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APPENDIX 1 

Sunmary of Conference, 6 June 1988 
Sunmary ·of Conference, 8 June 1988 
Sunmary of Telephone Conference, 8 June 1988 
Sunmary of Conference, 13 June 1988 
Sunmary of Conference, 14 June 1988 
Sunmary of Site Visits to Wastewater Treatment 
Plants, 6-16 June 1988 
Sunmary of Conference, 1 December 1988 
Sunmary of Conference, 1 December 1988 
Sunmary of Conference, 2 December 1988 



SUMMARY OF CONFERENCE 
STUDY FOR ELIMINATION OF NPDES VIOLATIONS 

ROOSEVELT ROADS, PUERTO RICO 
CONTRACT NO. N62470-87-C-9009 

A&E COMMISSION NO. 1735A 
6 JUNE 1988 

LOCATION: Office of Public Works 
Roosevelt Roads, Puerto Rico 

PRESENT FOR: Public Works Department 

Felix Mestey, Director Environmental Engineering Division 
Wilfredro Rivera, Environmental Technical Engineer 
Jose Lopez, Director Technical Management Division 
Jose Ruiz, Planning Branch Manager 

Hayes, Seay, Mattern and Mattern, Inc. (HSMM) 

Robert Canova 
Randal Owen 

The following items of discussion, agreement, and direction took place con
cerning collection of data for the referenced project: 

1. Planning provided HSMM with scope of work for all planned Special Projects 
for the three sewerage systems, a base map, and a current Building Utili
zation Report for the station. 

2. Environmental provided HSMM with Monthly Report forms (File S-2A) for the 
three wastewater p 1 ants for May 1987 to April 1988. Env i ronmenta 1 pro
vided HSMM with copy of the three wastewater plant draft O&M Manuals, 
Sections 1, 2 and Appendix III and IV. Environmental will provide copy 
of the Manatee Report. 

3. Technical Management (Engineering) provided HSMM with constryction draw
ings for the three wastewater plants and a sewer map of the station. 

4. Techni ca 1 Management requested that HSMM Contract with LANTDIV inc 1 ude 
preparation of Special Project descriptions for waterwater plant improve
ments and that the individual projects be developed with $200,000 maximum 
construction costs. HSMM and Environmental will discuss this request 
with LANTDIV. 

5. Planning provided HSMM with the list of Potential Industrial Wastewater 
Sources, attached. 

6. HSMM will tabulate influent and effluent analysis data for the three 
wastewater plants from Environmental File G-6. 

7. HSMM will check NPDES Report Forms already on file and request Environ
mental to provide Forms from May 1987 to April 1988 which are not already 
on file (File G-7). 



POTENTIAL INDUSTRIAL WASTEWATER SOURCES 
U.S. NAVAL STATION 

FAC. NO. 

729, 730, 1211, 630 

594, 595 

515, 745 

1686 

1935-2000 Area 

1211 

296 

386, 1817 

Elementary School 

High School 

1660 

1796, McDonald's, 

1970 

1808 

422 

201 

206 

860, 1734, 1980, 200 

2046, 827 

380 

ROOSEVELT ROADS, PUERTO, RICO 
6 JUNE 1988 

BUNDY AREA 

ACTIVITY 

Cafeteria & Snack Shops 

Dental Clinic 

Auto Repair Shops 

Laundry & Dry Cleaning 

Horse Stables 

Golf Course Maintenance 

CAPEHART AREA 

Radio & TV Stations 

Communication Stations 

Cafeteria 

Cafeteria 

Snack Shop 

INDUSTRIAL AREA, AIRFIELD AREA 

Snack Shop 

Commissary Butcher Shop 

Dining Hall 

Liquid 02 & N2 Generation 

Auto Hobby Shop 

Aircraft Shop 

Fire Dept. & Training 

Missile Test & Assembly 

COMMENT 

Not Sewered 

1980 & 1734 
Not Sewered 



ACTIVITY 

Torpedo Shop 

FAC. NO. 

2245, 378 

1930-791 

429, 430 

431 

· Aircraft Shop 

1715 

Fue.l Pier 

192 

1760 

466, 1940 

Buried Fuel Tanks 

Fueling Area 

INDUSTRIAL AREA, FUEL AREA 

Snack Shop 

Fuel Spill Collection 

Fuel Test Lab 

Waste Oil Collection 

Fuel Pumps 

381, 382, 1084, 1086, Buried Fuel Tanks 
82, 83, 84, 85, 
1080, 1082, 1088, 470, 
471, 56A, 568, 212, 
213, 214, 215, 216, 217 

2009, 2010 Hazardous Waste Storage 

278 Fuel Drum Storage 

976, 896 

1795, 2024, 374 

1790 

1810, 31 

Fuel-Berthing Pier 

INDUSTRIAL AREA, PIER AREA 

Fuel Valve Pits 

Snack Shop 

Hospita 1 

Maintenance 

Ship Waste Holding 
Tank Discharge 

COMMENT 

Can Sample at 380 

Can Sample at 380 

Not Sewered 

Not Sewered 

Not Sewered 

Not Sewered. Sewer 
Passes Near 1080, 
84, 82, 85 

2009 Not Sewered 

Not Sewered 



FAC. NO. ACTIVITY COMMENT 

1816 Sewage Transfer 
Hose Storage 

27, 250, 249 Hazardous Waste Storage Not Sewered 
480, 479, 38 r' Except 27, 479 

} , r .. ·,~ .; ~ 

2034 fQ.t' Control 

2234 Standby Generator 

29-281 Diving Service 

NMCP Camp Dining Facility 

1684 Dining Facility 

394 - 1730 Torpedo Shop Not Sewered 

1787 Vetinary Clinic 

1788 Refrigeration Shop 
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:Cl6-85 (STP) 

' &K&J• -.•'&."' •...cy100oo• •ac11.1TY • . .. ,.~IUY •u:o-oc.-011Q 
le facility is the Wustrial Area Sewage Treat:Irent Plant with a 2--02531 · 

<:a::>acity of one million gallons per day and oonsisting of an aera~ ......... .,c ... n~•.,COOl 
l1goor., sludge dcying tanks, primary, anj final settling tanks, 831-10 
:idtli..~ filters, chlorinator roan, lift station arxi related appur- ..... oc:.o•m~OllO. 

c.enances. 1758 
I. -1' • ftlll -~ 06 Tw .. ••OACT OOI TWI 11 .... 00I O" not AC'TIV1n• 

ris Station maintains and operates facilities arrl provides services and materials to S\JHX)rt 
.. ..'.le.rations of aviation activities arrl w'lits of the operating forces of the Navy and other 

activities and w'lits. The existing deteriorated oordition of several elerrents of the In:fustr 
:ea STP will result in violations of the effluent limitations oontained in the National 
:>llutant Oisdlarge Elimination System (NPOES) fennit which are Subject to high fines arrl/or 

legal actions against U.S. Naval Station, Po:>sevelt Roads. 
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~ InCustrial Area STP a:rrp:Jnents are currently deteriorated arrl/or rralfunctioning causi..n<; 
i:equent failures to the waste water treat::rrent system. It also lacks several elerents for tr. 

efficient q:eration of the plant, i.e. StoIJD Sa.er System, stairs to the~.::ierato , pre-
"'hlorinating facilities at the lagc:on and an overflow discharge to the · r. Parts of 
~ slujge return punp, trickling filters, arxi scrappers need to be replaced. , other re 

construction itans am repairs are in urgent need in order to ..• (See c:ontirnlation sheet) 
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~e is n:> other feasible alternative 
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.. ~ AGE c. CO"ISTll. 

II. 
CAN AHOT,.ER FACll.ITY H ECONOMICAi.LY 
AOAn'f:!) J.OR THIS FUNCTIOH1 

.. D OEFICIE'fT 
OES•GH .. D OTHEll: 

a. Ovu 
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I O •u • [!] ~ Existing· stone filtering Iredi.a of trickling filters will t:e replace: 
by a plastic nedia. ($240K) 

11. ••Q •CT .......... ~ TQ ll &CCOlll•\.1l•tO IT 

I Cl STAtlQllo LA90" II CID CONUACt 
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.. _. 
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s 

10% construction & repair costs increase 

•••l ~ISMW(NT Cl"E"AT( "EOUlll(M(NTS 
JQi. A:>Q1~"°'"L M•O JU,,OS OA P(i.SQNN(LI 

s 
....... , IS•&., IACC .. •:.; 

°' ··=·~ ., ,,. ~ 
N/A 

STP operation wiJ.l further deteriorate a...:! will beCCltl:! less efficient. 
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• r::: TH • 0 "° Been the only STP serving the Irrlustrial Area a LA: IY HOW llllUCHI " 
reduced utilization of it will adversely af:fe::t 
g:e.raticr.s at this site. 
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S'J:P. 
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ACTIVITY N•MI .... 0 1.QC.l>TIOl'I 

STU TlflO StJ&'lllSSICJN 

6029-665 

RC4-86 REV I 

U.S. NAVAL STATION, ROOSEVELT ROADS, PR 
mi.a REPAIR/ AL'l'ER CAMP GARCIA STP VIEQUES 

STATION, ROOSEVELT ROADS, PR 

a. [iJ MAINTJREPAlll. II rv"'lx "'INO" CONSTRUCTION/ 
' ~ALTERATION D Aiii 

c. CONDITIONING 

·The facility is the Camp Garcia Sewage Treatment Plant which con
sists of two each receiving lagoons, two each polishinp, lagoons, a 
chlorinator facility, an ccean outfall and related aoourtenances. 

L-T II TWO IPPICT O' TMIS PllO.llCT ON TMI MISSION OP TMI ACTllllTYP 

D EOUIPMtNT 
INSTALLATION 

o. " 1°"111Y lllCOllO C•llO NO. 

?-0801 
... N•llY CATIGOllY COOi 

832-10 
o. 11.0G. 011 IT•UCTUll& NO. 

~/A 

This Station maintains and operat.es facilities and provides services and materials to 
support operations of aviation activities and units of the operating forces of the Navy 
and other activities and units. This oroject proposes to correct deficiencies in the 
sewage treatment facility in order to provide a complete and reliable system in support 
of the training operations and other activities performed at Camp Garcia, Vieques. In 
addition, this project will bring up the STP to adequate operating... (See cont'd 

\ TMI lllCllll•IMINT '011 TMI PACIUTY 11 IASIO ON: .. D .. CMA .. GE r:1 PUl.l.·TIMI 0 3 TO 9 
IN MISSION .. LJl CONTINUING NllO lo YIAll "110 0 \.ISSTH.ui 

._ 3 YEAllS' 
NlEO D CUllllt"Tl.Y •IOUlllEO 

L Lll!SS THAN '°" 0' ,, .. , D l'IEStllYlOPOll 
I. •uTUlll 

llllEOUIRlt.tfllCTS 
f. laT. PUNOIO COIT o. IST. , ...... HING COST ._ TOTAi. •UNOS lllOUISTIO o. UT. •ACll.. lllPI.. COIT 

' 137 750 s 8,250 s 146,000 s 197,000 
~OATI l'ACILln 

CIONITllUCTIO 

1953 00 YES D NO 

shee 

ti, OllClllOI COOIOITION TO II COllRleTIO. 011 PllOll.IM TO II 501.1110 WITH PllOPQSIO IOl.UTIQN. Al•A _....,,_if Mn_,-, ON£ ,ACI ONL J'. 

Currently, the Camp Garcia Sewage Treatment Plant is in need of repairs and modifications 
in order to prevent uncontrolled dissemination of untreated raw sewage water over land 
near the plant which is an environmental violation. In order to have a complete and reli
able system, this project proposes the following work: (See cont'd sheet) 

fl1111tY llTMI PllOPOllDIOLUTION IUT• AHOWMAT ALTlllN•TlllUWlllll CONSIOllllOP 

There is no other feasible alternative. 

i Mllll AHY -AVY IXPIRTI INlllTID TO lllVllW THll PllOll.IM .uiO TMIS SOLUTION1 L<pi.ill oOst --

.. 0 YES 11.(BNo 

HAS EFD DESIGN DIVISION 
REVIEWED SOLUTION I L.o YES 

It. CAN PllQ.llc:T II PUNOID IN PM..stll H-.1 Ho• _,, 

1.0'l"H a.(BNo 

··n. THll '"OJICT 11 nll "HUI.TOP 

II. KINO 

15. 
CAN ANOTHER FACILITY BE ECONOMICALLY 
ADAPTED FOR THIS FUNCTION I 

ii] IHAD!OUATE 
I. ~ MAINTENANCE 

II. rxi FACILITY c. D DEFICIENT 
~ AGE CONSTR. 

d. D DEFICIENT .. D OTHER: 
DESIGN 

'11. HAI TMtl sPICIPIC PlllOll.IM lllN COllllllCTIO PllllllOUSLY1 

L DYES 

.. D YES II. [fil NO 11111,,., 
HOW LONG WILL PROPOSEO 10 
CORRECTIVE ACTION l.AST1 ---------- _YEAll ... 

E"'cl. (.z.) 
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•~.,r's ~ 0 ~ 
1. New irrigation field in substitution of the ocean outfall system. 
2. New chain link fence in substitution of the barbed wire fences. 

,., .... , .... ,, .... U,•Of'Olift>fOll usr ,.,.. SAMI ... , ... °"' ••. n.-.c:• I! .. ,.,().,.,...,,,,'"' .Ir/{;;;;;-;-;,.-;,.-;,;;;,-;;;;------· 
. D vu Ill [i] NO 

See above 
31. ••o.• c• II ........ ( D •o ll •CCOM•L ISMl D •• 

I 0 STATION LABOR b 0 CONTRAC'T 

22. MAS A ~•OJIC,-IYc• 111 .. IUIM•TTEO •O• THE ... ,LACIMINT or THIS 011 $1MIL. ... JACIL ITl(S, OKI .. "'""··~ 1/ ····E.s. .. 

-.. D VES Ill. 0 NO ..,., ... 

·.-
''· AltilTICl.,ATlD SA\'lfifGS ,, '"CJICT IS OONl TMIS ... t&i Ai"i::O'Mr&•t'":D:-,~c=-.. ~c~l .~l-:.:-:,.:-:,..,.L-:C::•-:c~ .. ::l-:•::t":a-::,.:-------------------------------

ll(DUCTIOl\I '" CUlllll"T .... , .. ,_COST 

s 14, 600 s N/A 
..USTU•'Y .... ., IAVINGI 11t1D1CATIC 

s N/A 
WHAT IS, .. ., IACJl 'llll•OD 
Of PAOJI ;.. ~ 1 II• .•t•• 

10% increase in construction cost N/A 
--~-------------------------------------------------------..__--~-------

WILL ACCOMPLIShMENT GENE RATE REQUIREMENTS 
FOR ADDITIONAL M&O FUNDS OR PERSONNEL1 

~ _ _,WOULD 11 TN( f"ECT DI DE •t a101"G TMt •llOJICT °"' Yl&ll• 

Continuous violation to EQB standards 

1. ~NO b. D YES ,,.,,_ ........ 

·~ If ,..,., '"0Jlt:'T 1$ !1'll A(C'(;..IP\.ISto1t D ~ l'V MOW MAltf'W ~ W•LL T14f"I ll Sl~tOIJS :>AMA.GE TCJ T14f JA.(ILITV A .. D/0" ITS CONTltrtfTS OJI 1UPA.1•t.tU111T TO ESSENTIAL CWE .. A1 IO-.S • 

E•rM•"'· 1"'1"-'r: 1t, ... r-.r.;; '"'""'''J •""'•,. '""''"'" 

'ltARS BEFORE SEFllOUS DAMAGE OCCURS ____ _ Damages have already occurred. 

b D HEALTH D PUBLIC 
c RELATIOl\IS d. D SAFETV D FIRE 

•· PROTECTION I. D SECURITV 9. 00 OTHER 

Environmental 
of violation Improper operation of Camp Garcia Sewage Treatment Plant will provide 

to the PREQB Regulations subject to fines against the Station.· 

CERTIFICATION BY RESPONSIBLE OFFICER AT ACTIVITY. I om pn101111!1 cop11m1 of Ill• -d for. di• n.wt1111i11~ of. 1nd IM propoMd rnelllocl ohccDmphll1men• uf lllD pro,c:1 
lllld ceruf1 lh111h• '~""''"'''""'"""is'°"""'· and th•l •lu• proicc: rnttll all cri1rn1•iw•:ilird1n OPS4VINST 11010 ~O ind •ubwqu•n• ch1nfC• 1hc..,o. 

U. s. VENABlE 
t:J" ~ · rection 

_.i~~ 

TITLE C'AT( 

floC,OSUA(S 

01317 
1. [i] El\IGINEERINGEST./,\.4Vf"ACJJ.)I b. ~ LOCATION PLANISI c. rxl ·~ d. [!! --~ "Piant Layout 

•NOT 11pp/it'11blt' to ."4irror Corr•lructiun. Altrrat1orrJ, or Equ1p,,,rrr1 lrutallotron Sketch 
FLFLANT ltr 11000 lS:KDF:TWE of 26 Mar 86 
Information on Sewage Treatment Plant Operation 
1986 Utilization Schedule of Camp Garcia, Vieques. 

MAVPAC UtUIM ClllV. •HI 

~2011 



5'ECIAL PROJECT REQUEST 
Nr.&V"iil·,C 11014fM C"IY, ... 7111t 

Sl.~ldn NAYF~C 9-11014/64 (11-64/ 
Ml a 1 oa-4.,41341311 

I, ACTIVITY S,.DL HO, ACTIVITY .. A .. l .... o LDCA TICIN 

STE/" TWO SUB.'11/SS/ON 

6029-665 ju. S. NAVAL STATION, ROOSEVELT ROADS, PR 
TITU 

R9-86 I REPAIR SANITARY GRAVITY LINE AT BUNDY ABEA 
i. T'Yl't 

1. [i] MAINTJREPAIR D Ml'IOR CONSTRUCTION/ 
b. ALTERATION D AIR 

c. CONDITIONING 
40iicliilt A"D ITATI •UNCTION O• •ACILlfY 

Facility is the Naval Station 4,900 lf sanitary line used to con
duct the sanitary sewer from Lift Station 644 to the Bundy treat
~ent plant facility. 

I. M4AT la THI l"ICT 0' THIS PllOJICTOOI THI MISSIOOI O' THI ACTIVITYP 

DATl sua .. 1n10 

I AUGUST 86 

D EQUIPMENT 
INSTALLATION 

&. '"Ol'IATY flttCOADCAlllO NO. 

2-00620 
11. NAVY CATE(;QllY COOE 

832-10 
c. ILDQ, OR STllUCTUlll .. 0. 

N/A 

=-

This Station maintains and operates facilities and provides services and materials to 
support operations of aviation activities and units of the operating forces of the Navy 
and other activities and units. This project will correct several deficiencies in the 
3undy area sanitary gravity line. 

L THI lllOl.lllllMIHT •Dll THI FACILITY IS IASID ON: 

D A CHAHCll l'Vl •ULl.·Tl .. I 
I. IN MISSION II. ~ CO,.TINUIOIQ NEID D lTOS 

C. YlAlllOUO D 1.ESS THAN D CVARE .. Tl.T AEOUlllED 0 llESEAVlD •011 
._ 3 YEARS' 1. 1.ISS TH.... I. FUTUAl 

Nf£0 SO'& OJ TIMI! AE00111t1EMf"CITS 
a.IST,FVNDIDCOST 11.IST.•llOJECT COST c. IST, •LAtoNINQ COST ._TOTAL •UNDS lllOUlSTID o. UT, FACIL. llEPL. CO$T 

sllo,ooo s 117 ,000 s 7 ,000 s 117 000 sz 257 112 
, DATl JACILITT 

COHITllUCTID 
9. 1$ FACILITY ON AN APf'AOVIO IASIC: FACILITY llEOUIAE .. INTS l.IST1 If "/VO," - - -d<t-! 

1943 OYes ONO 

tQ, 11PllDJICT1.ISTED ON ANNUAL INSPECTIOOI SUM .. AllTI If- 11 "liO, """' AJS II 1pplw111/•. api.;11 .. <Iv-

] YES 0 NO D N.A. . 

; i. DiSC:lllll C:O,,DITION TO II COlllllCTID, Oii •11011.IM TD II SOLVIO WITH PllOl'OSID SOLUTIOIW. Al,_. <dd-'-'V-•f1t«H>#7, ONE ,ACE 0/liLY. 

The existing reinforced concrete pipe of the Bundy area sanitary line has developed various 
:racks along the nine and joints. Tree roots have penetrated the line in many locations and 
.mproper slope has caused sediment accumulation thus reducing the pipe capacity. Due to theE 

cracks, raw water is being discharged to the surface in violation of environmental laws and 
-:egulations. This project proposes the replacement of the 12"0 & 24"0 concrete pipeline by a 

2"0 & 15"'1 PVC SDR 35 pipe, respectively, including new 48"q precast manholes. 
11WHY11 THI PllOl'OSEO SOLUTION liST - AOID WHAT Al.TlAOIATIVU Wlllll C:OHSIDIAlllP 

.'his is the only alternative, because the complete sanitary sewer line is in an advance 
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LOCATION: 

PRESENT FOR: 

SUMMARY OF CONFERENCE 
STUDY FOR ELIMINATION OF NPDES VIOLATIONS 

ROOSEVELT ROADS, PUERTO RICO 
CONTRACT NO. N62470-87-C-9009 

A&E COMMISSION NO. 1735A 
8 JUNE 1988 

Office of Public Works 
Roosevelt Roads, Puerto Rico 

Public Works Department 

Felix Mestey, Environmental 
Luis Andrea, Technical Management 

Safety Santiago 

Esmael Santiago 

Industrial Hygiene Branch 

Ensign Lynn Wilson 

Hayes, Seay, Mattern and Mattern, Inc. (HSMM) 

Robert Canova 
Randal Owen 

The following items of discussion, agreement, and direction took place 
concerning sources of industrial wastewater at the station: 

1. HSMM summarized the Potential Industrial Wastewater Sources identified on 
6 June 1988 by Planning. 

2. Environmental will provide HSMM with a Real Property Inventory List of 
the station and a station telephone directory. 

3. Safety Office will provide HSMM with a data base identifying substance 
storage locations and disposal method on the station, and a list of 
facilities, which identifies the facility department (user). 

4. HSMM will contact Safety Office (Bldg., 735, 3rd floor Ext. 3010 in 
Bundy) to discuss facility activities with Safety Office inspectors. 

5. Environmental advised that Naval Energy and Environmental Support 
Activity (NEESA) is conducting a Solvent and Used Oil Elimination System 
Program Study. Final report is due 15 July 1988. Environmental will 
provide HSMM with the draft documents. 

6. Technical Management will provide HSMM a list of sewage pumping stations 
which have emergency generators. 



7. For information related to contractor industrial activities (G.E. 
Services) on the station, contact Mr. Nester Paradise (Ext. 72-353) of 
Atlantic Fleet Weapon Training Facility. For information about Seabee 
Camp, contact Chief Cauldwell. 

8. The following additions .and revisions to the Potential Industrial 
Wastewater Sources were provided: 

FAC. NO. 

724, 731, 732, 733, 
734, 729, 1686 

1990, 1991 

513, 514, 510 

FAC. NO. 

1567 

1511 

737' 1973 

386 

FAC. NO. 

3177 (CB), 1985, 1963 

2036 

53, 1790, 379, 378, 
426, 1970, 1976 

3152 (CB) 

1090, 1739, 2252 (CB) 

(CB) 

373, 1973 

BUNDY AREA 

ACTIVITY 

Cold storage or air chillers with 
blow-down and/or refrigerants 

Emergency Generator 

Auto Service 

CAPEHART AREA 

ACTIVITY 

Mini-mart with cold storage and 
air chillers 

Tool and Machine Rental and 
Service 

Communication Equipment 

Emergency Generator 

INDUSTRIAL AREA 

ACTIVITY 

Vehicle Wash Racks 

Oil Spill Support Building 

Cold Storage and/or Air Chillers· 

Pest Control Building 

Boat Repair Shop 

Asphalt Test Lab 

Hazardous Waste Storage 



2842 

3157 (CB) 

3158 (CB) 

359 

Equipment Overall 

Armory For Weapons Cleaning 

Battery Charging 

Aircraft Wash Rack 

9. Food service facilities may have cold storage equipment which could 
discharge refrigerants to the sanitary sewers. 

10. Torpedo shop area, Facility 394-1730, is now sewered .. 

Prepared by: 

Hayes, Seay, Mattern and Mattern, Inc. 

~~·~ 
Robert F. Canova 

RFC/ros 





SUMMARY OF TELEPHONE CONFERENCE 

Project: Study for Elimination of NPDES Violations 
Roosevelt Roads, Puerto Rico 
Contract No; N62470-87-C-9009 

A&E Commission No. 1735A 

Initiated by: Jill Wanner 

Received by: Robert Canova 

Summary of Discussion: 

Date: 8 June 1988 Time: 3:00 p.m. 

For: Naval Energy and Environmental 
Support Activity 

For: Hayes, Seay, Mattern and Mattern, Inc. 

NEESA is preparing a study of solvent and used oil elimination and recycling. 
Final report is due in mid July 1988. Attached is a list of oils and solvents 
identified at the station. 

HSMM may contact Jill Wanner, Port Hueneme, CA at 805-982-3351. 

NEESA wants to kow if HSMM considers ethylene glycol from engine coolant a 
contaminant. 

Prepared by: 

Hayes, Seay, Mattern and Mattern, Inc. 

Robert F. Canova 

RFC/ros 
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SUMMARY OF CONFERENCE 
STUDY FOR ELIMINATION OF NPDES VIOLATIONS 

ROOSEVELT ROADS, PUERTO RICO 
CONTRACT NO. N62470-87-C-9009 

A&E COMMISSION NO. 1735A 
13 JUNE 1988 

LOCATION: Office of Public Works 
Roosevelt Roads, Puerto Rico 

PRESENT FOR: Atlantic Division, Naval Facilities Engineering Command 

Wallace Carter (804-445-2933) 
Brad Rock (804-445-2934) 

Public Works, Environmental 

Felix Mestey (809-865-2507) 

Hayes, Seay, Mattern and Mattern, Inc. (HSMM) 

Robert Canova (703-857-3155) 
Randal Owen (804-490-2547) 

The following items of discussion, agreement, and direction took place con
cerning preparation for the 14 June 1988 meeting with EQB: 

1. HSMM summarized initial industrial discharge investigation. Identified 
problems include: · 

FAC 
NO. 

