy)methane 
b i  s ( 2-ch 1 o r o e t  hy 1 )e the r  
b i  s (2- chl o r o i  sopropyl )e the r  
b i  s ( 2- e t  hy 1 he xy 1 ) p h t h a 1 a t  e 
4-bromophenyl phenyl e the r  
bu ty  1 benzyl p h t h a 1 a t  e 
2- chloronaphthalene 
4- chloro-phenyl phenyl e ther  
ch ry s ene 
d i  benzo (a, h )anthracene 
1,2-dichlorobenzene 
1,3-di chlorobenzene 
1,4-di chlorobenzene 
3 , 3  ' - d i  ch lorobenzi  d ine 
d i e t h y l p h t h a l a t e  

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

470. 
41. 
77. 
ND 
ND 

d i  met hy 1 p h t  h a 1 a t  e UD 
d i  -n-buty 1 ph t  ha1 a t  e ND 
2 ,4 -d in i t ro to luene ND 
2,6-di n i t r o t o l u e n e  n D 
d i - n- oc ty lph tha la te  ND 

f luoranthene ?ID 
f 1 uorene < l o .  
hexachlorobenzene N D 
hexachlorobutadi ene N D 
hexachl o rocyc l  opentadi ene ND 
hexachloroethane N D 
ideno( lY2,3-cd)pyrene !! D 
i s op hor one . ND 
naphthalene 380. 
ni t robenzene FID 
N-nitrosodimethylamine :4D 
N-ni t r o s o d i  -n-propylamine ND 
N-ni t rosodi  phenyl ami  ne2 ND 
phenanthrene < l o .  
py rene ND 
1,2,4-tr ichlorobenzene ND 
2,3,7,8-tet r ach l  o rod i  benzo-p-di ox i  n N i l  

1,2-diphenyl hydrazine1 ND 

Remarks: ND = Not detected 
Detected as azobenzene Detected as diphenylamine 3 Isomer ic  P a i r s  

40. ppb = Detected but  a t  a l e v e l  less than 10 ppb (par ts  per b i l l i o n ) .  



CERTIFICATE OF ANAL+YSIS 

TO: Geraghty & M i l l e r  DATE RE?ORTE3 August 20, 1984 
ATTN: Ed Morse PRCJECTCrJEE G M I  18017 Revised Report  
13902 Nor th  Dale, P. 0. Box 271173 ORDER NUMSEZ. 

, Tampa, FL 33688 

Sample D e s c r i p t i o n :  Groundwater 

ACID EXTRACTABLE ORGANICS - PRIORITY POLLUTANT ANALYSIS 

Concent r a t i o n  ., Concen t ra t ion  
c OmD Ou n d 

@ 2- chlorophenol  

ppb Cornpou nd 

33. 4- ni  t i o p h e n o l  

PDb 

ND 

2,4 -d i  chlorophenol  <lo. p- ch l  oro-m-cresol. N D 

2,4- d i  met hy 1 p he no 1 pentach lorophenol  < l o .  

phenol 1000. 
(m-xyl eno l  ) 730. 

4,6-d in i t ro-O-creso l  ND 

2 ,4 -d in i t ropheno l  ND 
2,4,6-t r i  ch lorophenol  ND 

2- n i t ropheno l  ND 

Remarks:. ND =' Not de tec ted  
(10. ppb = Detected bu t  a t  a l e v e l  l e s s  than  10 ppb ( p a r t s  p e r  b i l l i o n ) .  



c CERTIFICATE OF ANALYSIS &. 

TO. Geraghty & Miller 
ATTN: Ed t4orse 
13902 North Dale, P .  0. Box 271173 
Tampa, FL 33688 

DATE R Z O R T E 3  August 20, 1984 
P R O J E ~ C ~ ~ ~  G:tI 18017 Revised R e p o r t  

ORDER NUMEEX 

Sample Descri p t  i on: Groundwater 

ADDITIONAL O R G A N I C  POLLUTANTS 

Pa ramet e r 

methyl mercaptan 
acetone 
u n k n o w n  
methyl ethyl ketone 
4-methyl -2-pent anone 

Concent ration 
u g/1 i t e r  ( o o b )  

15. 
250, 

44. 
640. 
84. 