2034 
2086 
2036 
443 
826A 
379 
396 
1673 
860 

USE 

Pest Control 
Flammable Storage 
Oil Spill Containment 
Defuel Vehicle 
Service Vehicle Maintenance 
Aircraft Hangar · 
Aircraft Wash Rack 
Sandblast and Spraypaint 
Aerial Target Servicing 

2. Environmental reviewed drawings for MILCON Project P-703, as follows: 

a. Fae. No. 2034 discharges to sanitary sewer 
b. Fae. No. 2086 discharges to container 
c. Fae. No. 443 discharges to storm drain 
d. Fae. No. 860 fuel tank underflow discharges to sanitary sewer 

3. It was agreed that priority pollutant analysis at the wastewater treat
ment plants will be expanded to incorporate parameters on EQB Water Quality 
Standards. 



4. Sampling and analysis will be completed at the three plants before begin
ning industrial discharge sampling. Industrial discharge sampling will 
be by grab sample instead of composite sampling. 

5. EQB will be askeq the following: 

a. Comment on proposed scope of work. 

b. Request to analyze only for pesticides that are on Roosevelt Roads 
inventory. 

c. Request to agree on revised compliance schedule stipulated in pro
ject contract. 

Prepared by: 

Hayes, Seay, Mattern and Mattern, Inc. 

~\~.~ 
Robert F. Canova 

RFC/ros 



LOCATION: 

PRESENT FOR: 

SUMMARY OF CONFERENCE 
STUDY FOR ELIMINATION OF NPDES VIOLATIONS 

ROOSEVELT ROADS, PUERTO RICO 
CONTRACT NO. N62470-87-C-9009 

A&E COMMISSION NO. 1735A 
14 JUNE 1988 

Office of Environmental Quality Board 
San Juan, Puerto Rico 

Atlantic Division, Naval Facilities Engineering Command 

Wallace Carter (804-445-2933) 
Brad Rock (804-445-2934) 

Public Works, Environmental, Roosevelt Roads 

Felix Mestey (809-865-2507) 

Environmental Quality Board, Puerto Rico 

Carlos Irizarry (809-722-4674) 

Larsen Engineers, Inc. 

Shashank Nadgauda (309-595-4600) 

Hayes, Seay, Mattern and Mattern, Inc. (HSMM) 

Robert Canova (703-857-3155) 
Randal Owen (804-490-2547) 

The following items of discussion, agreement and direction took place: 

1. EQB provided Public Works with Novemeber 1987 amendment to Water Quality 
Standards and April 1988 Interim Mixing Zone and Bioassy Gui,delines for 
reproduction and distribution. 

2. EQB advised that Water Quality Standards are being revised. 
proposed revision was provided to Public Works for reproduction. 
standards for inorganic substances is attached. 

Copy of 
Copy of 

3. EQB advised that the current NPDES permits for the plants require that 
effluent quality comply with the EQB Water Qua 1 i ty Standards. However, 
the permit does not require Water Quality Standard analysis. 

4. HSMM reviewed the project scope of work as follows: 

a. Analysis of plant effluents, including all parameters of EPA Priority 
Pallant List and EQB Water Quality Standards. 



b. Develop a list of potential industrial discharges to the sewage 
collection system. 

c. Recommend upgrade to the sewerage systems, as: 

(1) Best management practice 
(2) Industrial pre-treatment 
(3) Wastewater treatment plant modifications 

d. Impact of upgrade on plant effluent quality. 

e. Cost of upgrade. 

f. Mixing zone evaluation is not a part of the project scope of work; 
objective is to achieve effluent standards at the plant outfall 
without a mixing zone. 

5. LANTDIV will advise EPA in writing of a proposed compliance schedule, 
copy to EQB, within two weeks. The letter will advise only of the date 
for submittal of approvable engineering report and an explanation of when 
subsequent compliance dates can be established. 

6. EQB advised that a minimum of 45 days will be required for EQB review and 
response to the draft engineering report. However, submittal of the 
draft engineering report to EQB in mid October 1988 may be a problem, due 
to other end-of-year projects and vacation/holiday schedules. LANTDIV 
proposed receipt of EQB comments by 2 December 1988 and a project com
pletion date on 13 January 1989. 

7. EQB adv i s-=d that the NP DES permits, effective 1 October 1989 to 1 May 
1991, require an effluent nitrogen concentration of 5 mg/l. Nitrogen is 
defined as the sum of nitrate, nitrite and ammonia. 

8. An outfall treatment process was discussed in which wastewater concentra
tions in the outfall are reduced, to Water Quality Standard limits, by 
introducing receiving water into the outfall prior to discharge of waste
water effluent to the receiving water. The plant effluent must meet 
national effluent permit standards prior to introduction of the receiving 
water to the outfall. Public Works advised that an abandoned power plant 
intake exists adjacent to the Industrial Area wastewater treatment plant. 

9. The priority pollutant sampling will be scheduled as follows: 

a. Industrial Area - mid-week during major station exercises 

b. Bundy Area - mid-week 

c. Capehart Area - weekend 

10. EQB and EPA wi 11 be provided copies of the Pl an of Action for the project. 
HSMM wi 11 review the Pl an for Action with EQB and EPA in August: 1988 at 
EQB office. 



11. HSMM will obtain 11 Normas De Diseno Para Sistemas De Tratamiento De Agua 11 

(Design Standards for Water Treatment Systems) from EQB. Copy of avail
able publications is attached; the standards are part of Document 012. 

Prepared by: 

Hayes, Seay, Mattern and Mattern, Inc. 

~~-~ 
Robert F. Canova 

RFC/ros 



SUMMARY OF SITE VISITS TO WASTEWATER TREATMENT PLANTS 
STUDY FOR ELIMINATION OF NPDES VIOLATIONS 

ROOSEVELT ROADS, PUERTO RICO 
CONTRACT NO. N62470-87-C-9009 

A&E COMMISSION NO. 1735A 
6-16 JUNE 1988 

The following observations were made by HSMM, Inc. during site visits to the 
three wastewater treatment plants at Roosevelt Roads: 

INDUSTRIAL AREA WTP 

1. Operator is Mr. Ortiz (Ext. 4235). 

2. One trickling filter is experiencing surface flooding, Long-stranded 
alga is evident on the stone media experiencing the flooding. It is 
unclear whether the alga is a cause or result of the flooding. HSMM 
recovered samples of algal growth for identification. 

3. Lime is periodically added to the chlorine contact tank influent. 

4. Plant housekeeping was outstanding and effluent quality appeared to be 
excellent. 

5. One sludge bed had been loaded with liquid sludge from the Capehart Area 
WTP. 

6. A portable skimmer was in place to remove free oil from the aerated 
lagoon. Two of the four floating lagoon aerators were out of service. 

7. Newly installed effluent parshall flume and capacitance probe appeared to 
be operational. 

8. Sampling locations will be: 

#1 Raw Sewage 

#2 Lagoon Effluent 

#3 Primary Clarifier 
Effluent 

#4 Secondary Clarifier 
Effluent 

#5 Chlorinated Effluent 

Influent manhole upstream of lift station 

Manhole between lagoon and primary clarifier 

Common effluent Channel at outlet pipe 

Common effluent channel at outlet pipe 

Manhole downstream of chlorine contact tank 



' t 

CAPEHART AREA WTP 

9. Operator is Angelo Colon; night shift operator is Rico Rodrigez 
(Ext. 4067). 

' 
10. Sludge bed area is indequate. 

11. Operators report high morning-hour and evening-hour flows. Newly 
installed effluent parshall flume and capacitance probe did not appear to 
be properly calibrated. 

12. Lime is periodically added to the chlorine contact tank influent. 

13. Plant housekeeping was outstanding and effluent quality appeared to be 
excellent. 

14. The old extended aeration plant (A) and the new plant (B) operate as 
independent biological plants. Raw sewage is split at the lift station 
influent and ch 1 ori nated effluent is recombined upstream of the p 1 ant 
outf a 11. 

15. Sampling locations wi 11 be: 

#1 Raw Sewage 

#2A Secondary Clarifier 
Effluent 

#28 Secondary Clarifier 
Effluent 

#3 Chlorinated Effluent 

Flow-splitting influent manhole upstream of 
lift stations 

Old secondary clarifier effluent sump 

New secondary clarifier effluent sump 

Manhole downstream of chlorine contact tank 

16. HSMM and LANTDIV agreed that sample location #2 would be split four days 
at #2A and three days at #28. 

BUNDY AREA WTP 

17. Operator is Mr. Vidal; night shift operator is Segismundo Pagan 
(Ext. 4110). 

18. One trickling filter has been out of service for an extended period due 
to 1 ow flows. 

19. Lime is periodically added to the chlorine contact tank influent. 

20. Plant housekeeping was outstanding and effluent quality appeared to be 
excellent. 

21. Newly installed effluent parshall flume and ultrasonic level transmitter 
did not appear to be properly calibrated. 



22. Sampling locations will be: 

#1 Raw Sewage Influent of bar screen chamber 

#2 Primary Clarifier Common effluent channel at outlet pipe 
Effluent 

#3 Secondary Clarifier Common effluent channel at outlet pipe 
Effluent 

#4 Chlorinated Effluent Manhole downstream of chlorine contact tank 

Prepared by: 

Hayes, Seay, Mattern and Mattern, Inc. 

~~.~ 
Robert F. Canova 
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SUMMARY OF CONFERENCE 
STUDY FOR ELIMINATION OF NPDES PERMIT VIOLATIONS 

U.S. NAVAL STATION, ROOSEVELT ROADS, P.R. 
CONTRACT NO. N62470-87-C-9009 

A&E COMMISSION NO. 1735A 
1 DECEMBER 1988 

LOCATION: Office of Environmental Quality Board 
Santurce, Puerto Rico 

PRESENT FOR: Environmental Quality Board (EQB) 

Wanda Garcia 
Eira Medina 

Atlantic Division Naval Facility Engineering Command (LANTDIV) 

Wallace Carter 

Naval Station, Roosevelt Roads (NAVSTA) 

Felix Mestey 
Egardo Ramos 

Larsen Engineers, Inc. (Larsen) 

Manu Patel 
Shashank Nadgauda 

Hayes, Seay, Mattern and Mattern, Inc. (HSMM) 

Robert Canova 

The fol lowing improvements to the NAVSTA wastewater treatment plants were 
presented to EQB: 

Industrial Area Wastewater Treatment Plant 

1. Add equipment to remove accumulated oil/grease from the aerated lagoon. 

2. Add an operating program to periodically clean sludge and grit from the 
aerated lagoon. 

3. Add a grit removal system. 

4. Perform a pilot study of the denitrification removal performance of a 
partially - flooded trickling filter. EQB will evaluate the pilot study 
and advise NAVSTA by 10 December 1988 of the potent i a 1 to extend the 
compliance schedule to enable the pilot study to be accomplished. LANTDIV 
expressed concerns about the pilot study funding. 

5. Repair trickling filter rotary distributor. 



6. Repair the trickling filter media with stone or plastic media, depending 
on the results of the pilot study. 

7. Add a denitrification process, the method will depend on the results of 
the pilot study.' 

8. Add dechlorination and a caustic feed system to elevate effluent pH. EQB 
advised that the future Water Quality Standards will have residual chlo
rine concentrations lower than 0.5 mg/l. 

9. Elevate effluent dissolved oxygen, either by improved aeration in the 
trickling filter, by a post aeration system, or by the effluent denitri
fication process, depending on the results of the pilot study. 

10. It was noted that the NPDES permit requires the effluent values of BOD5 
and total suspended solids to be no more than 15% of influent values. The 
report wi 11 recorrmend that the NP DES permit be amended to de 1 ete the 
percent removal requirements. EQB advised that the condition has been 
deleted for weak raw sewages at other plants. EQB will discuss the con
dition with EPA and advise NAVSTA by 10 December 1988. 

11. EQB advised that plant effluent limits require color of less than 10 ntu 
and turbidity less than the background receiving stream: 

12. Repipe trickling filter effluent return to improve distribution to the 
two primary clarifiers. 

13. Divert aerated sludge recirculation to the primary clarifiers. 

Capehart Wastewater Treatment Plant 

14. Provide nitrogen removal, dechlorination, post aeration and pH elevation 
as stated in the report. EQB noted that the plant site will restrict the 
ability to provide the improvements. Additional land will be required, 
or the plant must be reduced in capacity. 

15. Increase sludge dewatering capacity, with vacuum sludge beds or a belt 
filter press. 

16. Repair sanitary sewers to reduce infiltration into the collection system. 

17. Transfer some sewage from the Capehart WTP to the Industrial WTP. NAVSTA 
noted that recent fl ow data indicates that current p 1 ant flows are greater 
than stated in the Draft Final Engineering Report. 

18. Add a grit removal system. 

Bundy Wastewater Treatment Plant 

19. Provide nitrogen removal, dechlorination, post aeration and pH elevation, 
as stated in the report. The method of nitrogen removal and post aera
tion will depend on the results of the trickling filter denitrification 
pilot study. 



21. Add quench tanks at battery rooms to reduce the possibility of acid or 
lead discharges to the wastewater treatment plants. 

22. The Final Engine~ring Report will be delivered to EPA by 13 January 1989. 
A copy will be submitted to NAVSTA, LANTDIV, and Larsen in advance, for a 
final check. 

Prepared by: 

Hayes, Seay, Mattern and Mattern, Inc. 
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SUMMARY OF CONFERENCE 
STUDY FOR ELIMINATION OF NPDES VIOLATIONS 
U.S. NAVAL STATION, ROOSEVELT ROADS, P.R. 

CONTRACT NO. N62470-87-C-9009 
A&E COMMISSION NO. 1735A 

1 DECEMBER 1988 

LOCATION: Naval Station, Environmental 
Roosevelt Roads, P.R. 

PRESENT FOR: Larsen Engineers Inc. (Larsen) 

Shashank Nadgauda 
Manu Patel 

Atlantic Division Naval Facilities Engineering Command (LANTDIV) 

Wallace Carter 

Naval Station, Environmental (NAVSTA) 

Felix Mestey 
Egardo Ramos 
Wilfredo Rivera 

Hayes, Seay, Mattern and Mattern, Inc. (HSMM) 

Robert Canova 

Attached Review Comments related to the Draft Final Engineering Report were 
distributed by LANTDIV and NAVSTA. Following is a summary of discussion, 
agreement and direction: 

1. HSMM will include a discussion of aerated lagoon impact on plant perfor
mance and reliability. Address flow and strength equalization, loss of 
lagoon volume due to grit and sludge accumulation, and impact of existing 
aeration energy. HSMM wi 11 cone l ude that the 1 agoon should be c 1 eaned 
periodically; approximately every five years. 

2. HSMM will discuss need for grit collectors at Industrial WTP and Capehart 
WTP. NAVSTA advised that the following grit problems have occurred: 

a. Capehart sewage pump damage. 

b. Wetwell grit accumulation. 

c. Bar screen grit accumulation at Industrial WTP prior to lagoon 
i nsta 11 at ion. 

3. NAVSTA will provide HSMM with scope of work for aCapehart Planned Special 
Program, C786. 

4. HSMM will substantiate recommendation that trickling media at Industrial 
WTP can best be accomplished by cleaning existing store media. 



5. HSMM will discuss the current repair requirements at the plants including: 

a. Industrial WTP trickling filter distributor. 

b. Improve trickling filter recirculation flow balance to the two 
Industrial WTP primary clarifiers. 

6. NAVSTA is concerned that violations occur when the WTP 1 s do not remove 
85 percent of BOOS and suspended solids. HSMM will determine from EQB if 
the percent removal deficiency is a violation that must be addressed. 

7. NAVSTA is concerned that denitrification by flooding the trickling filters 
will have an impact on the compliance schedule and requirements for 
duplication of the aerated lagoon, since the lagoon would become a criti
cal treatment component. HSMM wil 1 discuss the pilot study with EQB, 
particularly the impact on the compliance schedule. 

8. NAVSTA advised that a portion of raw sewage from the Capehart WTP service 
area will be diverted to the Industrial WTP. NAVSTA will provide HSMM 
with the project scope of work, but the project will not be discussed in 
the report. 

9. Industrial WTP primary clarifier weirs will not be modified. During 
trickling filter design, consider evaluation of the hydraulic perfor
mance of the clarifiers. 

10. HSMM will examine historical turbidity and color analysis results from 
NAVSTA files to determine impact of color and turbidity violations. 

11. NAVSTA noted that the Industrial WTP sludge production was greater before 
the lagoon was installed; however, the sludge beds were adequate and are 
currently adequate. 

12. HSMM will discuss the impact of denitrification on sludge production at 
the plants. 

13. HSMM did not determine if restaurants have grease traps. 

14. HSMM will recommend that periodic inspection of oil/water separators and 
removal of accumulated oil/grease be improved, to assure good operation 
of the existing oil/water separators. 

15. HSMM wil 1 add a paragraph to the report to interpret Tables 10, 11 and 
12. 

16. HSMM will emphasize that improved oil/grease removal at the source is the 
primary method of controlling oil/grease; the Industrial WTP lagoon is a 
secondary protection feature. 

17. HSMM will include the NPDES effluent characteristic from page 19 in the 
executive summary. 



18. HSMM will delete reference to violations of nonpesticide organics and 
pesticides concentrations from the identified problems {pages 5 and 49). 

19. HSMM will clarify the NAVSTA alternative solution for Facility 826, 1673, 
369 and 2036 (pages 64 and 65). 

20. NAVSTA provided HSMM with the aircraft cleaning compound proposed for use 
(page 65) and a revised flow schematic for the Industrial WTP. 

21. NAVSTA advised of a proposed second aircraft wash rack near Hangar 200, 
equivalent to Facility 369 {page 65). 

22. HSMM will advise of the location of vehicle wash racks on the Station and 
state that they are not deemed to be a source of oil/grease. 

23. NAVSTA observed that some washwater flows around the oil/water separator 
at Facility 826; the approach channel will be modified. 

24. HSMM will use NAVSTA nomenclature for the pollutant parameters; refer to 
Attachment Item 20. 

25. HSMM will add tables to summarize effluent water quality analysis, RCRA 
standards, EQB Water Quality Standards, and NPDES permit limits. 

26. HSMM will add to the table on page 52 the results of 1984 effluent metals 
analysis from the outfall report. HSMM will state that the metals viola
tions were perceived to be analytical errors, were checked against NAVSTA 
water supply, were resampled, and it was concurred that the violations 
were due to sample error (page 52). 

·27. HSMM will recommend a high liquid level alarm for Facility 860 (page 63). 

28. NAVSTA provided HSMM with more current Capehart WTP flow data. 

29. On 2 December 1988, the problems with site limitations at the Capehart 
WTP were discussed. NAVSTA is considering abandoning the Capehart WTP 
and pumping the raw sewage to the Industrial WTP or Bundy WTP. An earlier 
study considered abandonment of all three plants and pumping the raw 
sewage to a regional municipal plant; the alternative was not recommended. 
HSMM will re-evaluate the costs for Capehart WTP improvements, based on 
development on land to the east or west of the existing plant. Note 
that the east site is a mangrove area, which would require relocation and 
permits. The west site is on a high hill and is being considered for 
expansion of Coast Guard housing. 

30. HSMM will revise the Industrial WTP recommendations to increase the unit 
process capacities for the primary clarifiers and sludge drying beds. 

31. · HSMM wil 1 upgrade the Capehart WTP collection system infiltration re
mediation program to equivalent fiscal year dollars. All costs will be 
upgraded to FY 92 dollars. 



32. LANTDIV requested that the report be restructured to discuss each plant 
completely, rather than to discuss each phase of the project jointly for 
all plants. 

Prepared by: 

Hayes, Seay, Mattern and Mattern, Inc. 
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STE/' TlllO sua.lt/SS/O!\ • 

AC:TIVt'f"'Y llAMI .U.0 \.OCA flQllt 

Cf(l-86 

U.S. NAVAL STATION ROOSEVELT ROAD 
nTU 

I ALTER CAPEHART AREA SEWAGE TREATMENT Pl ANT 

r-1 MINOll CONSTllUCTIOlt/ 
IL IYJALTEllA'l'ION D Aiii 

c. CONOl'l'IONING 
40.Xlllll A•OlfATI •UllOO:TIO. o• •ACILlfY 

The facility is the Capehart Area Sewage Plant which consists of 
sludge drying beds, lift stations aeration tanks, sett I ing tanks, 

DATl Su ... 1n10 

2-02909 
II. IOAllY CATIGOAY COOi 

aerobics sludge disgester tanks, d)orine contact tanks, chlorination 811 _
10 room, cont ro I room, and re I a ted appurtenances. · 1": .. :""..;;L:;;oc:~."'::o;:;:•~n==11:':'.1.CTU=""'•"'"•""-,,_ __ 

1691 
L -...T 18 ntt1 ll''ICT D• T>ol.I "'0ACT 0.. T>ol MISSION QI T>ol .t.CTlll11'YP 

This Station maintains and operates facilities and provides services and materials to 
Sl.Jr>port operatio:isofaviation activities and units of the operating forces of the Navy 
and other activities and units. This project proposes the elimination of several pol
lution deficiencies and other problem areas within the Capehart Area Sewage Treatment 
Plant . 

.. T>tl ••OU••IWlllT •o• n.1 •.t.e•uTY" IUIO 011: 

0 A CMA,.GI r:1 "Ui.L·TIMl 
& IN MISSION .. L:5J CONTINUIJtiG MllO 

c. IST. •L.A1110llOG COST 
0 USS T>oAH D '"'""'"'L" •1ou1•10 0 ••si•v10•011 C. l Yf.&aS" ~ LIU THAN f. ,UT\IAI 

lifllO '°' 0' Tl"I lllllOUl•IUINTI O lTOS 
L YI&• 111110 

.. TOTAL •u .. QI lllOUUTIO .. UT.'"'''"""'"'-· cosr 

s 2.40,CCb s 3 000. 000 s Is 802.132 

1970 [!]vu OHO 
IQ. ...... o .. cT LISTI a°" ...... UAL IM.VICTIOll SllUMAllYP ,, _ .. "l•iO. - - AJS • • ," ............. ·--

[]vu ONo 0,.""' 
11. OllClllH COllOtTIO.. ro .~.='°":L-,..-CT1-0000.-o-·""•..,.110""'•:-L""111--fo..,..,,,11="so~L'"'v1"°'o"°'w'"'1"="r .. ~,,.=::o-os=:-:,-:g~IO::::L:-:-U::T::IOlll:::-. -:-.. ,_=~--===4-===-.~,7-==~==.-::0N=17, .. -::c~1~0N=L;;T.-----------

Currently, the Capehart Area Sewage Treatment Plant is in need of several repair items 
and some new construction in order to bring it up to operating standards to comply with 
the pollution abatement program. (See continuation sheet) 

There is no other feasible alternative 
u. M"' ""'" IO()fUOAWY IUlllT1111111'1'10 TO .......... nus ,,.OIUW AHO nus SOLUTtOlll l.yl.- •f!#t • --

.. DYES .. ~NO 
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lllEVIEWEO SOLUTION1 L 0 YES 
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1.0YU a.0NO 

11. Tlol ""0ACT IS .... llUUI. To• 
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~ r.:1 FACILITY D DEFICIENT 
,. LA.J AGE c. CONSTll. 

......... -· v.c.-ic r1ton111 ..... COUICTIO , ...... OUILYP 

1L 
CAN ANOTHEll FACILITY llE ECONOMICALLY 
AOAl'TEO FOii THIS FUNCTION1 

d. D DEFICIENT 
DESIGN 1. 0 OTWEii: 

HOW LONG WILL 'llOl'OSEO 

L DYES 

10 
& 0 YES 11. c:J NO 1>1wR! COllllECTIVE ACTION LAST1 -------------YEA.II .. 



U.S. NAVAL STATION 
ROOSEVELT ROADS, PR 

NAVFAC 9-1~0~4/64 (Continuation Sheet) 
SPECIAL PROJECT: ~7-86 ALTER CAPEHART AREA SEWAGE TREATMENT PLANT 

I tern 11 3 1 ine description of condition •...• 

........•. This project proposes the following works: 

a. Site #1 - Flow Distribution Manhole 

b. 

1) Replace ladder rungs (5 ea) 

Site #2 - Sludge Drying Beds 
ij. 

'I • 

• .4 [ i1,: I 

) ~ 

1 ) Provide check valve (41 0) at main drainage to new lift/station.-/.... 

c. Site #3 - New Lift Station 

1) Construct a three step metal ladder, 
2) Replace electric motor of commutator and provide a new wiring 

system for same. 
3) Replace ventilatior fan & provide new electric system for same. 
4) Replace commutator blades. 
5) Replace 36 11 W x 72 11 H hollow metal door with frame and hardware. 

d. Site #4 - Old Lift Station 

1 ) 
2) 
3) 
4) 
5) 

~~ 
8) 

Construct a two step concrete stair. 
Replace bar screen and grating. 
Change exhaust hood. 
Replace exhaust fan. 
Replace roof access doors. 
Upgrade electric system. 
Repair electric pump control system. 
Replace 4011 wide x ]2 11 hollow metal door w/frame and hardware. 

e. Site #5 - New Aerator Tank 

I) Replace 4 each air diffusing system manifolds and diffusers. 
2) Repair safety handrails and toe boards. 

f. Site #6 - Old Aerator Tank 

1) Replace 411 0 C.S. sludge line diffuser system. 
2) Replace 411 f3 sludge recirculating valves with long, stem valves. 
3) Repair safety handrails and a toe boards. 
4 ). Rep 1 ace 6 each air diffusing system man i fo 1 ds and di ff users. 
5) Replace main air line. 

g. Site #7 - Aerobic Sludge Digester 

I ) 
2) 

3) 
4) 
5) 

Replace 4 each, 211 0 C.S. lines and diffusers. 
Replace solenoid air valves system with an adjustable type 
Solenoid system. I I.- _·_r '·' / r) 

Replace 2 each 811 0 sludge pipe hanger and bracket. 
Eliminate sludge box.-,· o :.v 
Provide overflow pipe •• , 

. . } 



h. Site #8 - Old Aerobic Sludge Digester 

1 ) 
2) 

Replace 4 each, 211 0 C.S. lines and diffusers. 
Replace solenoid air valves system with an adjustable type 
solenoid system. >-· ,, _:.'.' I,,-".') 

i. Site #9 - New Settling Tank 

Correct f i I t ration. I--' t: 

I . , ) 
L[. ''-·'' L ,_, 

I ) 
2) 
3) 

Replace sprockets & chain of tank conveyor system. 
Provide catwalk and handrails. 1 .,, , , , 

j. Site #10 -Old Settling Tank. 