ND = Not detected 
(10. ppb = Detected b u t  a t  a level less t h a n  10 ppb (parts per b i l l ion) .  



CERTIFICATE OF ANALYSIS 

TO: Geraghty & M i l l e r  DATE R E P O R E 3  August 20, 1984 
ATTN: Ed Morse PROJECT CO3E GMI  18017 Revised Report  

Tampa, FL 33688 
13902 Nor th  Dale, P. 0. Box 271173 ORDER hVMBER 

Sample D e s c r i p t i o n :  Groundwater 

ADDITIONAL ORGANIC POLLUTANTS 

Concen t ra t ion  
Pa ramet e r p g / l  i t e r  (pob) 

o-nethy 1 phenol 390. 
t r i m e t h y l  benfene 390. 
benzy l  a1 coho1 210. 

t e t r a m e t h y l  benzene 71. 
methy l  e t h y l  phenol 40. 
methy l  naphthalene 29. 
t e t r a m e t h y l  b u t y l  phenol 28. 
hydroxy methyl pentanone 27. 
d imethy l  e t h y l  phenol 24. 

methy l  d i  hydro i  ndene 150; 

ND = Not de tec ted  
(10. ppb = Detected but a t  a level less than  10 ppb ( p a r t s  p e r  b i l l i o n ) .  

Swc::. IC cp.5 su5szn!xc !Acre T=- tb!s 20th 
CT; 31 August, 1984'- 
. I . .  ---.w., January 16. 1988 :.,, ..- ....... s s : ~  expires 
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APPEXDIX B 

General Process Description of the.Industria1 
Wastewater-Treatment System 



GENERAL PROCESS DESCRIPTION OF THE INDUSTRIAL 
WASTEWATER-TREATHENT SYSTEM 

The wastewater treatinent plant at the Navy Public Works 

Center (NPWC) , Pensacola, Florida, is designed to treat both 
the donestic type wastewater fron the Naval Base as well as 

the industrial wastewater froin NARF. The wastewater 

treatment plant pretreats the domestic and industrial wastes 

in separate facilities prior to mixing the wastes for 

combined treatment by the activated sludge process. The 

* activated sludge process is followed by a polishing pond and 

effluent from the polishing pond is chlorinatsd and either 

- 

discharged to Pensacola Bay or filtered and purnped to th2 

golf course for spray irrigation. 

A process flow diagram for the industrial-wastewater 

treatnent process is shown in Figure C-1 (at the back of this 

Appendix). As can be seen in this figure, industrial 

wastewater is pumped into the industrial grit chamber where ' 

grit is renoved by gravity and hauled away from the plant 

site by a commercial hauler. The effluent from the grit 

chamber flows by gravity through the comminutor .which grinds 

large solids to a suitable size. From the comminutor 

structure, the industrial wastewater flows by gravity to the 

industrial primary clarifier. The industrial primary 

clarifier removes floating and settleable material. Since 

the industrial waste contains considerable quantities of oil, 

this clarifier has been specially designed to hold a n d  remove 

large quantities of oil that may accumulate on the clarifier 

B-1  



s u r f a c e .  The removed o i l  is s t o r e d  i n  two o i l  s t o r a g e  t a n k s  

u n t i l  p i cked  up by a commercial  w a s t e  o i l  h a u l e r .  S ludge  

f r o n  t h e  c l a r i f i e r  i s  d i s c h a r g e d  t o  t h e  i n d u s t r i a l  s and  b e d s  

o r  t o  t h e  b e l t  p r e s s e s .  S u l f u r i c  a c i d  i s  a d d e d ,  a s  

n e c e s s a r y ,  t o  t h e  c e n t e r  w e l l  o f  t h e  c l a r i f i e r  t o  a s s i s t  i n  

b r e a k i n g  o i l  em.u ls ions .  