I) Replace sprockets & chain of tank conveyor system. 
2) Provide catwalk and handrails. r~0 ,..,., ·· ,, 

k. Site #11 - New Chlorine settling Tank 

I) Provide galvanized steel grating. 
2) Provide a new 411 0 air line to tank (for cleaning purposes). 
3) Provide back flow preventer for stand pipe. 

l. Site #12 - Old Chlorine settling tank 

I) Provide galvanized settling Tank. 
2) Provide a new 411 0 air linte to tank {for cleaning purposes). 

m. Site #13 - Control Room 

1) Replace hollow metal doors w/frame and hardware. 
2) Repair air compressor. 

n. Site #14- Overall Site Works 

I) Replace flow meter system in both sections. 
2) ProvideNoNAerated Grit Chamber. t--JC :..!? •,~·;:..,'..; 
3) Provide two addtional stand pipes for cleaning purposes. 
4) Provide a shower faci Ii ty for operators. : , , , i' 

5) Paint all structures and piping systems. 
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4.2 ANTI-FREEZE {ETHYLENE GLYCOL) MANAGEMENT 

Most activities generating anti-freeze drain it on the ground and 
do not drum it for treatment/disposal. Although the 
Environmental Protection Agency {EPA) does not currently regulate 
ethylene glycol as a hazardous waste, there are more 
environmentally sound methods of managing anti-freeze, including: 

(1) Drumming the anti-freeze for treatment/disposal through 
DRMO 

(2) Discharge of anti-freeze to the sanitary sewer. 

The second option would result in the least cost to the Navy. 
However, a decision to discharge the anti-freeze to the sewer 
should be contingent on the results of an in-progress wastewater 
treatment plant study being performed by Hayes, Seay, Mattern and 
Mattern, Inc. 

4. 3 AIRCRAFT AND VEHICLE WASHRACK.. PROCESS CHANGES . / 

Several shops, including VC-8, Hanger 200, and AIMD, clean 
aircraft and other equipment with the cleaning compound TURCO 
TYPE I which contains 30% solvent. The rinse water contaminated 
with TURCO flows to an oil-water separator which is designed to 
trap low density liquids, like oils and solvents. Unfortunately, 
the detergents in the cleaning compound create an emulsion making 
the solvent miscible with water, allowing the solvent to flow 
with the water out of the oil/water separator and to the 
wastewater treatment plant. Since the solvent is detrimental to 
the wastewater treatment plant, activities should discontinue the 
use of TURCO or any other cleaning compound containing solvent. 

The following cleaning compounds, which do not contain any 
solvent, have been approved by NAVAIR and are currently in use at 
Marine Corps air stations,and naval air stations. 

1. Name: Aircraft~Cleaning Compound 
Military Specification: MIL-C-43616C 
Stock Number: 6850-01-845-7931 

2. Name: Octagon 
Military Specification: MIL-C-85570 
Stock Number: 6850-01-236-0128 

4 - 3 
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SUMMARY OF CONFERENCE 
STUDY FOR ELIMINATION OF NPDES VIOLATIONS 
U.S. NAVAL STATION, ROOSEVELT ROADS, P.R. 

CONTRACT NO. N62470-87-C-9009 
A&E COMMISSION NO. 1735A 

2 DECEMBER 1988 

LOCATION: Office of Assistant Public Works Officers 
U.S. Naval Station, Roosevelt Roads, Puerto Rico 

PRESENT FOR: Naval Station, Roosevelt (NAVSTA) 

Lt. Commander Nelson 
Felix Mestey 
Egardo Ramos 

Atlantic Division, Naval Facilities Engineering Command (LANTDIV) 

Wallace Carter 

Hayes, Seay, Mattern and Mattern, Inc. (HSMM) 

Robert F. Canova 

HSMM summarized the EQB conference of 1 December 1988, specifically: 

1 . EQB consideration of an extension to the comp 1 i ance schedu 1 e to enable 
the trickling filter de-nitrification performance pilot study. 

2. · NPDES permit requirement that WTP performance achieve 85 percent removal 
of BOD5 and total suspended sol ids and EQB consideration that the re
quirement be deleted from the NPDES permit. 

3. Requirement that the Capehart WTP improvements consider the site limita
tion of the p 1 ant. The report wi 11 inc 1 ude an alternative to the Capehart 
WTP improvements of plant. 

4. Improvements to the three WTP 1 s will include improvements to increase the 
capacity of each plant unit process to the rated capacity of the plants. 

5. The final engineering report will be delivered to EQB on 13 January 1989. 

6. It was agreed that project cost estimates will be upgraded to FY92 con
struction and include engineering costs. It was agreed that the report 
will emphasize the importance of continuity of treatment performance 
during construction and quality control during construction. 

7. LANTDIV will begin considering the construction process and packaging of 
.the projects. 

Prepared by: 

H~}' \~te,:;t•rn, 
Robert F. tanova 

Inc. 

Vice President, Civil Works 

RFC/ros 





APPENDIX 2 

Tabulation of File G-6, May 1987 to April 1988, 
Environmental Division, NAVSTA, Roosevelt Roads 

Tabulation of Files G-7 and G-9, 
November 1984 through April 1988, 
Environmental Division, NAVSTA, 
Roosevelt Roads 





The enclosed data was tabulated from file G-6, property of the U.S. Navy, Roosevelt 
Roads, Ceiba, Puerto Rico, Department of Environmental Engineering (Public 
Works). The data covers 11 water quality parameters analyzed from the Capehart, 
Bundy, and Industrial Wastewater Treatment Plants, located at Roosevelt Roads, 
from May 1987 through April 1988. The following firms contracted by the Navy 
performed the enclosed analyses: 

Environmental Quality Laboratories, Inc. 
Box 11458 
San Turce, Puerto Rico 00910-1458 

The Bionetics Corporation Analytical Laboratories 
20 Research Drive 
Hampton, Virginia 23666 

Acualab de Puerto Rico 
Apartado 625 
Humacao, Puerto Rico 00611 





OIL & 
BOD COD TSS GREASE 

DATE MG/L MG/L MG/L MG/L PH 

5/31/88 - - - <1 -

5/23/88 - - - 1 -

6/30/88 - - - - -

6/28/88 - - - - -

6/27/88 - - - - -

6/24/88 - - - - -

6/20/88 - - - - -

6/17/88 - - - - -

6/14/88 150 277 114 - -

6/14/88 19 38.4 25 - -

6/13/88 - - - - -

6/10/88 - - - - -

INDUSTRIAL WTP 

FECAL 
COLIFORM 
MPN/lOOML 

20 

-

>24000 

9200 

<20 

<20 

700 

80 

-

-

20 

<20 

CHLORINE 
RESIDUAL 
MG/L 

0.3 

-

0.3 

0.2 

0.6 

0.65 

0.3 

0.3 

-

-

0.5 

0.8 

TbMP 
c 

-

-

24 

27 

25 

25 

28 

-

-

-

-

-

AMMONIA 
MG/L 

-

2.2 

-

-

-

-

-

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

0.36 

-

-

-

-

-

-

-

-

-

-

SHEET # 1 

NIJRATES 
MG/L 

-

12.6 

-

-

-

-

-

-

-

-

-

-

SITE 

E 

E 

E 

E 

E 

E 

E 

E 

I 

E 

E 

E 



DATE 

6/8/88 

6/16/88 

6/30/88 

7/26/88 

8/1/88 

7/18/88 

7/18/88 

7/29/88 

5/5/88 

4/28/88 

4/7 /88 

BOD 
MG/L 

-

-

-

-

15 

32 

189 

-

-

-

-

COD TSS 
MG/L MG/L 

- -

- -

- -

- -

153 38 

58 19 

256 90 

- -

- -

- -

- -

OIL & 
GREASE 
MG/L 

-

9 

<1 

-

-

-

-

-

-

<1 

-

PH 

-

-

-

-

-

-

-

-
-

-

-

INDUSTRIAL WTP 

FECAL 
COLIFORM 
MPN/lOOML 

16000 

-

8900 

600 

3000 

-

-

300 

9200 

-

1300 

CHLORINE 
RESIDUAL 
MG/L 

0.1 

-

-

-

-

-

-

-

0.3 

-

0.50 

T~MP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

1.2 

-
-

-

-

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

0.18 

-

-

-

-

-

-

-

-

-

SHEET # 2 

NITRATES 
MG-/L 

-

5 .12 

-

-

-

-

-

-

-

-

-

SITE 

E 

E 

E 

E 

I 

E 

E 

E 

E 

ST 

E 



DATE 

4/21/88 

4/18/88 

5/26/88 

5/26/88 

5/12/88 

5/9/88 

5/23/88 

5/17/88 

5/19/88 

4/27/88 

4/25/88 

BOD 
MG/L 

-

-

20.8 

120 

-

-

-

-

-

-

-

COD TSS 
MG/L MG/L 

- -

- -

5.30 37 

388 52 

- -

- -

- -

- -

- -

- -

- -

OIL & 
GREASE 
MG/L 

-

2 

-

-

-

-

-

-

-

-

-

PH 

-

-

-

-

-

-

-

-

-

-

-

INDUSTRIAL WTP 

FECAL 
COLIFORM 
MPN/lOOML 

170 

-

<20 

-

<20 

<20 

20 

<20 

<20 

<20 

220 

CHLORINE 
RESIDUAL 
MG/L 

0.7 

-

0.3 

-

-

-

0.7 

0.6 

-

-

0.65 

TbMP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

5.32 

-

-

-

-

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

1.2 

-

-

-

-

-

-

-

-

-

SHEET # 3 

NIJRATES 
MG/L 

-

3.3 

-

-

-

-

-

-

-

-

-

SITE 

E 

ST 

E 

I 

E 

E 

E 

E 

E 

E 

E 



DATE 

4/18/88 

4/14/88 

4/12/88 

4/12/88 

4/11/88 

4/5/88 

3/29/88 

3/28/88 

3/29/88 

3/29/88 

BOD 
MG/L 

-

-

109 

23 

-

-

-

-

150 

39.6 

COD TSS 
MG/L MG/L 

- -

- -

432 68 

47.3 16 

- -

- -

- -

- -

345 69 

50.2 19 

OIL & 
GREASE 
MG/L 

-

-

-

-

-

-

-

-

-

-

PH 

-

-

-

-

-

-

-

-

-

-

INDUSTRIAL WTP 

FECAL 
COLIFORM 
MPN/lOOML 

>24000 
= 

20 

-

-

50 

460 

<20 

700 

-

-

CHLORINE 
RESIDUAL 
MG/L 

0.3 

1.8 

-

-

0.3 

-
0.45 

0.37 

-

-

T~MP 
c 

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

-

-

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

-

-

-

-

-

-

-

SHEET # 4 

NITRATES 
MG-/L 

-

-

SITE 

E 

E 

- UNIDENTIFIED 
MANHOLE 

- PIT 

- E 

- E 

- E 

- E 

- I 

- ST 



OIL & 
BOD COD TSS GREASE 

DATE MG/L MG/L MG/L MG/L PH 

317 /88 - - - - -

3/29/88 - - - - -

3/28/88 - - - - -

3/30/88 - - - <1 -

3/24/88 - - - - -

3/21/88 - - - - -

3/8/88 - - - <1 -

3/17/88 - - - - -

3/14/88 - - - - -

3/9/88 - - - - -

3/8/88 57.6 201 100 - -

INDUSTRIAL WTP 

FECAL 
COLIFORM 
MPN/lOOML 

<20 

700 

700 

-

2200 

50 

-

260 

330 

790 

-

CHLORINE 
RESIDUAL 
MG/L 

-

0 .17 

0.37 

-

0.4 

-

-

-

-

-

-

Tb MP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

-

-

-

0.35 

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

-

-

-

0.20 

-

-

-

-

SHEET # 5 

NITRATES 
MG/L 

-

-

-

-

-

-

8.8 

-

-

-

-

SITE 

E 

E 

E 

ST 

E 

E 

ST 

E 

E 

E 

I TO 
COMMUN I TOR 



BOD COD TSS 
DATE MG/L MG/L MG/L 

3/8/88 12.5 32.1 20 

3/8/88 57.6 201 58 

3/8/88 12.5 32.1 20 

3/7 /88 - - -

3/3/88 - - -

2/29/88 - - -

2/23/88 55.7 97 100 

2/23/88 20 61.2 33 

2/23/88 54.7 97 100 

2/23/88 20.0 61.2 33.0 

OIL & 
GREASE 
MG/L 

-

-

-

-

-

2 

-

-

-

-

PH 

-

-

-
-

-

-

-

-

-

-

INDUSTRIAL WTP 

FECAL 
COLIFORM 
MPN/lOOML 

-

-

-

<20 

>24000 
= 

-

-

-

-

-

CHLORINE 
RESIDUAL 
MG/L 

-

-

-

-

-

-

-

-

-

-

TbMP 
c 

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

-

-

0.28 

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

-

-

0 .1 

-

-

-

-

SHEET # 6 

NIJRATES 
MG/L 

-

-

-

-

-

9.24 

-

-

-

-

SITE 

ST 

I 

PIT 

E 

E 

ST 

I TO 
COMMUN I TOR 

ST 

I 

PIT 



OIL & 
BOD COD TSS GREASE 

DATE MG/L MG/L MG/L MG/L PH 

2/23/88 - - - - -

2/25/88 - - - - -

2/26/88 - - - - -

3/29/88 - - - - -

2/18/88 - - - - -

2/4/88 - - - 5 -

1/21/88 - - - <1 -

1/13/88 - - - 8 -

12/17/87 - - - 3 -

12/3/87 - - - 7 -

11/12/87 - - - 8 -

11/2/87 - - - - 7.15 

INDUSTRIAL WTP 

FECAL 
COLIFORM 
MPN/lOOML 

140 

<20 

<20 

<20 

<20 

-

-

-

-

-

-

790 

CHLORINE 
RESIDUAL 
MG/L 

-

-

-

-

-

-

-

-

-

-

-

0.3 

T~MP 
c 

-

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

-

-

-

-

0.80 

-

0 .17 

0.5 

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

-

-

-

-

0.19 

-

0.20 

0.19 

-

SHEET # 7 

NIJRATES 
MG/L 

-

-

-

-

-

-

-

2.9 

-

2.9 

7.21 

-

SITE 

E 

E 

E 

E 

E 

ST 

ST 

ST 

ST 

ST 

ST 

E 



OIL & 
BOD COD TSS GREASE 

DATE MG/L MG/L MG/L MG/L PH 

11/6/87 - - - - 7.15 

11/12/87 - - - - 7.15 

11/20/87 - - - - 7.10 

11/16/87 - - - - 7.15 

10/21/87 - - - 14 -

10/7 /87 - - - 11 -

9/23/87 - - - <1 -

9/14/87 - - - <1 -

8/10/87 - - - - 7.2 

8/3/87 - - - - 7.3 

8/5/87 - - - - 7.33 

INDUSTRIAL WTP 

FECAL 
COLIFORM 
MPN/lOOML 

1100 

2200 

490 

2 

-

-

-

-

<20 

7400 

7900 

CHLORINE 
RESIDUAL 
MG/L 

0.6 

0.3 

0.6 

1.7 

-

-

-

-

0.5 

0.3 

0.2 

T~MP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

-

-

0.49 

-

0.72 

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

-

-

1.2 

-

0.4 

-

-

-

SHEET # 8 

Nl_TRATES 
MG/L 

-

-

-

-

-

1.7 

-

5.72 

-

-

-

SITE 

E 

E 

E 

E 

ST 

ST 

ST 

ST 

E 

E 

E 



OIL & 
BOD COD TSS GREASE 

DATE MG/L MG/L MG/L MG/L PH 

8/17/87 - - - - -

8/21/87 - - - - 7.4 

8/26/87 - - - - 7.25 

8/13/87 - - - <1 -

8/26/87 - - - 2 -

7/13/87 - - - 5 -

7/22/87 - - - - 7 .2 • 

7/27/87 - - - - 7.15 

7/29/87 - - - - 7.25 

7/20/87 - - - - 7.55 

6/24/87 - - - 1 -

6/17 /87 - - - 1 -

INDUSTRIAL WTP 

FECAL 
COLIFORM 
MPN/lOOML 

700 

130 

49 

-

-

-

11000 

1400 

1400 

2200 

-

-

CHLORINE 
RESIDUAL 
MG/L 

0.3 

0.3 

0.3 

-

-

-

0.8 

0.5 

0.3 

0.3 

-

-

TbMP 
c 

-

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

0.4 

-

0.21 

-

-

-

-

-

<0.05 

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

0.07 

-

<0.01 

-

-

-

-

-

0.33 

SHEET # 9 

NITRATES 
MG/L 

-

-

-

8.9 

-

7.03 

-

-

-

-

-

2.24 

SITE 

E 

E 

E 

ST 

ST 

ST 

E 

E 

E 

E 

ST 

ST 



DATE 

5/19/87 

5/5/87 

OIL & 
BOD COD TSS GREASE 
MG/L MG/L MG/L MG/L 

1 

1 

PH 

INDUSTRIAL WTP 

FECAL 
COLIFORM 
MPN/lOOML 

CHLORINE 
RESIDUAL 
MG/L 

TbMP 
c 

AMMONIA 
MG/L 

0.77 

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

0.85 

SHEET # 10 

NITRATES 
MG/L 

6.72 

SITE 

ST 

ST 



OIL & 
BOD COD TSS GREASE 

DATE MG /L MG/L MG/L MG/L PH 

5/31/88 - - - <1 -

5/23/88 - - - 1 -

6/30/88 - - - - -

6/28/88 - - - - -

6/27/88 - - - - -

6/24/88 - - - - -

6/21/88 78 201 132 - -

6/21/88 5.2 25.6 11 - -

6/20/88 - - - - -

6/17/88 - - - - -

6/13/88 - - - - -

CAPEHART WTP 

FECAL 
COLIFORM 
MPN/lOOML 

2800 

-

20 

20 

>24000 
= 

<20 

-

-

195 

50 

80 

PARAMETERS 

CHLORINE 
RESIDUAL 
MG/L 

0.2 

-

0.35 

0.30 

0.10 

0.70 

-

-

0.5 

0.7 

0.3 

TbMP 
c 

-

-

26 

26 

25 

26 

-

-

28 

-

-

AMMONIA 
MG/L 

-

0.07 

-

-

-

-
-

-

-
-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

0.02 

-

-

-

-

-

-

-

-

-

SHEET # 1 

NITRATES 
MG/L 

-

9.78 

-

-

-

-

-

-

-

-

-

SITE 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 



BOD COD TSS 
DATE MG /L MG/L MG/L 

6/10/88 - - -

6/8/88 - - -

6/16/88 - - -

6/30/88 - - -

7/26/88 3750 11900 66 

8/1/88 - - -

7/29/88 - - -

7/26/88 3550 4200 6 

7/22/88 - - -

7/22/88 - - -

8/1/88 66 168 74 

OIL & 
GREASE 
MG/L 

-

-

8 

<1 

-

-

-

-

-

-

-

PH 

-

-

-

-

-

-
-

-

-

-

-

CAPEHART WTP 

FECAL 
COLIFORM 
MPN/lOOML 

3500 

330 

-

-

-

300 

100 

900 

1000 

1200 

-

PARAMETERS 

CHLORINE 
RESIDUAL 
MG/L 

0.3 

0.2 

-

-

-

-
-

-

-

-

-

T~MP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

0.31 

-

-

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

<0.01 

-

-

-

-

-

-

-

SHEET # 2 

NITRATES 
MG/L 

-

-

-

9 

-

-

-

-

-

-

-

SITE 

E 

E 

E 

E 

I 

E 

E 

E 

E 

E 

I 



OIL & 
BOD COD TSS GREASE 

DATE MG /L MG/L MG/L MG/L PH 

8/5/88 

5/5/88 - - - - -

4/15/88 317 674 134 - -

4/15/88 125 226 14 - -

4/28/88 - - - 1 -

417 /88 - - - - -

4/21/88 - - - - -

4/18/88 - - - <1 -

5/26/88 192 479 64 - -

5/26/88 8.3 47.3 57 - -

CAPEHART WTP 

FECAL 
COLIFORM 
MPN/lOOML 

0 

<20 

-

-

-

3500 

170 

-

-

<20 

PARAMETERS 

CHLORINE 
RESIDUAL 
MG/L 

0.5 

-

-

-

0.42 

0.7 

-

-

0.5 

T5MP 
c 

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

-

-

-

0.84 

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

-

-

-

0.08 

-

-

SHEET # 3 

NITRATES 
MG/L 

-

-

-

-

-

-

4.32 

-

-

SITE 

E 

E 

I 

ST 

ST 

E 

E 

ST 

I 

E 



OIL & 
BOD COD TSS GREASE 

DATE MG /L MG/L MG/L MG/L PH 

5/12/88 - - - - -

5/9/88 - - - - -

5/23/88 - - - - -
4/27/88 - - - - -

4/25/88 - - - - -

4/18/88 - - - - -

4/14/88 - - - - -

4/11/88 - - - - -

4/5/88 - - - - -

3/29/88 - - - - -

CAPEHART WTP 

FECAL 
COLIFORM 
MPN/lOOML 

130 

1100 

1300 

<20 

20 

>24000 
= 

130 

<20 

<20 

700 

PARAMETERS 

CHLORINE 
RESIDUAL 
MG/L 

-

-

0.2 

0.7 

0.6 

0.3 

1.0 

0.5 

0.57 

0.17 

T~MP 
c 

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

-

-

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

-

-

-

-

-

-

-

SHEET # 4 

NfTRATES 
MG/L 

-

-

-

-

-

-

-

-

-

-

SITE 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 



OIL & 
BOD COD TSS GREASE 

DATE MG /L MG/L MG/L MG/L PH 

3/28/88 - - - - -

317 /88 - - - - -

3/29/88 - - - - -

3/28/88 - - - - -

3/30/88 - - - <1 -

3/24/88 - - - - -

3/21/88 - - - - -

3/8/88 - - - <1 -

3/17/88 - - - - -

3/14/88 - - - - -

3/9/88 - - - - -

CAPEHART WTP 

FECAL 
COLIFORM 
MPN/lOOML 

<20 

330 

<20 

<20 

-

700 

330 

-

790 

5400 

110 

PARAMETERS 

CHLORINE 
RESIDUAL 
MG/L 

0.54 

-

0.45 

0.45 

-

0.3 

-

-

-

-

-

TbMP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-
-

-

-

-

0.38 

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

-

-

-

-

0.2 

-

-

-

SHEET # 5 

-
NITRATES 
MG/L SITE 

- E 

- E 

- E 

- E 

- ST 

- E 

- E 

11 ST 

- E 

- E 

- E 



BOD COD TSS 
DATE MG /L MG/L MG/L 

3/7 /88 - - -

3/3/88 - - -

3/3/88 555 1077 1444 

3/3/88 28.6 28.9 <5 

2/29/88 - - -

2/29/88 108 374 136 

2/29/88 16.4 31.0 11.7 

2/29/88 - - -

2/23/88 - - -

2/25/88 - - -

OIL & 
GREASE 
MG/L 

-

-

-

-

2 

-

-

-

-

-

PH 

-

-

-

-

-

-

-

-

-

-

CAPEHART WTP 

FECAL 
COLIFORM 
MPN/lOOML 

330 

790 

-
-

-

-
-

50 

230 

<20 

PARAMETERS 

CHLORINE 
RESIDUAL 
MG/L 

-

-

-

-

-

-

-

-

-

-

T~MP 
c 

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-
-

0.94 

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

-

0.28 

-

-

-

-

-

SHEET # 6 

-
NITRATES 
MG/L 

-

-

-

-

8.97 

-

-

-

-

-

SITE 

E 

E 

I 

E FROM 
CLARIFIERS 

ST 

I 

E FROM 
CLARIFIERS 

E 

E 

E 



OIL & 
BOD COD TSS GREASE 

DATE MG /L MG/L MG/L MG/L PH 

2/26/88 - - - - -

2/18/88 - - - - -

2/4/88 - - - 3 -

1/21/88 - - - <1 -

1/13/88 - - - 4 -

12/17/87 - - - 2 -

12/3/87 - - - 4 -

11/ 12/87 - - - 1 -

11/2/87 - - - - 6.95 

11/6/87 - - - - 7.05 

11/ 12/87 - - - - 6.80 

CAPEHART WTP 

FECAL 
COLIFORM 
MPN/lOOML 

230 

2400 

-

-

-

-

-

-

940 

2800 

1800 

PARAMETERS 

CHLORINE 
RESIDUAL 
MG/L 

-

-

-

-

-

-

-

-

0.3 

0.5 

0.5 

Tb MP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

-

0.23 

-

4.5 

0.34 

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

-

0.05 

-

0.01 

0.09 

-

-

-

SHEET # 7 

NITRATES 
MG/L 

-

-

-

-

5.6 

-

0.47 

11.1 

-

-

-

SITE 

E 

E 

ST 

ST 

ST 

ST 

ST 

I 

E 

E 

E 



BOD COD TSS 
DATE MG /L MG/L MG/L 

11/20/87 - - -

11/16/87 - - -

10/21/87 - - -

10/7 /87 - - -

9/23/87 - - -

9/14/87 - - -

8/ 10/87 - - -

8/3/87 - - -

8/5/87 - - -

8/17/87 - - -

8/21/87 - - -

OIL & 
GREASE 
MG/L 

-

-

1 

2 

<1 

<1 

-

-

-

-

-

PH 

6.7 

7.0 

-

-

-

-

7.05 

7 .10 

7.15 

-

7.05 

CAPEHART WTP 

FECAL 
COLIFORM 
MPN/lOOML 

790 

140 

-

-

-

-

24000 

27000 

2200 

24000 

240,000 

PARAMETERS 

CHLORINE 
RESIDUAL 
MG/L 

0.5 

0.4 

-

-

-

-

0.2 

1.0 

0.1 

0.1 

0.5 

T~MP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

3.5 

-

0.37 

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

-

-

0.7 

-

0.22 

-

-

-

-

-

SHEET # 8 

-
NITRATES 
MG/L 

-

-

-

2.3 

-

2.78 

-

-

-

-

-

SITE 

E 

E 

ST 

ST 

ST 

ST 

E 

E 

E 

E 

E 



OIL & 
BOD COD TSS GREASE 

DATE MG /L MG/L MG/L MG/L PH 

8/26/87 - - - - 7.10 

8/14/87 - - - <1 -

8/26/87 - - - 3 -

7/23/87 - - - <1 -

7/13/87 - - - 4 -

7/22/87 - - - - 7.25 

7/27/87 - - - - 6.95 

7/29/87 - - - - 7.05 

7/29/87 - - - - 7.15 

6/24/87 - - - <1 -

6/17/87 - - - 8 -

CAPEHART WTP 

FECAL 
COLIFORM 
MPN/lOOML 

7.90 

-

-

-

-

7900 

2800 

940 

1700 

-

-

PARAMETERS 

CHLORINE 
RESIDUAL 
MG/L 

0.9 

-

-

-

. -

0.5 

0.3 

0.2 

1.0 

-

-

TbMP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

4 

-

-

1.27 

-

-

-

-

-

2.56 

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

-

0.7 

-

-

0.10 

-

-

-

-

-

0.58 

SHEET # 9 

NITRATES 
MG/L 

-

2.2 

-

-

5.28 

-

-

-

-

-

1.80 

SITE 

E 

ST 

ST 

ST 

ST 

E 

E 

E 

E 

ST 

ST 



DATE 

5/19/87 

5/5/87 

5/17/88 

5/19/88 

BOD COD TSS 
MG /L MG/L MG/L 

OIL & 
GREASE 
MG/L 

1 

1 

PH 

CAPEHART WTP 

FECAL 
COLIFORM 
MPN/lOOML 

490 

490 

PARAMETERS 

CHLORINE 
RESIDUAL 
MG/L 

0.2 

TbMP 
c 

AMMONIA 
MG/L 

2.63 

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

NITRITE 
MG/L 

<0.05 

SHEET # 10 

-
NITRATES 
MG/L 

1.25 

SITE 

ST 

ST 

E 

E 



OIL & 
BOD COD TSS GREASE 

DATE MG/L MG/L MG/L MG/L 

5/31/88 - - - -

5/23/88 - - - <1 

5/31/88 - - - <1 

6/30/88 - - - -

6/28/88 - - - -

6/27/88 - - - -

6/24/88 - - - -

6/20/88 - - - -

6/17/88 - - - -

6/14/88 126 317 126 -

6/14/88 7.6 10 7 -

PH 

-

-

-

<20 

230 

20 

90 

50 

460 

-

-

FECAL 
COLIFORM 
MPN/lOOML 

<20 

-

-

0.5 

0.3 

0.7 

0.3 

0.3 

0.4 

-

-

BUNDY WlP 

CHLORINE 
RESIDUAL 
MG/L 

2.0 

-

-

24 

25.6 

23 

23 

25 

-

-

-

6EMP 
c 

-

-

-

-
-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

0.63 

-

-

-

-

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

SHEET # 1 

NITRITE 
MG/L 

-

0.17 

-

-

-

-

-

-

-

-

-

-
NITRATES 
MG/L 

-

21.8 

-

-

-

-

-

-

-

-

-

SITE 

E 

E 

E 

E 

E 

E 

E 

E 

E 

I 

E 



OIL & 
BOD COD TSS GREASE 

DATE MG/L MG/L MG/L MG/L 

6/14/88 7.6 10 7 -

6/13/88 - - - -

6/10/88 - - - -

6/8/88 - - - -

6/16/88 - - - 7 

6/30/88 - - - <1 

7/26/88 - - - -

8/1/88 - - - -

7/29/88 - - - -

7/18/88 43 53 10 -

7/22/88 - - - -

PH 

-

-

-

-

-

-

-

-

-

-

-

FECAL 
COLIFORM 
MPN/lOOML 

-

<20 

<20 

20 

-

-

2400 

100 

0 

-

1500 

BUNDY WlP 

CHLORINE 
RESIDUAL 
MG/L 

-

0.5 

0.43 

0.23 

-

-

-

-

-

-

-

6EMP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

-

-

0.41 

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

SHEET # 2 

NITRITE 
MG/L 

-

-

-

-

-

0.05 

-

-

-

-

-

-
NITRATES 
MG/L 

-

-

-

-

-

17.9 

-

-

-

-

-

SITE 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 



DATE 

8/5/88 

5/5/88 

4/28/88 

4/14/88 

4/14/88 

417 /88 

4/21/88 

4/18/88 

5/26/88 

5/26/88 

BOD 
MG/L 

-

-

-

310 

7.1 

-

-

-

42 

6.8 

OIL & 
COD TSS GREASE 
MG/L MG/L MG/L 

- - -

- - -

- - 2 

798 602 -

18.7 9 -

- - -

- - -

- - <1 

165 166 -

66.3 154 -

PH 

-

-

-

-

-

-

-

-

-

-

FECAL 
COLIFORM 
MPN/lOOML 

0 

140 

-

-

-

5400 

<20 

-

-

330 

BUNDY WlP 

CHLORINE 
RESIDUAL 
MG/L 

-

0.5 

-

-

-

0.36 

0.3 

-

-

0.2 

6EMP 
c 

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

-

-

-

-

0.34 

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

SHEET # 3 

NITRITE 
MG/L 

-

-

-

-

-

-
NITRATES 
MG/L 

-

-

-
-

-

SITE 

E 

E 

ST 

I 

E 
CLARIFIER 
CHANNEL 

- - E 

- - E 

0.40 16.6 ST 

- - I 

- - E 



BOD COD TSS 
DATE MG/L MG/L MG/L 

5/12/88 - - -

5/9/80 - - -

5/23/88 - - -

4/27/88 - - -

4/25/88 - - -

4/18/88 - - -

4/14/88 - - -

4/11/88 - - -

4/5/88 - - -

3/29/88 - - -

3/28/88 - - -

OIL & 
GREASE 
MG/L 

-

-

-

-

-

-

-

-

-

-

-

PH 

-

-

-

-

-

-

-

-

-

-

7 

FECAL 
COLIFORM 
MPN/lOOML 

140 

80 

<20 

<20 

<20 

20 

490 

<20 

50 

2800 

5400 

BUNDY WlP 

CHLORINE 
RESIDUAL 
MG/L 

-

-

0.5 

0.45 

1.24 

0.4 

0.7 

0.4 

-

0 .18 

0.36 

6EMP 
c 

-

-

-

-
-

-

-

-

-

-

24 

AMMONIA 
MG/L 

-

-

-
-

-

-

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

SHEET # 4 

NITRITE 
MG/L 

-

-

-

-

-

-

-

-

-

-

-

N(TRATES 
MG/L 

-

-

-

-

-

-

-

-

-

-

-

SITE 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 



OIL & 
BOD COD TSS GREASE 

DATE MG/L MG/L MG/L MG/L PH 

317 /88 - - - - -

3/29/88 - - - - -

3/28/88 - - - - 7 

3/30/88 - - - <1 -

3/24/88 - - - - -

3/21/88 - - - - -

3/8/88 - - - <1 -

3/ 17/88 - - - - -

3/14/88 - - - - -

3/9/88 17.8 25.6 <5 - -

3/9/88 735 4700 3280 - -

FECAL 
COLIFORM 
MPN/lOOML 

50 

2800 

5400 

-

20 

<20 

-

20 

20 

-

-

BUNDY WlP 

CHLORINE 
RESIDUAL 
MG/L 

-

0 .18 

0.36 

-

0.4 

-

-

-

-

-

-

~EMP 
c 

-

-

24 

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-
-

-

-

1.2 

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

SHEET # 5 

NITRITE 
MG/L 

-

-

-

-

-

-

0.2 

-

-

-

NITRATES 
MG/L 

-

-

-

-

-

-

14 

-

-

-

SITE 

E 

E 

E 

ST 

E 

E 

ST 

E 

E 

E AT 
CLARIFIER 

- - I 



DATE 

3/9/88 

317188 

3/3/88 

2/29/88 

2/22/88 

2/25/88 

2/25/88 

2/23/83 

2/25/88 

2/26/88 

BOD 
MG/L 

-

-

-

-

-

176 

9.9 

-

-

-

COD TSS 
MG/L MG/L 

- -

- -

- -

- -

- -

402 208 

32.1 8.0 

- -

- -

- -

OIL & 
GREASE 
MG/L 

-

-

-

<1 

-

-

-

-

-

-

PH 

-

-

-

-

-

-

-

-

-

-

FECAL 
COLIFORM 
MPN/lOOML 

<20 

50 

<20 

-

>24000 
= 

-

-

20 

700 

<20 

BUNDY WlP 

· CHLORINE 
RESIDUAL 
MG/L 

-

-

-

-

-

-

-

-

-

-

iEMP 
c 

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

-

-

-

0.32 

-

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

SHEET # 6 

NITRITE 
MG/L 

-

-

-

0.08 

-

-

-

NITRATES 
MG/L 

-

-

-

11.2 

-

-

-

SITE 

E 

E 

E 

ST 

E 

I 

E AT 
CLARIFIER 

- - E 

- - E 

- - E 



DATE 

2/29/88 

2/4/88 

1/21/88 

1/ 13/88 

12/17/87 

12/3/87 

11/12/87 

11/2/87 

11/6/87 

11/12/87 

11/20/87 

BOD 
MG/L 

-

-

-

-

-

-

-

-

-

-

-

OIL & 
COD TSS GREASE 
MG/L MG/L MG/L PH 

- - - -

- - 2 -

- - <1 -

- - 15 -

- - 2 -

- - 10 -

- - 4 -

- - - 7.35 

- - - 7.65 

- - - 7.45 

- - - 7.30 

FECAL 
COLIFORM 
MPN/lOOML 

<20 

-

-

-

-

-

-

2 

220 

340 

220 

BUNDY WlP 

CHLORINE 
RESIDUAL 
MG/L 

-

-

-

-

-

-

-

1.0 

0.2 

0.3 

0.6 

~EMP 
c 

-

-

-
-

-

-

-

-
-

-

-

AMMONIA 
MG/L 

-

-

-
0.39 

-

0.16 

0.32 

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW} 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

SHEET # 7 

NITRITE 
MG/L 

-

-

-

0.09 

-

0.05 

0.10 

-

-

-

-

NITRATES 
MG/L 

-

-

-

5.7 

-

7.5 

9.9 

-

-

-

-

SITE 

E 

ST 

ST 

ST 

ST 

ST 

ST 

E 

E 

E 

E 



BOD COD TSS 
DATE MG/L MG/L MG/L 

11/16/87 - - -

10/21/87 - - -

10/7 /87 - - -
9/23/87 - - -

9/14/87 - - -

8/10/87 - - -

8/3/87 - - -

8/5/87 - - -

8/17/87 - - -

8/21/87 - - -

8/26/87 - - -

OIL & 
GREASE 
MG/L 

-

1 

2 

<1 

<1 

-

-

-

-

-

-

PH 

7.40 

-

-

-

-

8.0 

7.85 

7.25 

-

7.60 

7.85 

FECAL 
COLIFORM 
MPN/lOOML 

1100 

-

-

-

-

2 

1300 

140 

2200 

1100 

74 

BUNDY WlP 

CHLORINE 
RESIDUAL 
MG/L 

0.5 

-

-

-

-

1.5 

0.1 

0.8 

0.3 

0.3 

0.5 

iEMP 
c 

-

-

-

-

-

-
-

-

-

-

-

AMMONIA 
MG/L 

-

-

0.25 

-

0.15 

-

-

-

-

-

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

SHEET # 8 

NITRITE 
MG/L 

-

-

0.05 

-

0.04 

-

-

-

-

-

-

-
NITRATES 
MG/L 

-

-

0.08 

-

15 

-

-

-

-

-

-

SITE 

E 

ST 

ST 

ST 

ST 

E 

E 

E 

E 

E 

E 



DATE 

8/13/87 

8/26/87 

7/23/87 

7/13/87 

7 /22/87 

7/27/87 

7/29/87 

7/20/87 

6/24/87 

6/17/87 

5/19/87 

BOD 
MG/L 

-

-

-

-

-

-

-

-

-

-

-

COD TSS 
MG/L MG/L 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

OIL & 
GREASE 
MG/L 

<1 

2 

<1 

7 

-

-

-

-

<1 

5 

2 

PH 

-

-

-

-

7.50 

7.4 

7.6 

7.3 

-

-

-

FECAL 
COLIFORM 
MPN/lOOML 

-

-

-

-

49 

110 

220 

330 

-

-

-

BUNDY WlP 

CHLORINE 
RESIDUAL 
MG/L 

-

-

-

-

0.3 

0.2 

0.2 

0.4 

-

-

-

iEMP 
c 

-

-

-

-

-

-

-

-

-

-

-

AMMONIA 
MG/L 

0.4 

-

-

0.08 

-

-

-

-

-

0.17 

-

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

SHEET # 9 

NITRITE 
MG/L 

0.03 

-

-

<0.01 

-

-

-

-

-

0.24 

-

NfTRATES 
MG/L 

8.2 

-

-

8.85 

-

-

-

-

-

7.19 

-

SITE 

ST 

ST 

ST 

ST 

E 

E 

E 

E 

ST 

ST 

ST 



DATE 

5/5/87 

5/17/88 

5/19/88 

OIL & 
BOD COD TSS GREASE 
MG/L MG/L MG/L MG/L 

1 

PH 

FECAL 
COLIFORM 
MPN/lOOML 

1700 

2400 

BUNDY WlP 

CHLORINE 
RESIDUAL 
MG/L 

0.2 

0.2 

6EMP 
c 

AMMONIA 
MG/L 

0.12 

E - FINAL EFFLUENT 
I - INFLUENT (RAW) 

ST - SECONDARY TREATMENT 
PRE-CHLORINATION 

SHEET # 10 

NITRITE 
MG/L 

4.1 

NITRATES 
MG/L 

16 

SITE 

ST 

E 

E 



The enclosed data was tabulated from files G-7 and G-9, property of the U.S. 
Navy, Roosevelt Roads, Ceiba, Puerto Rico, Department of Environmental Engineering 
(Public Works). The data covers 14 water quality parameters analyzed from 
November 1984 through April 1988 for the Industrial, Capehart, and Bundy Wastewater 
Treatment Plants. 