The d i s c h a r g e  f rom t h e  i n d u s t r i a l  c l a r i f i e r  f l o w s  by 

g r a v i t y  t o  t h e  s u r g e  pond. The s u r g e  pond s e r v e s  t o  dampen 

t h e  v a r i a t i o n s  b o t h  i n  h y d r a u l i c  f l o w  a n d  c h e r n i c a l  

c o m p o s i t i o n  o f  t h e  i n d u s t r i a l  w a s t e w a t e r .  The i n d u s t r i a l  

was t ewa te r  is  t h e n  pumped i n t o  e i t h e r  chemica l  m i x  t a n k  No. 1 

o r  No. 2 .  Each c h e m i c a l  m i x  t a n k  i s  d i v i d e d  i n t o  two 

s e c t i o n s .  I n  t h e  f i r s t  s e c t i o n ,  w h i c h  is  d e s i g n e d  t o  r e d u c e  

h e x a v a l e n t  chromium t o  t h e  t r i v a l e n t  s t a t e ,  t h e  pH i s  lowered  
1 , .  , 

t o  b e t x e e n  2 . 6  and 3 .0  by add ing  s u l f u r i c  a c i d ;  s u l f u r  

d i o x i d e  is  added a s  a r e d u c i n g  a g e n t .  I n  t h e  s econd  s e c t i o n  

of  t h e  c n e m i c a l  m i x  t a n k ,  l i m e  I s  added t o  r a i s e  t h e  pH and ' 

t o  r e a c t  c h e m i c a l l y  w i t h  any heavy m e t a l s  p r e s e n t  p r i o r  t o  

e n t e r i n g  e i t h e r  f l o c c u l a t o r  No. 1 o r  No. 2. 

T h e  f l o c c u l a t o r s  s e r v e  t h e  p u r p o s e  o f  p r o v i d i n g  a s low 

mixing zone i n  t h e  center w e l l  t o  assist  i n  t h e  b u i l d u p  of 

f l o c  which  w i l l  s e t t l e  i n  t h e  o u t e r  q u i e s c e n t  zone.  ' Heavy 

m e t a l s  which  s e t t l e  t o  t h e  bo t tom and any  f l o a t i n g  m a t e r i a l ,  

s u c h  a s  r e s i d u a l  o i l ,  a r 2  removed i n  t h e  f l o c c u l a t o r s .  O i l  

and o t h e r  f l o a t a i n g  m a t e r i a l  a r e  removed i n t o  a s c u m  box by  
. .  

skinuning. 

I B-2 



Effluent from the flocculators flows by gravity to the 

phenol stabilization pond. This aerated lagoon is designed 

to provide biological treatment of the soluble organics in 

the industrial wastewater which may have passed through the 

chemical treatment portion of the system. Primary settled 

domestic wastewater is added to this lagoon as 'needed to 

provide the necessary nutrients for biological treatment. 

Phenol stabilization pond effluent is pumped to the 

activated sludge aeration tank where it is mixed with the 

primary settled domestic wastewater and biologically treated. 

The activated sludge system is composed of the activated 

sludge aeration tank and the sludge final clarifiers. The 

activated sludge system reduces tbe BOD resulting from 

concentrations of soluble and colloidal organic matter prior 

to discharge to the polishing pond. Sludge from' the final 

clarifiers is pumped to the aerobic digesters. The polishing 

pond provides tertiary treatment of the wastewater prior to 

chlorination and serves as an equalization basin. It also 

serves to retain excess suspended solids which might overflow 

the sludge- clarifier weirs during upset conditions. 

Effluent from the polishing pond is pumped to the 

chlorine contact basin where chlorine is added to the 

wastewater for a sufficient detention time to meet State of 

Florida chlorine contact time requirements as well as to meet 

state and federal requirements for effluent coliform 

concentrations. Wastewater fron the chlorination basin is 

8 - 3  



e i t h e r  d i s c h a r g e d  b y  g r a v i t y  t o  P e n s a c o l a  B a y  v i a  t h e  

e f f l u e n t  meter box or  pumped t h r o u g h  p r e s s u r e  s a n d  f i l t e r s  t o  
c t h e  g o l f  c o u r s e  t o  be u s e d  a s  i r r i g a t i o n  water.  .i. 