DATE 

6/88 

5/88 

4/88 

3/88 

2/88 

1/88 

12/87 

11/87 

10/87 

9/87 

8/87 

7/87 

6/87 

5/87 

FLOW 
MGD 

0.499 

0.550 

0.4 

0.34 

0.30 

0.30 

0.40 

0.37 

0.377 

0.258 

0.280 

0.400 

0.423 

0.461 

BOD-I 
MG/L 

150 

120 

109 

150 

54.7 

183.33 

180 

211.2 

345 

46 

226 

605 

244 

-

BOD-E 
MG/L 

19 

21 

23 

39.6 

20 

32 .19 

8.3 

22.1 

43.33 

17.75 

15 

89 

28 

-

COD-I COD-E 
MG/L MG/L 

277 38 

388 53 

432 47.3 

345 50.2 

97 61.2 

425 100 

200 55 

400 <50 

400 60 

250 40 

280 60 

288 95 

660 120 

- -

SOLIDS 
TSS-I 
MG/L 

114 

52 

68 

69 

100 

101 

59.2 

257.5 

158.5 

39.5 

106.5 

102 

292 

556 

INDUSTRIAL WTP 

SOLIDS 
TSS-E 
MG/L 

25 

37 

16 

19 

33 

20 

29.3 

31 

27.4 

8.3 

15.3 

22.7 

20 

8 

OIL 
DO GREASE 
MG/L MG/L 

6.2 <5 

6.6 1 

5.6 1.5 

5.9 <1 

6.2 3.5 

5.6 4.5 

6.4 5 

4.9 8 

5.7 5.5 

4.9 <1 

6.7 1.5 

5.9 5 

5.6 1 

5.77 1 

N 
TOTAL 
MG/L 

6.5 

15.16 

9.82 

9.35 

9.62 

3.89 

3.27 

7.9 

3.39 

6.32 

9.4 

<7.25 

2.62 

8.34 

Cl 
TOTAL 
MG/L 

0.4 

0.4 

0.4 

0.42 

0.4 

0.45 

0.3 

0.4 

0.4 

0.4 

0.4 

0.5 

0.34 

0.48 

COLIFORM 
FECAL 
MG/L 

316 

<20 

348 

354 

54 

30 

>23 

16 

119 

3 

17 

55 

647 

-

COLIFORM 
TOTAL 
MG/L pH 

20 7.5 

193 7.5 

163 7.6 

31 7.4 

446 7.5 

7 7.3 

247 7.4 

285 7.2 

45 7.2 

61 6.8 

290 7.2 

4800 7.2 

3440 7.2 

- 7.1 



DATE 

5/87 

4/87 

3/87 

2/87 

1/87 

12/86 

11/86 

10/86 

9/86 

8/86 

7/86 

6/86 

5/86 

4/86 

FLOW 
MGD 

0.461 

0.400 

0.400 

0.400 

0.400 

0.400 

0.400 

0.400 

0.358 

0.400 

0.400 

0.400 

0.400 

0.400 

BOD-I 
MG/L 

-

403 

540 

210 

557 

286 

305 

185 

157 

378 

150 

260 

340 

211 

BOD-E 
MG/L 

-

10 

28 

14 

15 

15 

15 

18 

18 

22 

11 

27 

18 

45 

COD-I COD-E 
MG/L MG/L 

- -

850 45 

153 23 

600 52 

1400 50 

300 25 

1000 50 

600 42 

300 106 

850 70 

697 35 

200 50 

950 50 

- -

SOLIDS 
TSS-I 
MG/L 

556 

351 

153 

181 

820 

123 

494 

231 

184 

378 

96 

176 

363 

166 

INDUSTRIAL WTP 

SOLIDS 
TSS-E 
MG/L 

8 

8 

23 

20 

9 

18 

22 

23 

64 

17 

12 

18 

13 

29 

OIL 
DO GREASE 
MG/L MG/L 

5.77 1 

5.9 <1.5 

6.3 1.5 

6.4 4 

5.6 7 

5.4 4 

5.2 <4 

4.7 <1.5 

6.2 <2.7 

4.5 1 

4.5 6 

4.6 4 

4.8 2.5 

- -

N 
TOTAL 
MG/L 

8.34 

6.68 

2.4 

0.95 

29.9 

13.92 

0.77 

3.92 

6.99 

8.2 

4.82 

8.8 

3.21 

-

Cl 
TOTAL 
MG/L 

0.48 

0.5 

0.6 

0.6 

0.7 

0.6 

0.5 

0.5 

0.4 

0.8 

0.66 

0.5 

0.6 

0.6 

COLIFORM 
FECAL 
MG/L 

-

3 

13 

1 

1 

7 

4 

52 

721 

25.75 

11 

5 

32 

89 

COLIFORM 
TOTAL 
MG/L pH 

- 7.1 

14 7.1 

142 7.1 

34 7.0 

3 7.1 

45 7.1 

18 7.1 

1220 7.0 

8077 7.0 

1450 6.9 

8.8 7.0 

- 7.1 

- 7.2 

- 7.2 



DATE 

3/86 

2/86 

1/86 

10/85 

7/85 

4/85 

11/84 
1/85 

FLOW 
MGD 

0.400 

-

0.400 

0.378 

0.425 

0.382 

0.413 

BOD-I 
MG/L 

-

-

211 

171 

233 

253 

296 

BOD-E 
MG/L 

-

-

18 

15 

19 

25 

27 

COD-I COD-E 
MG/L MG/L 

- -

- -

- -

- -

- -

- -

- -

SOLIDS 
TSS-1 
MG/L 

-

-

327 

249 

162 

248 

266 

INDUSTRIAL WTP 

SOLIDS 
TSS-E 
MG/L 

-

-

14 

15 

20 

30 

13 

OIL 
DO GREASE 
MG/L MG/L 

- -

- -

- -

- -

- -

- -

- -

-

-

-
-

-

-

-

N 
TOTAL 
MG/L 

Cl 
TOTAL 
MG/L 

0.6 

0.6 

0.53 

0.5 

0.39 

0.6 

0.7 

COLIFORM 
FECAL 
MG/L 

0 

9 

6 

11 

2 

-

-

-

-

-

COLIFORM 
TOTAL 
MG/L 

7.5 

7.2 

7.0 

7.0 

7.4 

pH 



DATE 

6/88 

5/88 

4/88 

3/88 

2/88 

1/88 

12/87 

11/87 

10/87 

9/87 

8/87 

7/87 

6/87 

5/87 

FLOW 
MGD 

0.477 

0.335 

0.181 

-

0.174 

0.158 

0.419 

0.407 

0.538 

0.432 

0.243 

0.228 

0.443 

0.351 

BOD-I 
MG/L 

78 

192 

317 

555 

108 

224 

495 

240.84 

365 

50 

242 

673.1 

217 

-

BOD-E 
MG/L 

5 

8 

125 

28.6 

16.4 

48.5 

39.8 

98 

75 

28 

64.5 

645 

42 

-

COD-I COD-E 
MG/L MG/L 

201 26 

479 47 

674 226 

1077 28.9 

374 31 

580 80 

480 65 

500 80 

500 70 

260 20 

700 70 

500 102 

410 30 

- -

SOLIDS 
TSS-I 
MG/L 

132 

64 

134 

1444 

136 

283 

66.4 

685.8 

306.5 

156 

195 

269 

154 

192 

CAPEHART WTP 

SOLIDS 
TSS-E 
MG/L 

11 

57 

14 

<5.0 

11.7 

77 

191 

60 

25.5 

10.4 

87 

51 

18 

111 

OIL 
DO GREASE 
MG/L MG/L 

7.4 4.5 

7.2 <1 

7.2 1 

7.26 <1 

7.3 2.5 

7.4 0.53 

7.8 3 

7.4 1 

6.7 1.5 

6.5 <1 

5.9 2 

5.5 <2.5 

7.3 4.5 

6.7 1 

N 
TOTAL 
MG/L 

9.32 

9.87 

5.24 

11.58 

10.19 

5.88 

4.98 

11.53 

6.5 

3.37 

6.9 

6.65 

4.94 

-

Cl 
TOTAL 
MG/L 

0.49 

0.5 

0.5 

0.55 

0.4 

0.43 

0.4 

0.4 

0.4 

0.6 

0.4 

0.4 

0.3 

0.58 

COLIFORM 
FECAL 
MG/L 

177 

425 

153 

282 

45 

>418 

12300 

340 

42 

42 

69000 

38092 

417 

-

COLIFORM 
TOTAL 
MG/L 

56 7.4 

279 7.4 

1568 7.4 

190 7.5 

660 7.4 

6231 7.2 

11000 7.2 

879 7.2 

512 7.2 

254 7.1 

58000 7.1 

122706 7.1 

3348 7.2 

- 7.3 

pH 



DATE 

4/87 

3/87 

2/87 

1/87 

12/86 

11/30 

10/86 

9/86 

8/86 

7/86 

6/86 

5/86 

4/86 

FLOW 
MGD 

0.582 

0.474 

0.300 

0.298 

0.349 

0.368 

0.437 

0.400 

0.298 

0.233 

0.281 

0.409 

0.251 

BOD-I 
MG/L 

130 

342 

298 

117 

270 

535 

56 

157 

442.5 

161 

270 

191 

287 

BOD-E 
MG/L 

232 

51 

23 

12 

24 

20 

8 

12 

130.5 

9 

15 

56 

19 

COD-I COD-E 
MG/L MG/L 

280 1500 

360 70 

312 35 

923 12 

190 15 

1100 40 

107 67 

350 48 

625 55 

10.53 20 

150 30 

300 73 

- -

SOLIDS 
TSS-I 
MG/L 

110 

171 

93 

100 

106 

819 

70 

121 

290 

172 

266 

229 

451 

CAPEHART WTP 

SOLIDS 
TSS-E 
MG/L 

636 

30 

17 

18 

15 

24 

45 

17 

160 

13 

16 

48 

35 

OIL 
DO GREASE 
MG/L MG/L 

6.06 <1.5 

6.6 <1.5 

6.2 <3 

7.1 1.5 

5.5 7 

5.4 4 

4.7 <1 

4.2 <4 

7.0 2 

7.5 15 

6.9 3 

5.7 8.5 

- -

N 
TOTAL 
MG/L 

6.68 

3.28 

0.89 

18 

<1.74 

1.14 

7.26 

8.05 

8.3 

6.18 

8.12 

6.46 

-

Cl 
TOTAL 
MG/L 

0.4 

0.45 

0.4 

0.4 

0.3 

0.3 

0.5 

0.5 

0.3 

0.4 

0.3 

0.4 

0.4 

COLIFORM 
FECAL 
MG/L 

8341 

1900 

237 

237 

4411 

2443 

2032 

35 

1550 

94 

51 

5 

162 

COLIFORM 
TOTAL 
MG/L 

185255 7.2 

71000 7.1 

7345 7.0 

7345 7.0 

75611 7.1 

4856 7.0 

29146 7.1 

618 7.0 

8828 6.8 

1658 7.0 

- 7.0 

24 7.0 

- 7.0 

pH 



DATE 

3/86 

2/86 

1/86 

10/85 

7/85 

4/85 

1/84 

FLOW 
MGD 

-

-

0.260 

0.318 

0.423 

0.341 

0.353 

BOD-I 
MG/L 

-

-

180 

138 

152 

203 

224 

BOD-E 
MG/L 

-

-

14 

7 

22 

39 

14 

COD-I COD-E 
MG/L MG/L 

- -

- -

- -

- -

- -

- -

- -

SOLIDS 
TSS-1 
MG/L 

-

-

226 

121 

152 

166 

147 

CAPEHART WTP 

SOLIDS 
TSS-E 
MG/L 

-

-

30 

7 

11 

62 

15 

OIL 
DO GREASE 
MG/L MG/L 

- -

- -

- -

- -

- -

- -

- -

-

-
-

-

-

-

-

N 
TOTAL 
MG/L 

Cl 
TOTAL 
MG/L 

0.4 

0.3 

0.46 

0.3 

0.34 

0.4 

0.5 

COLIFORM 
FECAL 
MG/L 

0 

8 

23 

17 

4 

-

-

-

-

-

COLIFORM 
TOTAL 
MG/L 

6.8 

6.8 

6.8 

7 .1 

6.9 

pH 



DATE 

6/88 

5/88 

4/88 

3/88 

2/88 

1/88 

12/87 

11/87 

10/87 

9/87 

8/87 

7/87 

6/87 

5/87 

FLOW 
MGD 

0.447 

0.335 

0.025 

0.015 

0.032 

0.035 

0.046 

0.065 

0.043 

0.025 

0.009 

0.033 

0.069 

0.087 

BOD-I 
MG/L 

78 

192 

310 

735 

176 

172 

129 

139.33 

71 

243 

395 

522 

205 

-

BOD-E 
MG/L 

5 

8 

7.1 

17.8 

9.9 

14.6 

15.6 

9.4 

7.5 

12 

7 

22 

10 

-

COD-I COD-E 
MG/L MG/L 

201 26 

479 47 

798 18.7 

4700 25.6 

402 32.1 

220 40 

100 48 

400 80 

60 30 

210 20 

600 20 

350 15 

500 20 

- -

SOLIDS 
TSS-I 
MG/L 

132 

64 

602 

3280 

208 

81 

51.6 

298.67 

24.7 

66 

277 

73 

86 

48 

BUNDY WTP 

SOLIDS 
TSS-E 
MG/L 

11 

57 

9 

<5 

8 

12 

15.6 

13.1 

5.7 

6.5 

8 

5 

6 

6 

OIL 
DO GREASE 
MG/L MG/L 

7.4 4.5 

7.2 <1 

6.8 1.5 

7.3 <1 

7.1 <1.5 

7.39 <8 

7.3 6 

7.2 4 

7.4 1.5 

7.1 <1 

7.5 1.5 

7.4 4 

6.1 3 

7.16 1.5 

N 
TOTAL 
MG/L 

9.32 

9.87 

17.34 

15.4 

11.31 

6.18 

7.71 

10.32 

6.5 

15.19 

8.6 

<8.93 

7.6 

-

Cl 
TOTAL 
MG/L 

0.49 

0.5 

0.4 

0.4 

0.3 

0.3 

0.4 

0.4 

0.5 

0.6 

0.5 

0.5 

0.4 

0.37 

COLIFORM 
FECAL 
MG/L 

177 

425 

67 

51 

106 

24 

4 

22 

2 

2 

13 

41 

7 

-

COLIFORM 
TOTAL 
MG/L 

56 7.4 

279 7.4 

1284 7.6 

61 7.6 

382 7.5 

38 7.4 

17 7.4 

129 7.4 

30 7.3 

162 7.4 

203 7.6 

172 7.4 

630 7.5 

- 7.4 

pH 



DATE 

4/87 

3/87 

2/87 

1/87 

12/86 

11/86 

10/86 

9/86 

8/86 

7/86 

6/86 

5/86 

4/86 

FLOW 
MGD 

0.042 

0.069 

0.057 

0.054 

0.040 

0.046 

0.037 

0.046 

0.061 

0.042 

0.028 

-

0.053 

BOD-I 
MG/L 

124 

47 

488 

496 

>740 

408 

88 

127 

102 

40 

113 

162 

203 

BOD-E 
MG/L 

5 

8 

14 

12 

6 

6 

4 

5 

7 

4 

3 

12 

8 

COD-I COD-E 
MG/L MG/L 

350 30 

1200 50 

138 29 

760 25 

925 10 

500 40 

150 10 

250 20 

63 10 

50 20 

200 25 

250 45 

- -

SOLIDS 
TSS-I 
MG/L 

166 

746 

37 

820 

178 

350 

46 

93 

33 

78 

47 

174 

161 

BUNDY WTP 

SOLIDS 
TSS-E 
MG/L 

4 

12 

6 

9 

12 

10 

10 

7 

12 

9 

6 

6 

8 

OIL 
DO GREASE 
MG/L MG/L 

6.5 2.5 

6.6 1 

6.0 4 

5.0 3.5 

6.7 8 

6.3 3 

6.6 <1 

6.5 <2.5 

6.9 1.75 

6.7 14 

6.2 10 

5.1 16 

- -

N 
TOTAL 
MG/L 

10.83 

5.25 

1.06 

35.56 

10.21 

2.3 

8.26 

-

10.91 

7 .72 

12.53 

-

-

Cl 
TOTAL 
MG/L 

0.5 

0.6 

0.4 

0.4 

0.5 

0.4 

0.4 

0.4 

0.57 

0.8 

0.6 

0.7 

0.5 

COLIFORM 
FECAL 
MG/L 

4 

6 

1 

707 

3 

27 

9 

6 

5 

1 

19 

2 

21.2 

COLIFORM 
TOTAL 
MG/L pH 

22 7.3 

79 7.1 

12 7.2 

122 7.3 

22 7.4 

344 7.3 

100 7.4 

2055 7.2 

25 7.2 

37 

13 7.4 

11 7.0 

- 6.9 



DATE 

3/86 

2/86 

1/86 

10/85 

7/85 

4/85 

11/85 

FLOW 
MGD 

-

-

0.058 

0.060 

0.045 

0.030 

0.060 

BOD-I 
MG/L 

-

-

224 

68 

214 

223 

200 

BOD-E 
MG/L 

-

-

6 

5 

4 

7 

6 

COD-I COD-E 
MG/L MG/L 

- -

- -

- -

- -

- -

- -

- -

SOLIDS 
TSS-I 
MG/L 

-

-

538 

98 

162 

162 

404 

BUNDY WTP 

SOLIDS 
TSS-E 
MG/L 

-

-

8 

6 

5 

5 

7 

OIL 
DO GREASE 
MG/L MG/L 

- -

- -

- -

- -

- -

- -

- -

-

-

-

-

-

-

-

N 
TOTAL 
MG/L 

Cl 
TOTAL 
MG/L 

0.6 

0.4 

0.45 

0.41 

0.6 

0.8 

0.76 

COLIFORM 
FECAL 
MG/L 

0 

3 

4 

11 

0 

-

-

-

-

-

COLIFORM 
TOTAL 
MG/L 

7.5 

7.4 

7.4 

7.2 

7.3 

pH 





APPENDIX 3 

Sunmary of Field Investigation, June 1988 





DATE 

6/10/88 

6/10/88 

6/10/88 

6/10/88 

FAC. 
NO. 

27 

479 

2034 

1787 

SUMMARY OF FIELD INVESTIGATION 
U.S. NAVAL STATION 

ROOSEVELT ROADS, PUERTO RICO 

USE 

Hazardous Waste 
Storage 

Hazardous Waste 
Storage 

Pest Control 

Veterinary Clinic 

OBSERVATIONS 

No apparent floor drain. 
Mostly dry general 
materials. Drums of floor 
wax floor polish remover, 
aircraft surface cleaning 
compound, battery water, 
detergent, Pyrethrum 
(insecticide). 

Open shed. No floor drain. 

Malathion, Dursban-TC 
(terminate), FICAM-W 
(insecticide), Baygon 
(roach spray), Diazinon 
20, Abate-ISG (Temephos 
for mesquites) Trichloroe
thane Diphacinore Rodenticide. 

Kermex weed killer, 
roundup herbicide, Divron 
80 WP weed killer. 

Chemical storage and 
handling area is isolated 
without floor dr~in. Slop 
sink is marked for no 
chemical disposal. 

Outside curbed chemical 
handling area has drain. 
May drain to sanitary sewer. 

No chemicals in quantities 
greater than one gallon. 
Iodine, scrub. Animals 
are dipped at animal 
shelter in Bundy Area. 
(Mr. Webb) 



6/10/88 

6/10/88 

6/10/88 

6/10/88 

6/10/88 

6/10/88 

6/10/88 

6/10/88 

6/10/88 

394-1730 Torpedo Shops 

394 Fueling Run 

394A Drum Storage 

1730 Warehouse 

1788 

803 

896 

2252 

2086 

Paint Booth 

Refrigeration Shop 

PIER AREA 

Fire Pump and 
Emergency Generator 

Fuel Valve Pit 

Ship Parts Storage 

Flammable Storage 

Liquid cyanide, otto fuel 
nitroglycerin for torpedoes, 
mineral spirits, isopropyl 
alcohol, trichloroethylene 
(spray cans) acetone 
(small cans}, tolure (spray 
cans}, silicone grease, 
MEK (small cans polyamide, 
xylene, ethylene glycol, 
paint, cleaning with 
mineral spirits. Reused 
and drummed. 

All spills are drummed. 

No floor drain. 

No floor drain. 

On pavement. No drain. 

Dry parts storage, 
descaling chemicals for 
cooling, towers dry and 
liquid. (State Formula 
418 - No metals, phosphate) 

Coils cleaned with matter 
vista outside. 

Freon 11 in 10 gal drums. 
No apparent floor drains. 

No inside fuel storage, 
no floor drains 

Below grade covered pit 
with valve manifold. No 
apparent drains. 

Bin parts and engines. No 
evidence of floor drains 
or stored fuels or 
lubricants. Metal shop. 

1o·gal drums of paints, 
coatings, lubricants, 
acetone, oil corrosion 
inhibitors. Floor drains. 
According to Environmental, 
drain to container. 



6/10/88 

6/10/88 

6/10/88 

6/10/88 

6/10/88 

6/13/88 

6/13/88 

6/13/88 

2036 

443 

48 

373 

371 

426 

791 

826B 
826A 
1749 

Oil Spill Containment 
Overboard Engine Servicing 

Defuel Vehicle 
Parking Area 
Aircraft fuel 

Personnel Area 
Bin Storage 

Flarrrnable 

General Storage 

AIRFIELD AREA 

Aircraft Terminal 

Dry Eqpt. Storage 

Electric Service 
Vehicle Maintenance 

Oil/water separator 
overflows to sanitary 
sewers. Numerous marine 
batteries and charges. 
Floor drains. 

Truck parking pads 
with curb and sump; 
no drain. Valve pits and 
vehicle wash drain to 
oil/water separator. 
Overflows to sanitary 
sewer. Environmental 
advised, it discharges to 
storm drain. 

Clean 

Could Not Enter. 

Bin and large parts 
storage. 30 gal drums of 
parts cleaning fluid 
(Agitene) napthane. 
Dipropylene, Glycol Methyl 
Ether. 5 gal drums of 
lube oil. No apparent 
floor drains 55 gal drums 
of hazardous waste and 
lube oil outside. No 
containment. 

Did not inspect. 

No floor drains forklift 
fueling on outdoor apron. 

Oil change waste oil 
is drained to drip pans 
and bucketed into tank 
cart. Cart is trucked 
away for salvage. No 
floor drains. 

Wash rack between 826A & 
826B. Use aircraft 
surface cleaning compound 
MIL-C-43616C. May drain 
to sanitary sewer. 



6/13/88 379 Aircraft 
Maintenance Hangar 

High-bay with floor drains 
drains, for small aircraft 
service. Machine shop 
office. No coolant and no 
floor drains. Use dry 
cleaning solvent. Cuttings 
are stored in bins and 
salvaged. Ordinance shop. 
No floor drains. 

Washdown for tires. 
Recycle system in contain
ment curb. Solvent 
contains, beryllium. 
Periodically trucked away. 

Deck drains may flow to 
sanitary sewer. 

Have had fuel spill. 

Have parts cleaning units, 
PD 680, which is drunmed 
for removal. 

Engine maintenance. Waste 
oil transferred to 8268 
oil cart. 

Major spill overflows to 
outside pavement and into 
surface ditches. 

Salvage drums are stored 
outside. 

Lead-acid battery, locker. 
Battery cleanup, electrolyte 
addition, neutralization. 
No floor drain except 
sink-and emergency shower. 
Overheated battery is set 
in shower. Spills are 
neutralized, flushed and 
mapped. Nicad battery 
storage locker. No 
service. No floor drains. 
Overheated battery is set 
in sink. Hydraulic fluid 
and motor oil. No floor 
drains. KOH electrolyte 
Cleaning booth upstairs 
uses MIL-D-16791E alkyl 
polyethene alcohol. 



6/13/88 

6/13/88 

6/13/88 

6/13/88 

6/13/88 

6/13/88 

6/13/88 

497 

418 

494 

777 

1625 

396 

1673 

Dry Storage 

Materials Warehouse 

Aviation Supply Dept 

Parachute Loft 
and Raft Repair 

Aircraft Servicing 

Aircraft Wash Rack 

Sandblasting and 
Spraypaint 

Hydraulic test stand is 
self contained. No fluid 
replacement, only filters, 
Minimal chance of spill. 
Room fills with water from 
floor drain in room. 

No floor drains. 

Aviation supply electronic 
and tires. No floor drains. 

Office space and dry 
storage. No floor drains. 

No floor drains. Tiled 
floor. Clean area. 

Back area has no deck 
drain inside or out. 
Waste oil to drums. Fuel 
spills, overflow to 
surface water. 

Lube oil, transmission oil, 
cleaners, are stored 
outside. Containment 
around tank cart. 

Outside uncovered area. 2 
deck drains have valves 
for discharge to drainage 
ditch or oil/water 
separator. Rainwater 
overflow to drainage ditch. 

Cleaning compound MIL-C 
43616C. Fresh water hose 
and scrub operation. 

Also have a water spray 
system to remove salt. 
Overflow to drainage ditch. 

Hazards storage is an 
outside shed. No floor 
drains except slop sink. 

Paint stripping in a 
containment area. Use 
MIL-R-81294-C. Has drain 
and oil/water separator. 

Excess rainwater overflow 
to ditch. Effluent goes 
to sanitary sewer. 



6/13/88 

6/13/88 

6/13/88 

6/13/88 

6/13/88 

6/13/88 

6/13/88 

6/13/88 

6/13/88 

1930 

378 
2245 

1728 

1967 

1819 

825 

1870 

860 

1980 

Spray Booth 
Sandblast Area 

Weapons 

RANGE TECHNICAL SUPPORT 

Facilities Maintenance 
for Generators Targety 
Air-Conditioning 

Vehicle Maintenance 

Electronic Repair Shop 

Office, Precision 
Measurements Eqpt. Lab 

Logistics Support 
Shipping and Receiving 

Aerial Target Servicing 

Supply Building 

No floor drains 

Could not enter. Contact 
Master Chief Clerk Ext. 4288 

Battery charging room 
with no floor drains. Slop 
sink. Machine shop. No 
floor drains. 

No floor drains. Waste 
oil is contained outside. 

Clean. No floor drains. 

Clean. Batteries generators 
for UPS are stored outside 
under shed roof. 

No floor drains. 

No fueling, Apron drain. 
Deck drains flow to 
drainage ditches. Defueling 
and cleaning take place 
outside on apron over a 
grated curbed area. 
Apparently, fuel is stored 
1n underground tank. 
Underflow from tank goes 
to sanitary sewer according 
to construction drawing. 

Engine runs pits. Drain 
connected to apron drain. 

Battery charging facility. 
No floor drain. 

Outside fuel, oil solvent 
drain storage in curbed 
pad valved, drain from 
sump discharges to ditch. 

Dry materials warehouse. 
No floor drains. 

Battery storage room and 
electrolyte addition. 
Lead/acid. Floor drain. 

Generator in shed outside. 
No floor drain. 



6/13/88 376 

6/13/88 248 

6/13/88 200 

6/14/88 3046 

6/14/88 3047 

6/14/88 3090 

6/15/88 3152 

Development and 
Engineering 

Old Hangar 

Hangar 

Galley 

Laundry 

CAMP MOSCRIP 
(SEABEES) 

Clubhouse-Snack Bar 

SEABEE CAMP 

Pest Control 

Dry bulk materials. 
Warehouse in rear. 
Offices in front. 

Jet aircraft engine 
storage. Floor drains, 
but no evidence of fuels. 

Aircraft inspection and 
supply. No apparent 
fueling. No floor drains. 

Contact Master Chief 
Gastineau Comcblant 
Detach X4207. 

2350 served daily, 400 
total in camp. Deck 
drains 1n kitchen, floor 
and counter grease. 
Mainly, grease from pots 
and pans thrown in dumpster. 
A grease pit is under 
construction. 

Two large boilers, oldest 
one decommissioned. It 
leaked fuel oil regularly 
into deck drains. Deck 
drains currently has oil 
sheen. New boiler has no 
leaks, blow-down into 
outside sump. Possibly, 
drains into sanitary 
sewer. Laundry room has 
16 washers/16 dryers with 
deck drains. 

Small mess, pool tables. 

Master Chief Gastinaeu 

Mathalian, diazinon, etc. 
Inside sink used to hold 
and wash hand-held sprayers. 
Outside deck area has 
perimeter trench drain 
discharging to sanitary 
sewer. 



6/15/88 

6/15/88 

6/15/88 

6/15/88 

6/15/88 

6/15/88 

3105 

3158 

4051 

3151 

3166 

31 

Vehicle Servicing 

Battery Shop 

Live Storage Road Test 

Paint Storage 

Shop Building 

Soils Lab 

Public Works 

Lubricant rack is contained. 
No apparent drain. No 
floor drains in building. 
Tire shop. Second lube 
rack has not containment, 
no drain. Oil change rack 
outside, no drain. Waste 
lube oil is drumned and 
contained. Also, appears 
to have a buried oil tank. 
Machine shop and storage 
for portable machine shop; 
cuttings are drumned. No 
floor drains and disposed 
of in dumpster. Welding 
shop. 

Vehicle paint shop in 
covered shed. No floor 
drains. 

Vehicle wash rack. Steam 
genny, no apparent cleaners, 
Drains to grit trap. 

Vehicle fuel is 1 ands. No 
drain or manhole nearby. 
Diesel fuel tank is above 
grade and has a drain to 
sump; no apparent outlet. 

Lead/acid battery service, 
charge and electrolyte 
addition. Charge area has 
depressed floor with drain. 

Service building in a 
large graveled, bivouac 
area for vehicles ready 
for operation. Lube rack, 
no container, no fueling. 

Wood shop. Paint shop, no 
floor drains. 

Did not inspect. Environ
mental advised that 
building has a bitum lab 
using solvents. 

Second level, empty 
salvage drum storage. No 
floor drains. 



6/15/88 

6/15/88 

6/15/88 

6/15/88 

6/15/88 

1784 

31 

1207 

1982 

466 

192 

Lube Building 

Vehicle Wash 

Shipping and Receiving 

Fuel Pumping Facility 

Fuel Pumping Facility 

Petroleum Testing Lab 

Ground level, dry material 
and parts storage. 
Welding and machine shop 
no drains. Battery room 
for charging and electro
lyte, with floor drain. 

Vehicle lube area with 
floor drains. 

Tire service area, no 
drains. 

Outside. Hydraulic 
tractor fluid drums stored 
without containment or 
drain. Large lead/acid 
battery stored. Paint 
area no floor drains. Paint 
storage cage, no drains. 
Oil change area, no drains. 

Oil change ramp. Parts 
wash, vehicle lube. No 
drains, no apparent spills. 

Floor drains. Isopropyl 
alcohol used for clean-up. 

Warehouse. No floor drains. 

Jet fuel valve pit with 
floor drain. Truck fill 
area in container, except 
pipe passes to fuel truck 
stand, also contained and 
with drain. Large engine
driven emergency generator. 

Fuel pumps and valves in a 
contained area, with drain. 

Sinks in lab are used for 
container and apparatus 
wash. No fuel specimens 
are dumped into sink; they 
are dumped into tank carts 
outside. Mr. Wingquist. 



6/15/88 

6/15/88 

6/15/88 

6/16/88 

6/16/88 

6/16/88 

6/16/88 

1790 

1790 

1810 

31 

1995/ 
1996 

378 

Hospital 

Hospital 

Supply Warehouse at 
Hospital 

Public Works 

Quarantine Area 

Fuel Storage 

Weapons Research 

Lab waste chemicals, acid 
solutions, alkalies, 
alcohols, xylene, mercury 
is stored in containers 
and picked up by NAVSTA 
Contractor. One sink is 
designated for disposal, 
used for 1-125 radio 
isotope disposal. 

X-ray wash out developer 
and fixer outside. Silver 
is recovered. Medical 
Supply (Lt. J. G. Boat
schamp) picks up recovered 
silver and spent X-ray film 
Go to DRMO in boxes of 
film and silver slush in 
garbage bags. 

Could not speak with Chief 
Dockum. 

Grit trap on Building 31 
vehicle wash. Point of 
discharge is unknown. No 
apparent oil/grease. 

Oil/water separator at 
vehicle wash rack. No 
apparent oil/grease. 
Point of discharge unknown. 

Fuel tank containment 
embankments have drains. 
Environmental advised that 
the discharge can be 
directed to storm on 
sanitary sewer. 

Chief Hayslip. Mark 30 
shop has battery shop. 
Otto fuel and paint 
storage. Battery charging 
area for silver/zinc 
batteries is in electronics 
lab with emergency shower 
floor drain. Paints, floor 
polish, lubricants, 
transmission fluids are 
stored in an outside metal 
building with no floor 
drain. Salvage batteries 
are stored outside on the 
ground. 



6/16/88 380 

6/16/88 825 

6/16/88 825 

6/16/88 1686 

6/16/88 515 

6/16/88 1914 

6/16/88 1211 

6/16/88 201 

Missile Test 

Fire and Safety 

Firefighting Exercise 

Laundry/Dry Cleaning 

Auto Service Care Center 

Car Wash (Abandoned) 

Golf Course Maintenance 

Auto Hobby Shop 

All dry activities. Very 
minor battery charging 
using KOH electrolyte. 

Liquid fire extinguishing 
foam storage. No floor 
drain. 

Contained area with 
ballast and aircraft 
shell. Ponded with fuel. 
Numerous fuels used. Has: 

1. Hoiding tank to maintain 
liquid level in contain
ment. 

2. 4 X 12 X 8 surge tank. 

3. Oil/water separator. 

4. Sump pump to sewer. 

Mrs. Sanchez (Ext. 5270) 
Perchlorethylene dry 
cleaning operation has 
solvent recovery. Floor 
drains in area but no 
direct connection. 

Lift area; no floor 
drains. Battery and parts 
store. No floor drain in 
pit. Old batteries are 
stored outside contained 
area with valved drain to 
grade. 2-500 gallon 
buried tanks for crankcase 
oil Contract removals. 

Grit trap drains to sewer. 
Free oil on water in trap. 

Herbicide application is 
by Contract. 

Inside service area has 
floor drains. Outside 
containment area for used 
crankcase oil is not 
used. Drums of oil and 
obvious spills;. No 
drains to sanitary sewer. 
Shop is responsible for 
disposal of drums off 
station. 



6/16/88 2086 Flarrmable Storage Holding tank does not 
appear to have an overflow. 
Tank is 31 deep and 10 1 

long. 

DIVING SERVICE 

6/16/88 787 Diving Locker Could not obtain access 
Lt. Goodman, Ext. 4721. 

6/16/88 792 Vehicle Maintenance Could not obtain access 
Lt. Goodman, Ext. 4721. 

6/16/88 29 Boat Shop Could.not obtain access 
Lt. Goodman, Ext. 4721. 
Includes battery shop. 

6/16/88 2248 Base Diving Locker 

6/16/88 30 Explosive Ordinance Office and Storage 



PHOTO LOG 

DATE TIME FRAME SUBJECT 

6-10-88 10:50 1 Outside drain Building 2034 
Pesticide Storage 

6-10-88 11:49 2 Building 1788 Freon Storage 

6-10-88 11:49 3 Building 1788 Meters, Compressors 

6-10-88 11:52 4 Building 1788 Wash-Down Area 

6-10-88 13:02 5 Manhole downstream of Berthing 
Pier - sample Point #3 

6-10-88 13:25 6 Berthing Pier - Ship Sewage & 
Bilge Discharge (Typical} 

6-10-88 13:50 7 Building 2086, paints, solvents 
etc. Storage with floor drain 

VOID 8 VOID 

6-10-88 14:06 9,10 Building 2036 oil/water seperator 

6-10-88 14:14 11 Building 2036 Battery Storage-
Outboard Motor Repair Flow Drain 

6-10-88 14:21 12 Building 443, washdown of 
defueling vehicles into oil 
water separator 

6-10-88 14:23 13,14 Building 443 - oil/water 
seperator 

6-13-88 8:32 15 Grease trap at 826A and 826B 

6-13-88 8:46 16 Floor Drain Building 379 

6-13-88 9:34 17 Oil/water separator at 369 
(Aircraft wash-rack} 

6-13-88 9:44 18 Waste fuel pits adjacent to 1625 

6-13-88 9:51 19 Oil/water separator Building 1673 
connected to sewer 

6-13-88 9:52 20 Containment area Building 1673 

6-13-88 11: 16 21 Defueling plt Building 860 

6-13-88 11:30 22 Battery Room Building 860 

6-13-88 11:35 23 Fuel/oil/solvent storage pit 
with drain into outside ditch. 



6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

DATE 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

6-15-88 

9:17 

9:17 

9:25 

9:31 

9:31 

9:31 

9:41 

9:44 

9:48 

9:55 

10:03 

10:14 

10:46 

10:49 

TIME 

11:02 

11 :31 

11 :31 

11:38 

12:58 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

ROLL #2 

FRAME 

1 

2 

3 

4 

5 

Inside pest control facility 
Building 3152 

Outside containment area 

Lube Rack Building 3105 

Lube rack - Uncontained 

Oil rack 

Underground tank? 

Outside battery storage 
Building 3158 

Inside floor drain battery 
Building 3158 

Vehicle wash rack with apparent 
sediment separator. Steam 
gennies used - Building 3105 

Outside fuel storage - no 
connection to San Sew 

Sump behind diesel fuel tank -
destination unknown 

Sump behind Building 3047 
Boiler blow-down 

Battery room with floor drain 
Building 31 

Drain - oil change area 

SUBJECT 

Building 31 - Outside storage -
hydraulic fluid, lube oil, 
battery 

Fuel facility #1982 drain from 
diesel and jet fuel valve pit 

Truck loading pit for fuel 

Fuel facility 466 with deck 
drains 

X-ray, silver recovery room at 
hospital with floor drain 



6-15-88 14:17 6,7 West trickling filter industrial 
STP 

6-15-88 14:34 8 Caustic feed, industrial STP 

6-15-88 14:47 9 Sewage lagoon/industrial STP; 
oil boom 

6-15-88 15:50 10 Capehart STP unit #2 caustic feed 

6-15-88 15:59 11 Bundy trickling filter 

6-15-88 16: 11 12 Effluent parschall flume at Bundy 

6-16-88 8:32 13 Grit trap at car wash Building 
31 

6-16-88 8:44 14,15 Quarantine wash rack grit 
separator 

6-16-88 9:02 16 Fuel tank 1995 containment area 
drain 

6-16-88 9:05 17 Valve stands for fuel tanks 1995 

6-16-88 10:09 18,19 Oil/water separator at Crash 
Crew Site Building ? 

6-16-88 11:02 20,21 Dry cleaning facilities with 
floor drain Building 1686 

6-16-88 12:19 22 Outside oil recovery 
Auto Hobby Shop Building 201 

6-16-88 12:29 23 Storage sump being Building 2086 

6-16-88 14:43 24-31 Industrial area WPT from top of 
digester 





APPENDIX 4 

Daily Log, 18 July 1988 to 11 August 1988 





DAILY LOG 
STUDY FOR ELIMINATION OF NPDES 

VIOLATIONS - U. S. NAVAL STATION 
ROOSEVELT ROADS, CEIBA, PUERTO RICO 

A & E COMMISSION NO. 1735A 

July 18, 1988 

Received call from Bill Sarriera at Public Works BLD 31 at 8:20 a.m.: 

1. Mr. Sarriera indicated he would be at Building 31 in the next 1 - 1/2 
hours. 

2. Jerry Sarriera could be with him. 

3. He wished to go to the Industrial WTP and look over the sampling sites and 
begin the sampling effort. 

4. He needed to speak with Mr. Bob Canova. 

5. I called HSMM - VA. Beach and had Cindy try to reach Canova. 

Met with Bill Sarriera, Jerry Sarriera, and Jesus Garcia at 12:45. 

Sunny, 85° F 
Isolated showers 

1. Walked over the 3 WTP's and marked the sampling sites. 

2. Jerry Sarriera wanted to know if the Phase IV effort could be completed 
faster - will contact Roanoke for decision. 

3. Algae at Industrial Plant removed by water hose and percolation. The #1 
filter is still ponding. 

4. Contacted Bob Canova concerning Item 2. He will summarize the telephone 
conference and telex to Jerry Sarriera. 

5. Pump #1 of the 2 chlorination pumps is burned up. The plant is operating 
with the one good pump. 

Sunny, 85oF 
Isolated Showers 

July 19, 1988 

Revised sample schedule (N+l) RCRA remains as is, EPA/EQB scan remains as is, 
confirmed with John Bradshaw by telephone. 



PHASE I 
INDUSTRIAL PLANT SET UP: 

1. Jesus Garcia takes grab sample with an electric interval sampler while 
chaining in compo~ite sampler. This (grab) sample is collected in a 1 
gallon plastic jug which sets in a ice-water bath. Left overnight. 

*NOTE: Prior to July 18, 1988, a hazardous fluids only storage tank (mobile) has 
been sitting within 10 feet of the Site 1 manhole. A 4-5 11 corrugated black 
plastic pipe is unconnected yet leading into manhole. Manhole cover was open 
prior to sampling. The tank appears full of cooking grease. Confirmed by plant 
operator as cooking grease which originated form the Seabee Camp. 

The composite sampler is roped and chained, secured only by light gauge wire. 

Mr. Ortiz indicated that he was instructed to dispose of the seabee gallery 
grease in two methods: 

a. Hot water and an unidentified enzyme is added - liquid matrix pumped 
directly 1nto influent manhole. 

b. Dumped into pit immediately adjacent to primary settling tank for 
pumping into digester. 

All 5 Isco composite samplers in place and working. 

Capehart sludge brought in to #3 bed at approx. 11:00 a.m. 

Sunny, asoF 
No rain 

July 20, 1988 

Felix Mestey stated that EQ Lab requested changes to their station pass: 

(1) to include Saturdays and Sundays. 
(2) to increase to September 30, 1988. 

I delivered the letter to the pass gate at approximately 9:00 a.m. 

Site 1 

Appears that the existing composite samplers is/are replaced by samplers brought 
from the lab. Confirmed. 

Grab samples taken by technician directly from stream by glass bottles. The 
technician wears a mask/respirator. 

Site 5 

(1) technician disassembles composite samples and combines the 24 1-liter 
plastic bottles into a larger 3-5 gallon plastic bottle for composite. Samples 
remain off ice for approx. 30 - 45 minutes in direct sunlight. 



Composite parameter samples are dispensed from the composite sample into 9 brown 
glass 1 - liter jars. 

Site 3 
' The second technician obtains these samples while the first technician works at 

station 5. 

Site 2 

Completed next with similar procedure. 

Site 4 

Completed next with same procedure. 

Industrial sludge dumped July 19, 1988 into NE BASIN (#1). 

No problems with any sites. 

YSI model 51B oxygen meter used at site 5 (approx. 5.0 mg/l) 

Fisher Accumet model 640 mini PH meter used also. 

Sample delivery slips completed for each station, signed by E.Q. Labs technician 
and by myself for HSMM. A copy of each was provided to HSMM. 

Visited the marina to look over operations. Was asked to return July 25, 1988 
to speak with marina manager. 

Wood hobby shop - no apparent floor drains. Wood working equipment only. Did 
not enter. Painting appears to be done outside. 

Coast Guard Station - Engine repair, General Maintenance, etc. Has deck drain to 
self contained tank. Contracted out. Ship sewerage dumped to Industrial WTP. 
No bilge put into sanitary sewer. 

Several months ago a fuel line ruptured releasing "jet fuel" into the bay. It is 
believed responsible for a large die-off of mangroves between the Coast Guard 
Station and the Navy Marina. 

Sunny, 85°F 
No Rain 

July 21, 1988 

Between July 20, 1988 (approx. 11:30 p.m.) and July 21, 1988 a large quantity of 
petroleum-based industrial waste entered the Industrial WTP. Evidence of a 
large slick in the lagoon. The manhole for site 1 was surcharged due to blockage 
(partial). Cleared at approx. 9:30 a.m. 

E.Q. Lab will sample as normal. 

Oil sheen in primary clarifier. 



Oil smell in trickling filter. No evidence of oil in secondary clarifier. No 
evidence of 011 in chlorine contact basin. 

Site 1 

The probe at site 1 was completely snarled with fibrous material, however, the 
composite sampler did collect a sample. It should be noted that the sampler may 
have progressively collected less sample due to partial clogging. 

Composite sample is black in color. The grates between the influent manhole and 
the lift station wet-well (sump) were partially blocked (approx. 50%) within 15 
minutes of cleaning. 

Site 2 

Evidence that the lagoon had captured most of the floating sheen. Sample 
relatively clear. Sample collected with no problem. 

*NOTE: The grab samples from the primary and secondary clarifier for July 19 -
21, 1988 are taken from effluent spilling from the left (looking upstream) basin. 

Contact Bob Canova. 

Site 4 

No evidence of oil. May slowly accumulate during the next 48-72 hours. Sample 
collected as normal. 

Site 5 

Effluent clear. No evidence of oil. Sample collected as normal. 

Appears that the effluent volume is less today. 

Environmental personnel has no idea of source of 011. 

011 spill recovery team has no information. They suggest the airfield area. 

A drone was fired July 20, 1988. It 1s possible that a defueling operation 
occurred. 

Observation of the defueling pit at building 860 does not suggest a possible site 
of origin. No evidence of fresh oil/fuel. 

Observed manhole immediately downstream of lift station 39, extra strong petroleum 
odor! Most likely is drawing from source of oil/fuel. ~~ 

Wilfredo Rivera indicated that lift #39 draws from the airfield. Mr. Negron 
indicated that the Marines Phantom Fighters currently undergoing maneuvers on 
Station use JP-4 jet fuel and suspected that operation as a potential source. 

*NOTE: The composite samplers were not replaced from the lab as they were on 
July 20, 1988. 



Sunny, 85°F 
No Rain 

Site 1 

July 22, 1988 

The sample appears clear. Collected as normal with no apparent problems. 

The lagoon'appears to have approximately the same volume of surface sheen/sludge 
that was noted on July 21, 1988. 

The primary clarifier appears to have more oil/fuel residue today. 

Talked with Ms. Valls, the chemist for Burns and Roe. We discussed the general 
problem of periodic oil/fuel introduction to the plant. She was informed by 
Wilfredo Rivera that the fecal coliforms for the Industrial Plant (July 21, 1988) 
were high. We agreed that the oil/fuel problem is probably responsible. 

Site 3 

I informed the E.Q. Lab technician to collect 50% of the grab samples from the 
primary clarifier from one basin and 50% from the adjacent basin for assurance 
of composite sampling. He should do the same for the secondary clarifier. 

Site 3 was collected accordingly with no apparent problems. 

Site 4 

Collected as normal. No problem. 

Site 5 

The battery in the composite sampler was dead at this site. The July 21, 1988 
composite was 95% complete, therefore, this sample is probably OK for analysis. 
Will contact Bob Canova. Confirmed OK by Canova. The E.Q. Lab technician called 
for a battery replacement. He had to drive to the lab and return for replacement. 
Need to ask Bob Canova if the sample at site 5 should be collected 24 hours form 
the time the battery was replaced or if they can sample at normal time (this 
would result in a 21 hour composite). 21 hour OK confirmed by Canova. 

The RCRA sludge analysis will be collected on July 23, 1988. 

Mr. Negron received a call from Residence Officer in Charge of Contracting 
(RIOCC) (Mr. Hernendez) who were connecting the Camp Moscrip sewage lines to the 
main line leading to the Industrial WTP. Sometime before 9:00 a.m. the sewage 
line draining the Cabras Island area changed from a normal wastewater to an 
"oil-sewage" combination. Cabras Island is a facility for drone firing. Will 
investigate. 

E.Q. Lab returned at approx. 1:30 p.m. with new battery. The composite sampler 
will be checked tomorrow at its regular time. 



Negron gave me the AFWTF hazardous materials officer: 

Nestor Paradis 
x - 5314 
x - 5315 

I will contact and attempt to get Mr. Paradis to help me investigate Cabras 
Island as the cause of the oil/fuel slug that went to the Industrial WTP. 

Mr. Paradis indicated that Cabras Island is not sewered. He suggested a power 
plant that sits opposite the Seabee Camp (Moscrip). This information is incorrect. 
The building in reference is a hazardous materials storage area. 

Federal Express shipment from Centec arrived today at approx. 3:00 p.m. Did not 
get to speak to the driver. I will call 1-800-238-5355 to arrange for pick-ups 
to follow. 

Spoke with Mr. Ruiz in planning concerning the oil/fuel problem. He confirmed 
that the Cabras Island drone facility is not sewered. He suggested looking at 
facilities 167, 290, 291, and 178 as well as manholes in that area. 

Field investigation of the above sites found nothing. 

The Chlor1nator pump (#2) which mixes chlorine contact basin water with chlorine 
burned up. The plant will mix by hand until the pumps are repaired. 

*NOTE: The operator indicated that the intakes are too shallow. Also, he 
believes the basins leak. This seems possible because the pump intake is below 
the outfall pipe yet both motors have burnt up. Both pumps should have float 
cut-off switches. 

Sunny 900F 
No Rain 

Did not go to Roosevelt Roads. 

Did not go to Roosevelt Roads. 

July 23, 1988 

July 24, 1988 

July 25, 1988 

Spoke with Felix Mestey about getting access to the Bundy and Capehart plant on 
Saturdays and Sundays for E.Q. Lab. I should contact Maria Enid at ext. 5529. 

E.Q. Lab sampled with no problems on July 23 & 24, 1988. 

The RCRA was taken on July 23, 1988. 

The lagoon is approximately 15% covered with the oil/fuel sheen. The primary 
clarifier (#2 Basin) is completely sheened over with a surface scum. The #1 
basin has approximately 10-15 % coverage. The surface skimmer for both basins 



quit working sometime over the weekend. The entire plant has a strong sewage 
smell, which was not evident from July 18 - July 23, 1988. 

I will split sample on July 26, 1988. 
' All 5 sites completed with no problems. 

Observations of the #1 trickling filter: 

1. Upon dosing there is a 1.5 - 2 minute delay before the arms begin to 
swing. There are numerous leaks at the center column and on the arms. 
The bearings also may be bad. Also there may be clogged lines between 
the dosing tank and the trickling filter outlets. 

Spoke with Maria Enid Valls concerning Saturday and Sunday entry to Bundy Capehart. 
She recommended speaking to Mr. Marcus at the water filtration plant. 

Spoke with Mr. Marcus at the water filtration plant. He will meet them each 
morning at the plant at approximately 9:00 a.m., follow them to the WTP and 
unlock the gate. 

Spoke with Felix today about the oil/fuel problem. He did not know about it. He 
mentioned a fuel leak that occurred two weeks prior. An abandoned sewer line may 
be receiving fuel from the soils. He and I will inspect the lagoon after lunch. 

Contacted Bob Canova concerning my meeting with Mr. Marcus and my intentions to 
split sample on July 26, 1988. He asked that I check on the scheduling of 
certain activities, i.e. pesticide washing, fire fighting exercises, etc. 

Wilfredo Rivera informed me that the Bundy chlorinator mixing pumps are burnt up 
as well. They appear to have malfunctioned in the same manner as those at the 
Industrial WTP. 

Sunny, 90°F 
No Rain 

July 26, 1988 

Reminded E.Q. Lab of meeting Mr. Marcus on Saturdays and Sundays. 

Met with Felix Mestey and the oil recovery team at 8:30 a.m. at the Industrial 
WTP lagoon. The decision was made to contract a suction truck to remove the 
floating petroleum sheen. The water will be decanted off and put back into the 
plant. 

*Felix Mestey and Wilfredo Rivera indicated that flow to the Industrial WTP is 
extremely low (approx. 25,000 gpd). They indicated that flow has been modified 
since Friday (July 22, 1988) because of construction activities. Today and 
Friday .influent flow was noticeably slow at Site 1. Mr. Mestey will check plant 
records to trace flow back to normal operation. I will advise Bob Canova of this 
anomaly. If flow was interrupted for any major length of time the data will be 
non-representative of normal operations. 



Site 1 

The composite sampler sampled only 25% of its normal volume. Samples were 
collected and split for state-side analysis. 

Site 2 

The composite sampler sampled its normal capacity, however, there was no flow 
from the lagoon. This sample was split for state-side analysis. 

Site 3 

Site collected as normal with no problem. 

Spoke at length with a Mr. J. Montalvo and a Mr. B. Vazque, both Government 
Quality Assurance Engineers (QAE). They were both knowledgeable about potential 
oil mishandling operations in the airfield area. The following list of facilities 
should be examined closely in phase IV. The facilities with an *are definite 
problems. 

*826 
*379 
*1625 
1673 
1930 
200 
860 
*1967 
426 
791 (contaminated soil) 

The Industrial WTP lowest flow was approx. 300,000 gpd for July 22, 1988. Will 
contact Felix Mestey. Mr. Mestey indicated that no additional sampling is 
necessary. 

Site 4 

Collected as normal. Split sample collected. 

Site 5 

Collected as normal. An unidentified larvae in the contact basin. Operator 
added dry chlorine 10 minutes before sampling began. 



BUNDY WTP SAMPLES - PHASE II 

Site 1 

ISCO composite sampler~ used at Industrial WTP were reused at Bundy WTP. The 
sampler is allowed to run approximately 1 minute pulling sample from site 1 and 
releasing back in plant. No solvents/acids used to purge sampler or bottles of 
Industrial Plant contaminants. 

Sites 2-4 set up in the same manner. 

Chlorinator system inoperable due to impeller malfunction. Bundy is currently 
chlorinating by hand and monitoring every two hours. Fish are living in the 
secondary clarifier and in the chlorine contact basin. 

Evidence of return of flow to normal at 12:38 at Industrial Plant. 

Bill Sarriera called concerning the sunmary of conference between myself and Bob 
Canova; subject: Site 5 (industrial) 21-hour composite sample. I explained to 
Mr. Sarriera that his sampler had failed (battery) and the delay retrieving a new 
battery resulted in a 21 hour vs 24 hour composite. 

Bob Canova asked that I check the Bundy and Capehart flows by meter stick against 
the in-plant flow meter. 

Narrowest width of plume: 2" 

The Centec Lab Phase II split sample cooler did not arrive today as originally 
proposed in the contract. The Bundy EPA/EQB scan will be run on Thursday (7/28/88) 
as opposed to Wednesday (7/27/88). 

Sunny 
85-90°F 
Isolated showers 

JULY 27, 1988 

Several thousand small fish are living in the secondary clarifier. Water clarity 
allows easy viewing of the bottom of the tank. Fish are also found in the dosing 
tank, corrmunitor, primary clarifier and the chlorine contact basin. Appear to be 
Poecilid fishes (live-bearer family). 

Site 1 

Collected as normal today. All future sampling days the sample reservoir bottle 
will be rinsed with potable water following removal of 24 hour composite. 
Evidence of a moderate influent flow. 

Site 2 

Collected as normal. Reminded the plant operator to release some sludge from the 
digester for RCRA analysis. 

*The operator indicated that he periodically washes the primary clarifier spill 
basin with hypochlorite. 



The digester is emptied only two times a year. 

Site 3 

Collected as normal. 

Site 4 

Collected as normal. 

The flow measurements for this plant are measured by a sonic 1nstrument. The 
daily total flow is taken from a digital reading directly off the meter (cumulative 
plant effluent - previous day reading). The paper charts are still not calibrated 
at this plant. 

Spoke with Felix Mestey, Edgar Ramos and Wilfredo Rivera of Engineering/Environ
mental Management (EEM), J. Maltalvo of Government QAE, and personnel with the 
Technical Management Division (TMD) concerning the problems associated with the 
graphic depiction of flow with the three plants. Everyone agreed a problem 
existed and that action should be taken to calibrate the meters. 

A problem exists in the basement of the Bundy digester. The sludge pump leaks 
oil into a sump which pumps directly into the digester. 

The phase II Federal Express containers arrived today. I will split sample on 
7/28/88 at Bundy. 

Overcast 
Isolated showers 

July 28, 1988 

Bill Sarriera called at 0825 and asked if Mr. Marcus could meet the EQ Lab 
technician at the gate of each respective WTP. I indicated that I would ask Mr. 
Marcus. Confirmed: Mr. Marcus will meet the EQ Lab technician at 0900 at the 
Bundy plant on 7/30 and 7/31. 

Discovered a missing container in the Phase II center sampling container. Called 
Centec at approximately 0900 and spoke with Dave Tompkins. I told Mr. Tompkins 
that the metals container was missing and he agreed that it had been overlooked 
by Centec. He indicated that he could sample for metals from the two 1-gallon 
containers from which pesticides will be analyzed. 

Site 1 

Collected as normal and split sample for stateside analysis. 



Site 2 

Collected and split with no problems. 

Site 3 

Collected and split with no problems. 

Site 4 

The 24 hour composite sample remaining after EQ Lab obtained their quantity was 
enough to fill only 1 of the 2 Centec Composite containers. The second container 
is a grab sample. One of the 4 Centec volatile organics (VOA's) containers was 
not filled due to loss of a seal into the sewer line. 

Handed over Phase II Centec container to Federal Express Driver. 

Checked the flow at the parschall flume. 

Pulse 8-3/4" 
Low 3/4" 

Spoke to the Burns and Roe chemist. She believed that in the past some damage to 
the digester tank may have occurred during operational activities. Roof inspection 
by myself revealed sewage sludge around the outside top edge of the tank between 
it and the wall. 

Sites 1-4 sampled with no problem. 

Max flow 10-3/4" 
Low flow 1-1/4" 

July 29, 1988 

Industrial flow meter graphics appear to be working ok. However, approximately 
5-10% of the readings are off scale (>100%) 

INDUSTRIAL WTP FLOWS 
(X GPO) 

7/17 465,600 
7/18 569,600 
7/19 571,200 
7/20 535,700 
7/21 566,200 
7/22 619,300 
7/23 506,300 
7/24 594,100 
7/25 312,600 
7/26 745,900 

Capehart has two flow meters. 

Plant - the meter appears to be working ok. Going off scale (>100%) approximately 
5-10% of the time. 



July 30, 1988 

Did not go to Roosevelt Roads. 

No problems with sampling. EQ Lab took sludge for RCRA analysis. 

Did not go to Roosevelt Roads. 

No problems with sampling. 

Sunny 
90°F 
No ra 1 n 

Minimum flow @ 9:00 a.m. = 1/2" 
Maximum flow@ 9:10 a.m. = 811 

July 31, 1988 

August 1, 1988 

The operator indicated that the power to the plant was off when he arrived at 
7:00 a.m. The corrmunitor and the sludge/surface skirrmers for the primary and 
secondary clarifiers were down for a undetermined time period. 

At approximately 9:30 a.m. the Navy had simulated hypochlorite/chlorine gas 
spill. Sampling was delayed. This will cause an afternoon set-up for Capehart 
for 8/2/88. This may create problems for EQ Lab. Will question EQ Lab technician 
and contact Bob Canova for HSMM's decision. Confirmed to begin sampling at 0900 
tomorrow. 

Check with Bob Canova. Felix Mestey indicated that he has not received his copy 
of the Surrmary of Conference of the EQB meeting. Bob Canova will send Felix a 
copy of all meetings and the contract between HSMM and EQ Labs. 

Visited facility 2034 (pesticide control) and inquired about their frequency of 
outside tank was-downs. Operator's name is a Mr. Montes (ext. 4114). 

He indicated that the wash-downs are provided on a as-needed basis. He will 
schedule a wash-down for HSMM following contact from HSMM. The operation will 
likely occur between 2:30 - 3:00 p.m. 

Spoke with a Mr. Rodriguez with the airfield crash crew (Extensions 5204, 4187) 
he indicated that the last fire in the pit occurred over a year ago. They do not 
run this drill often. He said if HSMM would call they could create an operation 
easily (i.e. run water into the fire pit). 

Supernatant from the Bundy digester was slowly released in-plant today. 



Sunny 
90oF 
No rain 

Site 1 

August 2. 1988 

Collected as normal and picked up composite sampler for placement at Capehart 
WTP. 

Recirculation valve in Bundy Digester tank frozen and in-repair today. 

Chlorination system still out-operator hand chlorinates. 

Site 2 

Collected and removed from Capehart WTP. 

Sites 3 and 4 

Collected and removed to Capehart WTP. 

Bundy plant records indicate that the normal flow pattern changed at 2-p.m. 
(8/1/88) where flow averaged 100% +until lOp.m. and slowly abated to 65% flows 
before returning to the 8% - 100%+ pulse pattern at approximately 10:30 a.m. 
(8/2/88). 

At approximately 11:30 a.m. 

Low flow = 1/4" 
High flow = 7-1/2" 

CAPEHART WTP - PHASE III 

Stations 11 2A and 3 set up with no problems. 

Site 1 composite sampler was placed inside manhole. It will be chained outside 
the manhole for 8/3 - 8/9/88. 

EQ Lab took the mixed liquor grab from the old basin. 

DO for the two tanks (old plant): 1.0 mg/l for tank 2 
3.2 mg/l for tank 1 

The Centec Phase III cooler did not arrive. I contacted Bob Canova to ensure an 
August 3, 1988 delivery. Split sampling will be moved to 8/4/88. 

Bob indicated that I should call Sarriera and cancel the 8/2/88.mixed liquor 
composite sampler and specify an 8/3/88 sample from both tanks in the old plant. 

Contacted Bill Sarriera. EQ Lab will sample both basins of the old plant on 
8/3/88. 

Bob Canova asked if I could pull the daily WTP logs for all 3 plants for the last 
12 months. These should be copied and returned to Roanoke. 



Sunny 
90°F 
Isolated showers 

August 3, 1988 

Grab samples taken from tanks I and II from the old aeration basin (same numbering 
scheme as with Industrial WTP) 

Site 1 

ISCO moved inside chain fence (in-plant). No problem with sample. 

Sites 2A and 3 

Collected with no problems. 

Found daily WTP logs from 1 - 87 to May 88. Will have these copied for HSMM. 
Will also locate June and July 1988. 

Federal Express delivered the Centec Phase III sampling cooler today. Will split 
sample Capehart on 8/4/88 with delivery to Centec Monday 8/5/88 at 10:.30 a.m. 

The Phase III cooler did not have the sample container specified for the Industrial 
WTP algae sample. 

Breezy 
900F 
Scattered Clouds 

Sites 1, 2A and 3 

Sampled (split) with no problems. 

August 4, 1988 

Grabs taken for site 3 will be old plant effluent for 8/2 and 8/3/88. Grab 
samples at site 3 for 8/4 - 8/9/88 will be new plant and old plant effluent. The 
24-hour composite samples for site 3 represents a composite of old and new plant 
effluent for the entire sample week. 

Spoke with Mr. Edgardo Ramos with Environmental. He recently joined the staff 
and Mr. Mestey placed him in charge of 1735A. Mr. Mestey will still oversee the 
project, however, Mr. Ramos will serve as the point of contact for HSMM. Mr. 
Ramos questioned the EQ Lab sampling procedure. I indicated that they seemed 
competent in the field and arrived on-time each day for sampling. I did indicated, 
however, that I did not agree with the lack of *washing which we agreed was 
necessary between not only daily samples, but also mandatory between each WTP. 

*Washing - the process of stripping the sampler and collection bottle of all 
contaminants (i.e., oils, greases, solvents, organics, etc.). 

Spoke with Bob Canova - He indicated that Mr. Bradshaw wanted HSMM to visit the 
EQ Lab to insure samples were given priority. 



Sunny 
No Rain 
9o°F 

August 5, 1988 

Spoke with Bruce Aitkenhead at 0830. He was going to speak with Bob Canova 
concerning the need for washing of samplers between WTP 1 s. We agreed that one 
visit to EQ Lab followed by periodic phone calls might suffice in establishing 
HSMM 1 s presence and the need for quick results from EQ Lab. 

Spoke with Jerry Sarriera. He indicated that I could visit the lab at any time. 
I asked if any problems existed with our samples. He indicated that there were 
no problems. 

Felix Mestey indicated that two problems were identified with the automatic 
chlorination system with the Industrial and Bundy WTP 1 s. 

1. When one of the two pumps were not in operation the end result was a 
50% reduction in volume of the operating basin. 

2. The contractor who installed the system installed the intakes at an 
inadequate depth. The pumps will be replaced and intakes set up two 
feet from the bottom of each basin (originally they were 4 feet off 
bottom). 

The operator indicated that he was having problems with the new plant. The 
digester has no overflow. Because 1t was very full, one of his air lift pumps 
failed. They were working on 1t at 0900. The operator discharged sludge to one 
of his beds. Although two beds were empty when the air lift failed, the operator 
indicated that he needed the trucks hauling the sludge away to come more often. 
The digester had just had 2000 gallons removed two days earlier. 

The air lift pump was repaired at 1300. 

Told environmental secretary I would need the daily WTP logs from January 1987 
until present. There will be no problems. 

Spoke with personnel at the water treatment plant confirming that Mr. Marcus 
would open the Capehart gates at 0900 on 8/6/88 and 8/7/88. 

Sunny 
No Rain 
90°F 

August 6, 1988 

Did not go to Roosevelt Roads. EPA/EQB scan was run with no problems. 

Mostly Sunny 
Light Rain 
900F 

August 7, 1988 



Did not go to Roosevelt Roads. No problems with sampling. 

Sunny 
No Rain 
90°F 

August 8, 1988 

Originally had planned to go to EQ Lab this afternoon. Had to postpone until 
Tuesday. 

Sites 1, 2B and 3 collected with no problems. Will complete sampling (Phase III) 
tomorrow. 

Overcast 
Rain, heavy at times 
86°F 

August 9, 1988 

Finished Phase III sampling effort with no problems. Returned to EQ Lab with the 
technician. 

Sample analysis going smoothly according to Jerry Sarriera. 