B- 4 
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Industrial Sludge Handling Facilities 



Cieraghty & Miller, Inc. 

INDUSTRIAL SLUDGE HANDLING FACILITIES 

A DescriDtion of the Primarv Svstem 

Sludge is generated at the wastewater treatnen!z+facility 

from both the industrial and domestic treatment operations. 

The industrial sludge is considered to be a hazardous waste 

because it originates from the metal plating facility; EP 

Toxicity tests of these sludges show dissolved metals 

concentrations below those levels presented in Table 1 40 CFR 

261.24. Industrial sludges are generated in the clarifier 

and flocculators and are pumped to the industrial sludge 

thickener. Supernatant from the industrial sludge thickener 

overflows to the surge pond and underflow from the sludge 
I . I  

tnickener is pumped to one of two belt presses.' After 

dewatzring, the industrial sludge is hauled off-site for 

final disposal. 

Contingency in Case of Filter Press Failure 

The installation of two continuous belt filter presses 

currently has eliminated the use of either the industrial or 

domestic sludge drying beds. .At the current loading rate on 

the treatment plant, only one belt press is required t o  

dewater both industrial and domestic sludge, and even this 

one press is utilized for only a few hours every other day. 

I Therefore, there is a 100 percent backup for sludge 

I dewatering. In the event that one filter press is inoperable 

due to repairs, the second filter press is available for 

c-1 
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d e w a t e r i n g  b o t h  t h e  i n d u s t r i a l  a n d  d o m e s t i c  s l u d g e s .  I n  

a d d i t i o n ,  a n  i n v e n t o r y  of  spa re  p a r t s  a r e  m a i n t a i . n e d  f o r  

t h e s e  f i l t e r  presses t o  rn in imize  a n y  "down t i m e "  f o r  r e p a i r s .  

O t h e r  a l t e r n a t i v e s  a re  a v a i l a b l e  t o  . ? r o v i d e  a d d i t i o n a l  

back-up i f  r e q u i r e d .  Depend ing  upon t h e  volume a n d  t h i c k n e s s  

of s l u d g e  i n  t h e  s l u d g e  t h i c k e n e r ,  s l u d g e  may be h e l d  f o r  

many h o u r s  p r i o r  t o  d r y i n g  n o r m a l l y .  S i n c e  t h e  f i l t e r  

presses a r e  n o t  u s e d  on a d a i l y  b a s i s ,  t h e  s l u d g e  t h i c k e n e r  

- h a s  t h e  c a p a c i t y  t o  h o l d  more s l u d g e  t h a n  n o r m a l ,  t h e r e b y  
- 

p r o v i d i n g  a d d i t i o n a l  t i m e  f o r  r e p a i r s  t o  t h e  f i l t e r  presses. 

L a s t l y ,  t h e  b a c k- u p  c a p a c i t y  when o n e  f i l t e r  press i s  

o u t  of s e r v i c e  c a n  b e  i n c r e a s e d  by u s i n g  t h e  d o m e s t i c  s l u d g e  

d r y i n g  b e 2 s  f o r  t h e  d o m e s t i c  s l u d g e .  T h i s  would m i n i m i z e  t h e  

a n o u n t  of s l u d g e  d e w a t e r e d  by t h e  r e m a i n i n g  f i l t e r  ' p r e s s  

s i n c e  i t  w o u l d  be d e w a t e r i n g  o n l y  t h e  i n d u s t r i a l  s l u d g e .  

I n  summary,  c o n t i n g e n c i e s  a r e  a v a i l a b l e  f o r  d e w a t e r i n g  

t h e  i n d u s t r i a l  s l u d g e  d u r i n g  t h o s e  times when r e p a i r s  t o  t h e  

f i l t e r  p r e s s  a r e  b e i n g  u n d e r t a k e n .  I t  i s  b e l i e v e d  t h a t  t h e s e  

c o n t i n g e n c i e s  p r o v i d e  s u f f i c i e n t  b a c k - u p  s u ' c h  t h a t  t h e  

i n d u s t r i a l  s l u d g e  d r y i n g  beds  a r e  no l o n g e r  n e e d e d .  

c-2 