HSMM was given raw data compiled to date. Jerry Sarriera reminded that the data 
was subject to rev1sion. HSMM can expect a series of typed results in the mail 
in one to two weeks. 

August 10, 1988 

Spoke at length with Wilfredo Rivera and Edgardo Ramos concerning the Industrial 
Plant. The following concerns were noted: 

1. Mr. Rivera believes that the volume of floating solids in the secondary 
clarifier are much too high. This problem has persisted for many 
years. Prior to the construction of the lagoon and the aerator, an 
attempt to control this problem included the installation of floating 
solids removers (manual). In general, turbidity has been a problem 
with NPDES compliance. He questioned if perhaps sludge removal 
management is improper at the Industrial WTP. 

2. Color has also been a problem with NPDES compliance. Mr. Rivera was 
concerned that color was not analyzed for in HSMM's Phase I - III 
effort. 

3. Mr. Rivera indicated that the Station potable water (raw) is adjusted 
for pH because it is characteristically low (6.9 - 7.2). It is raised 
to 8.2 - 8.4. The final product has an alkalinity (CO~; ca+) of 30 -
40 ppm. He believes that this is low and when mixed with sewage 
produces a fairly low influent pH. He questions if an unidentified 
problem (operation(s)) exists upstream resulting in low influent pH 
values. 

Visited the Industrial Plant to obtain algae sample from trickling filter. 
Filter #1 is in bad need of maintenance. The arms have almost completely ceased 



rotation. Only periodically do they move, completing a full revolution once 
every 5 - 8 minutes. At the time of visit, the dosing tank seemed to be operating 
properly for trickling filter #2, while filter #1 received continuous flow and 
was not receiving doses of wastewater. 

' The lagoon seems relatively free of the 7/21/88 petroleum slug. 

The skimner for the primary clarifier is repaired and operating. 

Took algae sample from filter #2 and sent overnight to HSMM, Virginia Beach. 

Spoke with Bill Sarriera and set up a visit to EQ Labs to pick up any additional 
raw data available. 

August 11, 1988 

Visited EQ Lab and picked up additional raw data. Jerry Sarriera indicated HSMM 
would receive some typed results by next week. 

Returned to the Station and finished copying supplemental data from environmental 's 
files and met with Felix Mestey before leaving for Virginia. 





APPENDIX 5 

Laboratory Test Reports, Environmental 
Quality Laboratories, Inc. 





CL1~NT: Hayes, Seay, Mattern & Mattern, Inc. 
ADD::ZSS: 1315 Franklin Road, SW Roanoke, VA. 24016 
w.o.t 516-01-01 
JATE: 
ATTN: 

August 15, 1988 
Mr. Robert F. Canova 

l·'ACILITY: Nav. Sta. Roosevelt Roads, Ceiba/Industrial WWTP 

LABORATORY TEST REPORT 
TABLE Ill 
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~~~il 
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EQ LAB 
SAMPLE I 

34564 

34565 

34566 

34567 

34568"' 

34603 

34604 

34605 

34606 

34607"' 

34646 

34647 

34648 

34649 

34650"' 

34704 

34705 

34706 
--·3470r 

34 70811 

DATE COLLECTED 

July 20, 1988 

July 21, 1988 

July 22, 1988 

July 23, 1988 

~~~ ·\ --<:"""ltr f, ~ 
Reported by: '-n!mael t:ta t!~ 

cs Tille: -LabD-retory ~~r 

SAMPLING 
POINT 

2 

3 

4 

5 

2 

3 

4 

5 

2 

3 

4 

5 

2 

3 

4 

5 

ALK BOD 
mg/L CaC0

3 
mg/L 

COD 
mg/L 

SS NH3-N NOJN N02N 0/GF DO pH SALINITY 

205 

185 

145 

124 

117 

258 

191 

138 

153 

142 

174 

186 

159 

133 

140 

195 

183 

167 

142 

155 

my/L mg/L mg/L mg/L mg/L mg/L Std. Units 0/00 

57.0 

40.5 

26.4 

14.4 

9.9 

1,080 

57.0 

20.4 

4.5 

239 

131 

89.9 

50.2 

41.4 

5,385 

303 

66.3 

35.3 

52 

54 

41 

10 

16 

3,040 

77 

43 

16 

12.2 35.3 13 

126 

96.0 

45.0 

21.0 

28.5 

51.0 

57.0 

31.5 

662 

374 

119 

53.0 

58.3 

87.7 

226 

68.8 

110 

89 

45 

25 

20 

38 

53 

34 

12.0 41.4 61 

18.6 47.3 17 

10.6 0.02 

7.6 0.03 

2.6 3.72 

<0.5 5.52 

<0.5 5.64 

0.01 

0.01 

0.29 

0.30 

0.25 

7.1 

5.0 

<5.0 

<5.0 

<5.0 

3.8 

2.0 

4.1 

4.8 

6.0 

17.7 

7.6 

2.3 

<0.05 

<0.01 0.03 

0.02 0.02 

3.23 0.34 

5.21 0.33 

82,243 0.8 

12. l 1.0 

<5.0 3.8 

5.7 4.8 

<0.5 5.51 0.28 7.1 

9.5 1.27 

8.5 1.30 

2.6 2.62 

<0.5 4.01 

<0,5 4.25 

3.9 0.07 

8.6 0.03 

1.9 1.66 

<0.01 5.5 

0.02 16.5 

0.41 6.9 

0.97 5.7 

0.58 4.8 

0.02 12.4 

0.02 9.3 

0.44 <5.0 

4.a· 

3.2· 

1.0 

4.2 

5.8 

7.2 

a.a 
7.2 

4.8 

0.8 3.38 0.29 <5.0 4.4 

<0.5 2.98 0.35 <5.0 3.1 

6.95 

7.29 

7.42 

7. 52 

7.35 

6.10 

7.27 

7.23 

7.34 

7.15 

7.05 

7.07 

7.13 

7.33 

8.45 

7 .13 

7.15 

7.25 

7.25 

7.16 

1.5 

1.0 

1.0 

1.0 

1.0 

1.0 

1. 2 

1.0 

1.0 

1.0 

0.2 

0.5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.5 

1.5 
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l'.t,H:N'r: Hayes, Seay, Mattern & Mattern, Inc. LABORATORY TEST REPORT 
c:::·---------ADDRESS: 1315 Franklin Road, SW Roanoke, VA. 24016 

~~~ ilffifu ·.·; .0. i 516-01-01 TABLElll cont. 
u1\TE: August 15, 1988 m uO 1\T'l'N: Mr. Robert F. Canova 
i"ACILITY Nav. Sta. Roosevelt Roads, Ceiba/ Industrial WWTP --- 1 [NVIAOHWf. ... UL ou.aon 

LAIORAIOAl(I, INC. ---------------------------------------------A N A L Y T I C A L T E S T R E S U L T 5--------------------------------------------------
EQ LAB DATE COLLECTED SAMPLING ALK BOD COD SS NH3-N N03N N02N O/GF DO pH SALINITY 
SAMPLE I POINT mg/L CaC0 3 mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Std. Units 0/00 

34713 July 24, 1988 l 213 102 188 69 6.2 <0.01 .0.01 5.0 0.8 6.95 1.0 
3~f 714 2 192 48.0 130 59 8.4 0.06 0.02 8.0 0.8 7. 28 1.0 

34715 3 138 25.5 83.2 30 <0.5 2.11 0.33 <5.0 2.8 7.25 1.0 

34716 4 160 14.9 18.7 12 <0.5 3.53 0.36 <5.0 4.6 7.42 1.0 

34 717* 5 133 13.l 18.7 11 l. 2 3.36 0.39 <5.0 4.0 7.18 1.0 

34718 July 25, 1988 l 215 132 252 128 15.2 0.01 0.01 9.8 0.8 6.86 1.0 
34719 2 183 45.0 141 56 10.6 0.02 0.01 11. 2 1.6 7.08 1.0 
34720 3 171 43.3 78.6 35 4.0 0.43 0.39 <5.0 1.8 7.26 1.9 
34721 4 138 12.l 15.0 10 1.4 3.65 0.46 <5.0 2.6 7.26 1.6 

34722* 5 137 19.3 38.4 14 1.5 3.93 0.49 <5.0 3.6 7.22 1.5 

34724 July 26, 1988 1 170 105 177 82 9.9 0.01 0.02 < 5.0 0.8 7.16 0.8 

34725 2 189 69.0 201 83 11. 4 0.03 0.04 38.7 1.8 7.24 2.0 

34726 3 161 31. 7 71.3 17 <0.5 2.13 0.37 <5.0 4.0 7.23 1.8 

34727 4 138 16.l 32.3 18 1.3 3.68 0.43 <5.0 4.2 7.35 1.8 

34728* ~ 5 149 17.3 41.4 16 <0.5 3.26 0.35 5.0 7.0 7.10 1.8 

~ 
cs 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RIC000910-1458, TELS. 725-5333, 725-3708 
Released by: 
Title: General Manager 



c .. u:N'r: Hayes, Seay, Mattern & Mattern, Inc. LABORATORY TEST REPORT 
l\DDRESS: 1315 Franklin Road, SW Roanoke, VA. 24016 
W .O. I 516-01-01 TABLE 112 
uATE: August 15, 1988 
i\'~·.;.•N: Mr. Robert F. Canova 

rACILITY:Nav. Sta. Roosevelt Roads, Ceiba/Industrial WWTP 
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---------------------------------------------A N A L y T I c A L T E s T R E s u L T s--------------------------------------------------
EQ LAB DATE COLLECTED SAMPLING BACF CL2R CNT .l\S Cr Cu Pb .Hg Ni . Ag . an 
SAMPLE I POINT MPN/lOOml mg/L mg/L µg/L µg/Lµg/L µg/L µg/L µg/L µg/L µg/L . 

34568 July 20, 1988 5 <20 0.4 0.089 2.2 2.9 10 11 0.8 20 <l 20 

34607 July 21, 1988 5 <20 0.6 

34650 July 22, 1988 5 2,400 0.7 

34708 July 23, 1988 5 ~24,000 0.1 

34717 July 24, 1988 5 ~24,000 0.3 

34722 July 25, 1988 5 9,200 0.7 

34728 July 26, 1988 5 llO 0.8 

ORGANIC CHLORIDES-TO FOLLOW 
NON-PESTICIDES: TO FOLLOW 

cs Reponed by: Ismael Martinez 
Title: Laboratory Manager ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RIC00091G-1458, TELS. 725-5333, 725-3708 

Released by: lfi.J.J.J.am Sarrieia 
Title: General Manager 
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LABORATORY TEST REPORT 

TABLE Ill 
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---------------------------------------------A N A L Y T I C A L T E S T R E S U L T 5--------------------------------------------------

EQ LAB 
SJ\MPLE I 

34766 

34767 

34768 

34769 

34789 

34790 

34791 

34792 

34812 

34813 

34814 

34815 

34823 

34824 

34825 

34826 

34827 

34828 

34829 

34830 

cs 

DATE COLLECTED 

July 27, 1988 

July 28, 1988 

July 29, 1988 

July JO, 1988 

July Jl, 1988 

SAMPLING 
POINT 

2 

J 

4 

2 

J 

4 

2 

3 

4 

2 

3 

4 

2 

3 

4 

ALK BOD 
mg/L CaCO J mg/L 

COD 
mg/L 

SS NHJ-~ N03N N02N 0/GF 
mg/L mg/L mg/L mg/L mg/L 

215 

182 

90.0 

82.0 

222 

20.3 

93.2 

99.9 

206 

213 

96.6 

82.0 

193 

176 

133 

105 

156 

167 

118 

107 

73.1 165 44 

25.6 38.4 9 

J.9 <5.0 <5 

11.J 

72.0 

33.0 

8.4 

<1.0 

63. 0 

39.0 

9.2 

7.4 

45.0 

37.5 

9.0 

6.0 

40.5 

12.6 

6.9 

6.2 

5.0 14 

213 

87. 7 

<5.0 

<5.0 

119 

119 

22.2 

11. 3 

98.4 

73.8 

18. 7 

7.5 

34 

15 

7 

6 

21 

15 

<5.0 

8 

17 

14 

<5 

<5 

123 16 

76.2 33 

7.5 20 

15.0 <5 

14.J 

5.2 

<0.5 

<0.5 

15.6 

12.9 

<0.5 

<0.5 

10.6 

13. 1 

<0.5 

<0.5 

7.5 

7.2 

<0.5 

<0.5 

5.7 

7.1 

<0.5 

<0.5 

<0.01 <0.01 27.4 

0.17 0.05 7.6 

12.2 0.01 4.2 

12.1 0.04 5.0 

<0.01 <0.01 56.2 

0.06 0.02 <5.0 

13.7 0.05 <5.0 

14.6 0.36 <5.0 

<0.01 

<0.01 

12.9 

12.5 

0.20 

0.20 

10.9 

10.7 

0.03 

0.01 

0.17 

0.16 

0.02 

0.02 

0.15 

0.13 

<5.0 

<5.0 

<5.0 

<5.0 

284 

<5.0 

<5.0 

<5.0 

0.14 0.05 5.1 

0.05 0.02 <5.0 

11.6 0.12 <5.0 

11.l 0.05 <5.0 

DO 
mg/L 

0.6 

1.2 

4.6 

4.8 

0.4 

0.8 

5.0 

4.2 

0.3 

1.6 

5.4 

5.6 

1. 2 

2.2 

0.5 

4.8 

2.6 

2.0 

5 

5 

pH 
Std. Units 

6.97 

6.85 

7.30 

8 .16 

7 .18 

6.79 

6.95 

7 .10 

6.65 

6.85 

6.91 

7.03 

7.15 

6.80 

7.30 

7.11 

6.87 

6.85 

7.27 

7.26 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458 SANTURCE, PUERTO RICO 00910.1458, TELS. 725-5333, 725-3708 

SALINITY 
0/00 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.28 

0.2 

0.2 

0.0 

Releesed by: General Manager 
Title: 



·~L (I::N'f: Hayes, Seay, Mattern & Mattern, Inc. 
.\DDRESS: 1315 Franklin Road, SW Roanoke, VA. 24016 
::.O.i 516-01-01 
·:i\':'E: August 15, 1988 

.• :~:.: Hr. Robert F. Canova 
:;;.:i.lity: Nav. Sta. Roosevelt Roads, Ceiba/Bundy WWIP 

LABORATORY TEST REPORT 

TABLE Ill 

C:=-1 

~==-·-· ....... ---~---· <i1 

mu~ lABOAAfQ~ils~~MA~ 1n 

------------------------------------~-------A N A L Y T I C A L T E S T R E S U L T S--------------------------------------------------
EQ LAB 
SAMPLE t 

34848 

34849 

34850 

34851 

34880 

34881 

34882 

34883 

DATE COLLECTED 

August 1, 1988 

August 2, 1988 

SAMPLING 
POINT 

2 

3 

4 

2 

3 

4 

~~/) 
Reported b'f:-rsmael Malrtinex cs / .. 

ALK BOD COD 
mg/L 

SS 
mg/L mg/L Caco

3 
mg/L 

224 

187 

93.5 

94.2 

102 

144 

94. 2 

98.7 

36.0 130 25 

28.5 66.3 12 

3.4 

1.6 

7.5 <5 

<5.0 <5 

42.0 83.2 41 

21.0 35.3 7 

3.2 

1.4 

7.5 <5 

<5.0 <5 

NH3-N N03N 
mg/L mg/L 

N02N 
mg/L 

O/GF 
mg/L 

11. 4 

9.9 

<0.5 

<0.5 

4.0 

7.2 

<0.5 

<0.5 

0.03 <0.01 <5.0 

<0.01 <0.01 <5.0 

10.7 0.03 <5.0 

10.5 0.1 <5.0 

0.06 0.08 8.4 

0.05 0.08 <5.0 

11.01 0.09 <5.0 

10.8 0.28 <5.0 

DO 
mg/L 

1.6 

2.2 

5.2 

5.4 

2.2 

1.8 

5.4 

5.0 

pH 
Std. Units 

7.10 

6.37 

7.32 

7.90 

6.92 

6.70 

7 .15 

7.30 

iillD: .. J:~~-a..t:ory M:inag.er ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RICO 00910-1458, TELS. 725-5333, 72!;-3708 

SALINITY 
0/00 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

Released by: W 
Title: 



::.II::N'l': Hayes, Seay, Mattern & Mattern, 
·.JDRESS: 1315 Franklin Road, SW Roanoke, 
:.o. i 516-01-01 
.\TE: August 15, 1988 
_ :n :· Mr. Robert F. Canova 

Inc. 
VA. 24016 LABORATORY TEST REPORT 

TABLE 112 

! ·-·--·., 
C:::===1 

'' REVISED DN Se ci:f11 ill1IbJ 
R E S U L T •':_:_'_~988 - = il () 0 S ----- <•vo•O•u --------- LAaouf6~~{s.ou.aun --------~:~------------

,cility: Nav. Sta. Roosevelt ·Roads, Ceiba/Bundy WWTP 
--------------------------------------------A N A L Y T I C A L T E S T 

EQ LAB DATE COLLECTED 
SAMPLE I 

34769 July 27, 1988 

34792 July 28, 1988 

34815 July 29, 1988 

34826 July 30, 1988 

34830 July 31, 1988 

34851 August 1, 1988 

34883 August 2,1 1988 

SAMPLING 
POINT 

4 

4 

4 

4 

4 

4 

4 

BACF CL2r 
MPN/lOOml mg/L 

16,000 0.3 

9,200 0.15 

2,400 1. 2 

5,400 0.2 

5,400 0.1 

24,000 0.3 

16,000 0.08 

CNT 
mg/L 

<0.02 

As Cr 
µg/L µg/L 

<2.0 <2.0 

Cu 
µg/L 

20 

Pb 
µg/L 

19 

Hg 
µg/L 

0.50 

Ni 
µg/L 

<20 

Ag 
µg/L 

<1.0 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RIC000910-1458, TELS. 725-5333, 72!>-3708 

Zn 
µg/L 

<5 

Released by: 
Title: 

,. 

----- - -



t. - -· - ""] 
CLtENT: Hayes, Seay, Mattern & Mattern, Inc. LABORATORY TEST REPORT ..,,....-_...., 
i\DDRESS: 1315 Franklin Road, SW Roanoke, VA. 24016 

:,~:=:;~ il~ ':/ .0. ft 516-01-01 
c)A'rE: August 23, 1988 TABLE Ill 
ATTN: Mr. Robert F. Canova 
FACILITY: WWTP Capehart m(NVOAONM(NfAL QUAlllT 

L.t.eo1u.101u1a.1NC. --------------------------------------------- R E S U L T S--------------------------------------------------A N A L Y T I C A L T E S T 

EQ LAB DATE COLLECTED SAMPLING ALK BOD COD SS NH3-N N03N N02N O/GF DO pH SALINITY 
SAMPLE I POINT mg/L Ca03 mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Std. Units 0/00 

34909 August 3. 1988 l 86 101 130 93 7 .1 0.01 0.01 10.6 0.2 6.75 0.0 
34910 2A 34.4 7.8 22.2 <5 <0.5 9. 28 0.02 <5.0 4.8 6.02 0.0 
34911 3 29 .1 4.8 11. 3 <5 <0.5 8.80 <0.01 <5,0 4.0 5.88 0.0 

34940 August 4, 1988 l 93.5 64.5 226 110 6.8 0.02 <0.01 13.8 0.8 6.88 0.1 
34941 2A 33.0 3.6 15.5 9 <0.5 8.75 <0.01 6.5 2.8 6 .10 0.1 
34942 3 29 .1 3.2 22.2 <5 <0.5 9.16 <0.01 6.1 3.0 6.30 0.1 

34985 August 5, 1988 1 86.0 186 447 96 7.0 0.02 <0.01 11.1 0.8 7 .10 0.1 
34986 2A 33.7 4.8 18.7 10 <0.5 7.94 <0.01 <5.0 4.0 6 .15 0.1 
34987 3 31.4 4.2 25.6 11 <0.5 7.94 <0.01 <5.0 3.4 8.26 0.1 

35004 August 6, 1988 l 91.3 52.5 201 92 <0.5 0.04 0.01 15.5 1. 2 7.33 o:o 
35005 2A 53.9 3.9 <5.0 11 <0. 5 8.75 0.01 <5.0 3.8 6.37 o~o 
35006 3 50.9 5.0 15.0 9 <0. 5 <5.0 4.0 6.25 0.0 

35009 August 7, 1988 1 102 180 693 58 7.86 0.03 <0.01 9.5 0.6 6.69 o.o 
35010 2B 44.9 3.6 15.0 4 <0.5 l. 20 0.02 <5.0 4.0 6.08 0.0 
35011 3 39.6 5.1 18. 7 20 <0.5 1. 20 0.02 <5.0 3.0 6 .15 o.o 

35017 August 8, 1988 l 92.8 222 402 216 8.9 0.04 0.02 19.1 1.0 6.98 o.o 
35018 2B 29. 2 3.6 22.2 <5.0 <0.5 11. 2 0.04 <5.0 3.6 6.09 o.o 
35019 3 30.7 5.7 15 .o 13.0 <0.5 8.8 0.02 <5.0 3.8 6.06 0.0 

35042 August 9, 1988 l 83.8 99.3 177 104 8.0 <0.01 0.02 20.6 1.0 6.88 0.0 
35043 
-~ 

2B 41.9 4.0 25.6 <5.0 <0.5 11. l 0.08 <5.0 3.0 6.05 0.0 
35044 3 38.1 6.0 32.1 8.0 <0.5 9.67 0.02 <5.0 4.0 6.14 o.o 

-~ 
ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RICO 00910-1458, TELS. 725-53l3, 725-3708 

Title: 

Released by: '\1i11iam Sarrieia 
General Manager cs 



,.:LIENT: Hayes, Seay, Mattern & Mattern, Inc. 
:,DDiIBSS: 1315 Franklin Road, SW Roanoke, VA. 24016 
:l.O. I 516-01-01 
")fl'l'E: August 23, 1988 
:,TTN: Mr. Robert F, Canova 
-'l\CILITY: WWTP Capehart 

TABLE 112 

c~-==l 
c:r..-.. ....... 

:::::=-:::: il m .. ,~ uao111•r~~~'L'~~·c in 

LABORATORY TEST REPORT 

---------------------------------------------A N A L Y T I C A L T E S T R E S U L T S ----------------------------------------------~--

EQ LAB 
SAMPLE I 

34911 

34942 

34987 

35006 

35011 

35019 

35044 

Reported 
cs Title: 

DATE COLLECTED 

August 3, 1988 

August 4, 1988 

August 5, 1988 

August 6, 1988 

August 7, 1988 

August 8, 1988 

August 9 , 1988 

SAMPLING 
POINT 

3 

3 

3 

3 

3 

3 

3 

BACF 
MPN/lOOml 

<20 

70 

<20 

<20 

16,000 

3,500 

16,000 

CL2R 
mg/L 

0.35 

0.45 

0.40 

0.55 

0.10 

0.15 

0.08 

CNT 
mg/L 

<0.02 

As 
µg/L 

6.0 

Cr 
µg/L 

<20 

Cu Pb Hg 
µg/L µg/L µg/L 

<10 <so <0.20 

Ni 
µg/L 

30 

Ag 
µg/L 

1 

Zn 
pg/L 

15 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RICO 00910-1458, TELS. 725-5333, 725-3708 

· ... , 

Released by: ..wllliam Sarrieia 
Title: General Manager 



cs 

LABORATORY TEST REPORT 
_...._....._ 

• Hayes, Seay, Mattern & Mattern, Inc. 
1315 Franklin Road, SW 

.. ~~~. Ilffifu 
• ~•••-•m"~"m ~ LABOll&TOlllES,INC. • Roanoke, VA. 24016 

Attn: Mr. Robert F. Canova 
• 

EQ LAB 
W.0.#: 516-01-01 
D.S.#: 129238 
Date Sample Collected/~ A -':.A ~:x August 6, 

Sample#: Source: 

1988 

• 

Facility: 
P.O.#: 

Date: August 26, 1988 
Page 1 of 1 

CLIENT 

Roanoke --
Date Sample Collected: 

Description: 
35008 Capehart-Areation Tank //III Waste water-Grab 

SAMPLE# 

35008 

PARAMETERS 

Dissolved Oxygen 
Mixed Liquor Total Solids 
Mixed Liquor Volatile Solids 

Reported'by;Ismael a 
Title: oratory 

RESULTS UNIT 

3.6 
2, 100 
1,200 

mg/L 
mg/L 
mg/L 

REMARKS 

Released by: W · liam Sarriera 
Title: General Manager 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RIC000910-1458, TELS. 725-5333, 725-3708 



LABORATORY TEST R~PORT 
C~J 
t: ... · J 
C7""~"""'CJI 

• 

• 

Hayes, Seay, Mat~ern & Mattern, Inc. 

1315 Franklin Road, SW 

--.·~~~ IlcfilbJ 
• ~'"''"o""'"'°' oo•un ~LABORATORIES.INC. Roanoke, VA. 24016 

• Attn: Mr. Robert F. Canova 

EQ LAB 
W.0.#: 516-01-01 
D.S.#: 129129,128 
Date Sample Collected/~~RtMX~ Auaust 3. 1988 
Sample#: Source: 

See below See remarks 

SAP!IPLE # PARAf;'lETERS 

34917 Mixed Liquor Total Solids 
Mixed Liquor Volatile Solids 
Dissolved Oxygen 

34918 Mixed Liquor Total Solids · 
Mixed Liquor Volatile Solids 
Dissolved Oxygen 

cs 

• Date: September 22, 1988 
Page 1 of 2 

CLIENT 
Facility: Roanoke, VA. 
P.O.#: 
Date Sample Collected: 

Description: 

Wastewater-Grab 

RESULTS UNIT REt1ARt{S 

2,600 mg/L 
1,700 mg/L 
4.6 mg/L 

1,600 mg/L 
1,000 mg/L 
2.2 mg/L 

Released by: 
Title: 

Areation Tank iI 
n 

n 

Areation Tank .. 
n 

Sarriera 
Manager 

n 

n 

i II 
• 
n 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RICO 00910-1458, TELS. 725-5333, 725-3708 



CLIENT: H.~YES, SEAY, MATTERN & ~ATTERN, INC. 
ADDRESS:1315 Franklin Road, SW 

Roanoke, YA. 24Ci6 
ATTN: Mr. Robert F.Canova 
DATE: A;1g. 25, 1988 
SOURCE: ~ 34568- Industrial WWTP Effluent 
DATE COLLECTED: # 34558- July 20, 1988 

w.o. # 516-01-01 
FACILITY: Roano~:e 

SOURCE: See Below 
DATE COLLECTED: See below 
DESCRIPTION: Wastewater 
SOURCE: I 34792- Bundy WWTP Effluent 
DATE COLLECTED: I 34792-July 28, 1989 

ANALYTICAL TEST RESULTS 

PARAMETER 

Pe·;t ic ides 

LINDANE 
CHLORDANE 
VAPONA 
ABATE 
DU RS BAN 
BAYGON 
DIURON 
f"ICAM 
DIAZ!NbN 
llALATHION 
2,4-D 
2,4,5-TP 

Volatiles 

1,1,1-TRICHLOROETHANE 
TRICHLORCETHYLENE 
P-XYLENE 
0-XYLENE 
II-XYLENE 
TETRACHLOROETHYLENE 
TOLUENE 
BENZENE 
P-DICHLORDBENZENE 

cs 

UNITS 

ug/L 
ug/L 
ugiL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
:1g/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

EQL SAMPLE t 
34568 

<0.2 
<2.5 
<0.5 
<50 
<0.10 
<1. 0 
<0.5 
<20 
<0.05 
<0.10 
<100 
<10 

<1 
<l 
<1 
<1 
<1 
<l 
<l 
<1 
<1 

EQL SAMPLE I 
34792 

<0.2 
<2.5 
<0.5 
<50 
<0.10 
< 1.0 
<0.5 
<20 
<0.05 
<0.10 
<100 
<10 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<l 
<1 

RELEASED BY: 
TITLE: 

,,,,.// . 

~ 
1if'i'li am Sarr i er a 
General Manager 

E!'l\/ll'!Olll~EHTAL QUALITY LA80R;<'r()-"!i!:~ ';.·: P.O. BOX 11458, SANTURCE. P.R. 00910-1458 •TEL. (809) 725-5333 



LABORATORY TEST REPORT 

• Hayes, Seay, Mat~ern & Mattern, Inc. 
1315 Franklin Road, SW 

• Roanoke, VA. 24016 
Attn: Mr. Robert F. Canova 

• 

EQ LAB 

W.O.#: 516-01-01 
D.S.#: 12i2t6 
Date Samp e ollected~: August 6, 1988 
Sample#: Source: 

35006 Capehart point #3 manhole 

SAMPLE• 

35006 

cs 

Reported 
Title: 

PARAMETERS 

PESTICIDES 

Lindane 
Chlordane 
Vapona 
Abate 
Du rs ban 
Baygon 
Diuron 
Fi cam 
Diazinon 
Malathion 
2,4-D 
2,4,5-TP 

VOLATILES 

1,1,1- Trichloroethane 
Trichloroethylene 
P-Xylene 
0-Xylene 
M-Xylene 
Tetrachloroethylene 
Toluene 
Benzene 
P-Dichlorobenzene 

_.........-.....,. . ~~--; ilcfilh 
• ~ '"""o••••m o"'m ~ LABORATORIES, INC. 

Date: September 6, 1988 
Page 1 of 1 

CLIENT 
Facility: Roanoke 
P.O.#· 
Date Sample Collected: 

Description: Wastewater 
downstream of chlorine contact tank. 

RESULTS UNIT 

< 4 µg/L 
< 2.5 µg/L 
< 0.50 µg/L 
< 50 µg/L 
< 0.10 µg/L 
< 1 µg/L 
< 0.5 µg/L 
< 20 µg/L 
< 0.05 µg/L 
< 0.10 µg/L 
< 10.0 J1g/L 
< 1.0 µg/L 

< 1 µg/L 
< 1 µg/L 
< 1 µg/L 
< 1 µg/L 
< 1 µg/L 
< 1 µg/L 
< 1 µg/L 
< 1 µg/L 
< 1 µg/L 

Released by: 
Title: 

REMARKS 

iam Sarriera 
General Manager 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RICO 00910-1458, TELS. 725-5333, 725-3708 



LABORATORY TEST REPORT 

• 

• 

• 

W.0.#: 
D.S.#: 

Hayes, Seay, Mattern & Mattern, Inc. 
1315 Franklin Road, SW 
Roanoke, VA. 24016 
Attn: Mr. Robert F. Canova 

EO LAB 
516-01-01 
129236 

Date Sample Collected/~~(f: August 6, 1988 

Sample#: Source: Capehart point 

_,.........-........_ . ~~~ IlC8fu 
• ~'""~•••-•~•m ~ LABORATORIES, INC. 

Date: September 22, 1988 
Page 2 of 2 

CLIENT 
Facility: Roanoke, VA. 
P.O.#: 
Date Sample Collected: 

#3 Description: 
35006 Manhole downstream of chlorine contact tank Wastewater 

SAMPLE # PARAMETERS 

35006 Total Alkalinity 
Fecal Coliform 
Biochemical Oxygen Demand 
Chlorine Residual 
Chemical Oxygen Demand 
Dissolved Oxygen 
Oil and Grease 
pH 
Salinity 
Anunonia-N 
Nitrate-N 
Nitrite-N 
Total Cyanide 
Total Suspended Solids 
Total Arsenic 
Total Chromium 
Total Copper 
Total Lead 
Total Mercury 
Total Nickel 
Total 
Total 

~ 
'-Reported bV~: -

Title: 

cs 

RESULTS UNIT REMARKS 

50.9 mg/L as caco
3 

Composite 
<20 MPN/lOOml Composite 
5.0 mg/L Composite 
0.55 mg/L Composite 
15.0 mg/L Composite 
4.0 mg/L Grab 
<5.0 mg/L Grab 
6.25 pH Units Grab 
o.o 0/00 s Composite 
<0.5 mg/L Composite 
8.74 mg/L Composite 
0.01 mg/L Composite 
<0.02 mg/L Composite 
9 mg/L Composite 
6.0 µg/L Composite 
<20 µg/L Composite 
<10 µg/L Composite 
50 µg/L Composite 
<0.20 µg/L Composite 
30 µg/L Composite 
l µg/L Composite 
15 µg/L Composite 

Reported by: 
Title: Microbiologist 

Released by: 
Title: 

W~era 
General Manager 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RIC000910-1458, TELS. 725-5333, 725-3708 



cs 

LABORATORY TEST REPORT 
Mfft&:::-1 
.,... ............ ~ 

•Hayes, Seay, Mattern & Mattern, Inc. 
1315 Franklin Road, SW 

• Roanoke, VA. 24016 
Attn: Mr. Robert F. Canova 

• 

EQ LAB 
w.O.#: 5r6-01-01 
D.S.#: 128178 
Date Sample Collected/~ July 23, 1988 
Sample#: Source: 

34709 Drying Bed 

SAMPLE# PARAMETERS 

34709 EP PESTICIDES 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 

EP HERBICIDES 

2,4-D 
2,4,5-TP (Sil vex) 

EP METALS 

Total Arsenic 
Total Barium 
Total Cadmium 
Total Chromium 
Total Lead 
Total Mercury 
Total Selenium 
Total Silver 

*SW 846 

~-=-= /1 r1=~--,Sk"" . ------- liillJLW 
• ~<•••M•••••>e ~"" ~ LABORATORIES,INC. 

Date: August 11, 1988 
Page 1 of 2 

CLIENT 
Facility: Roanoke 
P.O.# 
Date Sample Collected: 

Description: 

Sludge sample-Grab 

RESULTS UNIT REMARKS 

<0.02 mg/L Method 8080* 
<0.4 mg/L Method 8080* 
<10.0 mg/L Method 8080* 
<0.5 mg/L Method 8080* 

<10.0 mg/L Method 8150* 
<1.0 mg/L Method 8150* 

<2.0 µg/L Method 7061* 
400 iJg/L Method 7080* 
<2.0 iJg/L Method 7130* 
23.9 iJg/L Method 7190* 
22 µg/L Method 7420* 
5 µg/L Method 7470* 
<2.0 µg/L Method 7741* 
<1.0 iJg/L Method 7760* 

Released by: liam Sarriera 
Title: General Manager 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RICO 00910-1458, TELS. 725-5333, 725-3708 



cs 

LABORATORY TEST REPORT 

• Hayes, Seay, Mattern & Mattern, Inc. 

• 1315 Franklin Road, SW 
Roanoke, VA. 2'4016 

• Attn: Mr. Robert F. Canova 

EO LAB 
W.0.#: 516-01-01 
D.S.#: 128178 
Date Sample Collected/r:l.~;~~vv"'-'."v July 23, 1988 
Sample#: Source: . 

34709 Drying Bed 

SAMPLE# PARAMETERS 

34709 CORROSIVITY 

pH 

IGNITABILITY 

Ignitability 

REACTIVITY 

Total Cyanide 
Total Sulfide 

*SW 846 

• 

Facility: 
P.O.#: 

Date: August 12, 1988 
Page 2 of 2 

CLIENT 

Roanoke 
Date Sample Collected: 

Description: 

Sludge sample-Grab 

RESULTS UNIT REMARKS 

6.86 pH Units measured in O.OlM CaC1
2 Method 9045* 

Does not Ignite at ambient temperature and 
pressure 

<1.0 mg/Kg Method 9010* 
488 mg/Kg Method 9010* 

Released by~ William Sarriera 
Title: General Manager 

• 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RIC000910-1458, TELS. 725-5333, 725-3708 

EQL-RCRA(2) 



·'· 

LABORATORY TEST REPORT 

• HAYES SEAY MATTERN & MATTERN, INC. 
1315 FRANKLIN ROAD, SW 

• ROANOKE, VA. 24016 
ATTN: MR. ROBERT F. CANOVA 

• 

EQ LAB 
W.0.#: 516-01-01 
D.S.#: 129237 
Date Sample Collected~: August 6, 1988 
Sample#: Source: 

35007 Cope Hart Drying 

SAMPLE# PARAMETERS 

35007 EP PESTICIDES 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 

EP HERBICIDES 

2,4-D 
2,4,5-TP (Sil vex) 

EP METALS 

Total Arsenic 
Total Barium 
Total Cadmium 
Total Chromium 
Total Lead 
Total Mercury 
Total Selenium 
Total Silver 

mm 

Bed 

..... ~~ 
-~~;;n~ 
• Pl"T.,,,_., __ m ~ LABORATORIES, INC. 

Date: August 30, 1988 
Page 1 of 2 

CLIENT 
Facility: 
P.O.#: 
Date Sample Collected: 

Description: 

Sample Solid Grab 

RESULTS UNIT REMARKS 

<0.02 mg/L 
<0.4 

<10.0 
< 0.5 

<10.0 
<1.0 

<20 
200 
30 

<2.0 
99 
5.8 

<20 
<l 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

µg/L 
µg/L 
]lg/L 
µg/L 
]lg/L 
]lg/L 
]lg/L 
]lg/L 

eleased by: 
itle: 

Method 8080* 
Method 8080* 
Method 8080* 
Method 8080* 

Method 8150* 
Method 8150* 

Method 7061* 
Method 7080* 
Method 7130* 
Method 7190* 
Method 7420* 
Method 7470* 
Method 7741* 
Method 7760* 

,,~ 
W~era 
General Manager 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RIC000910-1458, TELS. 72~. 725-3708 



•· 

.. LABORATORY TEST REPORT 

• HAYES SEAY MATT~RN & MATTERN, INC. 
1315 FRANKLIN ROAD, SW 

• ROANOKE, VA. 24016 
ATTN: MR. ROBERT F. CANOVA 

• 

EQ LAB 
W.0.#: 516-01-01 
D.S.#: 129237 
Date Sample Collected/~ August 6, 1988 
Sample#: Source: 

_,,....,.-.........,. 

-~~~n~ 
• ~••-•m~o™m ~ LABORATORIES, INC. 

Date: August 30, 1988 
Page 2 of 2 

CLIENT 
Facility: 
P.O.#· 
Date Sample Collected: 

Description: 

35007 Cope Hart Drying Bed Sample Solid Grab 

SAMPLE# 

35007 

mm 

PARAMETERS 

CORROSIVITY 

pH 

IGNITABILITY 

Ignitability 

REACTIVITY 

Total Cyanide 
Total Sulfide 

RESULTS UNIT REMARKS 

6.54 pH Units Method 9045* 

Does not Ignite at ambient temperature 
and pressure Method 40CFR 261,21 

<1.0 
<1.0 

mg/kg 
mg/kg 

Method 9010* 
Method 9010* 

~~ 
~ 

Released by: W" liam Sarriera 
Title: General Manager 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RIC000910-1458, TELS. 725-5333, 725-3708 



LABORATORY TEST REPORT 

• HAYES, SEAY MATTERN & MATTERN, INC. 
1315 FRANKLIN ROAD, SW 

• ROANOKE, VA. 240i6 
ATTN: MR. ROBERT F. CANOVA 

• 

_.,.....-..,.~ 

.~~~nm 
• ~ .... Mm•U< """" ~ LABOAATOAIES, INC. 

Date: August 17, 1988 
Page 1 of 2 

**REVISED** 
EQ LAB 

W.0.#: 516-01-01 
D.S.#: 127965 
Date Sample Collected/RIMA'ilfirH· July 30, 1988 
Sample#: Source: 

34822 Bundy WWTP Drying 

SAMPLE# PARAMETERS 

34822 EP PESTICIDES 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 

EP HERBICIDES 

2,4-D 
2,4,5-TP 

EP METALS 

Total Arsenic 
Total Barium 
Total Cadmium 
Total Chromium 
Total Lead 
Total Mercury 
Total Selenium 
Total Silver 

*SW 846 

mm 

CLIENT 
Facility: 
P.O.# 
Date Sample Collected: 

Bed 

RESULTS UNIT 

<0.02 mg/L 
<0.4 mg/L 
<10.0 mg/L 
<0.5 mg/L 

<10.0 mg/L 
<1.0 mg/L 

<2.0 )Jg/L 
600 J.Jg/L 
39.5 J.Jg/L 
20 J.Jg/L 
45 J.Jg/L 

J.Jg/L 
J.Jg/L 
J.Jg/L 

Released by: 
Title: 

Description: 
Dewatered Sludge 

REMARKS 

Method 8080* 
Method 8080* 
Method 8080* 
Method 8080* 

Method 8150* 
Method 8150* 

Method 7061* 
Method 7080* 
Method 7130* 
Method 7190* 
Method 7420* 
Method 7470* 
Method 7741* 
Method 7760* 

· liam Sarriera 
General Manager 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RIC000910-1458, TELS. 72~333. 725-3708 

EQL-RCRA( 1) 



... 
LABORATORY TEST REPORT 

• HAYES, SEAY MATTERN & MATTERN, INC. 
1315 FRANKLIN ROAD, SW 

• ROANOKE, VA. 24016 
ATTN: MR. ROBERT F. CANOVA 

• 

**REVISED** 

EQ LAB 
W.0.#: 516-01-01 
D.S.#: 127965 
Date Sample Collected~: July 30, 1988 

. Sample#: Source: 

~.....-..~ . ~~'"; ilcruh 
. ~'""""""'~" """" ~ LABORATORIES, INC. 

Date: August 17, 1988 
Page 2 of 2 

CLIENT 
Facility: 
P.O.#· 
Date Sample Collected: 

Description: 

34822 Bundy WWTP Drying Bed Dewatered Sludge 

SAMPLE# 

*SW 846 

Reported 
Title: 

mm 

PARAMETERS 

CORROSIVITY 

pH 

IGNITABILITY 

Ignitability 

REACTIVITY 

Total Cyanide 
Total Sulfide 

RESULTS UNIT REMARKS 

6.27 pH Units Method 9045 

Does not Ignite at ambient temperature 
and pressure Method 40 CFR 261,21 

<1.0 
17.7 

mg/kg 
mg/kg 

Method 9010* 
Method "61'6* 9030* 

Released~a-
Title: General Manager 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RICO 00910-1458, TELS. 725-5333, 725-3708 

EQL-RCRA(2) 



LABORATORY TEST ·REPORT 

• HAYES SEAY, MATTERN & MATTERN, INC. 
1315 FRANKLIN ROAD, SW 

• ROANOKE, VA 24016 
ATTN: MR. ROBERT F. CANOVA 

• 

EQ LAB 
W.0.#: 516-01-01 
D.S.#: 125358,356,357 
Date Sample Collected/Jil:eE«ix:e\'t: October 6, 1988 
Sample#: Source: 

See below See below 

EQL SAMPLE i DATE COLLECTED SOURCE 

36290 10/06/88 Capehart WTPi3 
36291 10/06/88 Tap Water 

Industrial WTP 
36292 10/06/88 Bundy WTP f4 
36293 10/06/88 Industrial WTPJ5 

Industrial WTPt5 
Soluble 

mm 

• Oat~ October 19, 1988 
Page 1 of 1 

CLIENT 
Facility: Roanoke 
P.Q.tt: 
Date Sample Collected: 

Description: 

Wastewater Grab 

TEST RESULTS(µg/L) 
Total Total Total 

Co1212er Lead Nickel 

10 <5 <20 

<10 <5 <20 
<10 <5 20 
<10 <5 <20 
<10 <5 <20 

Released bv:w· · liarn Sarriera 
Title: General Manager 

Total 
Mercury 

<0.20 

ENVIRONMENTAL QUALITY LABORATORIES, INC. BOX 11458, SANTURCE, PUERTO RIC00091~1458, TELS. 72~. 725-3708 



APPENDIX 6 

Analytical Results, Centec Analytical Services, Inc. 





ftilcAs] 
CENTEC RNAlYllCAl SEAVICES, INC. 

-ANALYTICAL RESULTS REPORT-

Mr. Robert Canova, Vice President 
HAYES, SEAY, MATTERN & MATTERN 
1315 Franklin Road, SW 
Post Office Box 13446 
Roanoke, Virginia 24034 

P.O. Box 956 
2160 INDUSTRIAL ORNE 
SALEM. VIRGINIA 24153 
(703) 387-3995 

RE: Roosevelt Roads, Puerto Rico 
Wastewater Analysis 
CAS Commission No. 6554 

REPORT DATE/NUMBER: 21 September 1988 I 50 

SAMPLES COLLECTED BY: HSMM Personnel 

SAMPLES RECEIVED IN LAB: 27 July 1988: 1330 
29 July 1988: 1000 
05 August 1988: 0930 

METHOD OF ANALYSIS: RE: 40 CFR, Part 136 

NOTE * Please see following pages for analytical results. 

If we may be of further service or assistance, please advise. 

Pr-epared by: 

CENTEC ANALYTICAL SERVICES 

Lewis Pillis, Labor-atory Manager-

LP/bd 

COMPAEHENSIVE AElD AND l.A80AATORY SERVICES RELATING TO. WRSTEWRTER/TREATRSILITV • WATER/DRINKING WATER • RCAA • OSHA COMPURNCE • TOXIC SUBSTANCES • R&O 



HSMM Roosevelt. Rclads, Puj~rto Rico Project 

Sample HSMM IO CAS IO Alkalinity 800-5 coo Salinity 155 Rmmc1nia Ni t.r-at.ia- Hitrit.e O&G Cyanide 
Oate 1T1g/l mg/l mg/l 13/Kq 1ng/l mg/l mg/l mg/l mg/l mg/l 

7/26/88 1 77350 205 3r ,) 4.7 96 < 0. 1 
7126/88 2 77351 415 lll < 0.1 
7/26/88 3 77352 25 
7/26/88 4 77353 1'37 16 5. 1 < 0.1 
7/26/88 5 77354 250 12 < 0.1 
7/26/88 6 77355 79 
?/26/88 7 77356 140 8 3.8 27 < ll. 1 

.- ,. 7126/88 a 7735~7 155 l.4 3.3 

~7/28/88 9 77407 220 72 52 < 0.1 
7/28/88 10 77408 190 16 < 0.01 
7128/88 11 77409 164 
7128/88 12 774lll 207 24 64 < 0.1 
7128/88 13 77411 140 13 0.02 
7128/88 14 77412 146 7 11 < 0.1 
7128/88 15 7741;3 60 0.1 15.6 
7/28/88 16 77414 0.02 

8/04/88 1 7763~5 81 44 3 < 0.01 
8/04/88 2 77636 230 6.4 <0.01 
8/04/813 3 77637 21 
8/04/88 4 77638 25 8 6 < 0.01 
13/04/88 5 7763<3 80 <O. l 10. :3 

-----------------------------------------------------------------------------------------------------------------------
Silver Arsenic Chrom i LJ1t1 Copper· Mercury Hickel Lead Zinc 

mg/I mg/l mg/l mg/l mg/l mg/'l mg/l. mg/l 

?/28/88 16 77414 < O.OOG 0.011 <O. Olll 0.02 <:0.0002 < (). 025 <0.005 0.054 
7/28/80 17 774lfl Pleas;e see t.he attachmttnl for the reosult.s from organic analyses. 
7/28/88 18 77416 Please see t.he at.t.ai::hment for the reosult.s fn::.m or-g<~nic anal1;:1ses. 

"",.....--.----. 
I 
"" 

I~ 
"" 
~I Vl J 



A AnalyticalTechnologies,I nc. 

ANALYTICAL SCHEDULE 

CLIENT: CENTEC ANALYTICAL SERVICES, INC. 
PROJECT NAME: (NONE) 

ANALYSIS TECHNIQUE 

ATI I.D. 808030 

PROJECT NO.: (NONE) 

REFERENCE/METHOD 

----------------------------------------------------------------
VOLATILE HALO CARBONS GC/HALL EPA 601 

VOLATILE AROMATICS GC/PID EPA 602 

PESTICIDES AND POLY-
CHLORINATED BIPHENYLS GC/ECD EPA 608 

ORGANOPHOSPHORUS 
PESTICIDES GC/NPD EPA 614 

CHLORINATED HERBICIDES GC/ECD EPA 615 

CARBAMATES AND 
UREA PESTICIDES HPLC EPA 632 



A AnalyticolTechnologies,lnc. 

CLIENT CENTEC ANALYTICAL SERVICES, INC. 
PROJECT # (NONE) 
PROJECT NAME (NONE) 

ATI I.D. : 808030 

ATI # CLIENT DESCRIPTION 

01 
02 

(NO I. D.) 
TRIP BLANK 

MATRIX 

WATER 
WATER 

DATE RECEIVED 08/01/88 

REPORT DATE 09/13/88 

DATE COLLECTED 

07/28/88 
07/28/88 

============================================================================ 

----- TOTALS -----

MATRIX # SAMPLES 

WATER 2 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project will be disposed of in thirty (30) days from the 
date of this report. If an extended storage period is required, please contact 
our sample control department before the scheduled disposal date. 



AAnolyticalTechnologies~s CHROMATOGRAPHY - RESULTS 

TEST : EPA METHODS 601/602 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

CENTEC ANALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
(NO I. D.) 
WATER 

ATI I.D. 80803001 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

07/28/88 
08/01/88 
N/A 
08/10/88 
UG/L 

1 

-----------------------------------------------------------------------------
COMPOUNDS 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
META XYLENE 
ORTHO & PARA XYLENE 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

* COMPOUNDS CO-ELUTE. 

RESULTS 

<0.5 
7.4 
<0.2 
<0.2 
<0.2 
<0.5 
<0.2 
12 
<0.2 
4.6 * 
<0.5 
<0.5 
<0.5 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.5 
<2.0 
<0.2 
<0.2 
<0.5 
<0.2 
4. 6 * 
<0.2 
<2.0 
<0.2 
<0.5 
<0.5 

127 
94 



AAnolyticolTechnologiesdgs CHROMATOGRAPHY - RESULTS 

TEST : EPA METHODS 601/602 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

COMPOUNDS 

CENTEC ANALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
TRIP BLANK 
WATER 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
META XYLENE 
ORTHO & PARA XYLENE 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

ATI I. D. 80803002 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

<0.5 
<0.2 
<0.2 
<0.2 
<0.2 
<0.5 
<0.2 
1. 5 
<0.2 
<0.2 
<0.5 
<0.5 
<0.5 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.5 
<2.0 
<0.2 
<0.2 
<0.5 
<0.2 
<0.2 
<0.2 
<2.0 
<0.2 
<0.5 
<0.5 

113 
87 

07/28/88 
08/01/88 
N/A 
08/11/88 
UG/L 

1 



A AnalyticolTechnologiesJ.!nAcS. 
~ CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : EPA METHODS 601/602 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

CENTEC ANALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
REAGENT BLANK 

COMPOUNDS 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHI.ORO BENZENE 
CHLO RO ETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
META XYLENE 
ORTHO & PARA XYLENE 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

<0.5 
<0.2 
<0.2 
<0.2 
<0.2 
<0.5 
<0.2 
<0.2 
<0.2 
<0.2 
<0.5 
<0.5 
<0.5 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.5 
<2.0 
<0.2 
<0.2 
<0.5 
<0.2 
<0.2 
<0.2 
<2.0 
<0.2 
<0.5 
<0.5 

108 
97 

808030 
08/10/88 
08/10/88 
UG/L 
N/A 



AAnalyticalTechnologie~~s CHROMATOGRAPHY - RESULTS 

ATI I.D. 80803001 

TEST : PESTICIDES/PCB'S (EPA 608) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

COMPOUNDS 

ALDRIN 
ALPHA BHC 
BETA BHC 

CENTEC ANALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
(NO I. D.) 
WATER 

GAMMA BHC (LINDANE) 
DELTA BHC 
CHLORDANE 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE . 
ENDRIN 
ENDRIN ALDEHYDE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 

SURROGATE PERCENT RECOVERIES 

DBC (%) 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.5 
<0.1 
<0.1 
<0.1 
<0.1 
<0.05 
<0.1 
<0.1 
<0.1 
<0.1 
<0.05 
<0.05 
<0.5 
<1. 0 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<1. 0 
<1. 0 

9 * 

* LOW SURROGATE RECOVERY WAS DUE TO SOLVENT EXCHANGING 
THE SAMPLE EXTRACT IN METHANOL TO HEXANE. 

07/28/88 
08/01/88 
08/04/88 
09/07/88 
UG/L 

1 

NOTE: TO CONFIRM THE ABSENCE OF ORGANOCHLORINE PESTICIDES IN THE 
SAMPLE, THE ORGANOPHOSPHORUS EXTRACT WAS ANALYZED ON 08/31/88. 



A Analyticallechnologies_!nrs GK CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : PESTICIDES/PCB'S (EPA 608) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

CENTEC ANALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
REAGENT BLANK 

COMPOUNDS 

ALDRIN 
ALPHA BHC 
BETA BHC 
GAMMA BHC (LINDANE) 
DELTA BHC 
CHLORDANE 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 

DBC (%) 

SURROGATE PERCENT RECOVERIES 

ATI I. D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.5 
<0.1 
<0.1 
<0.1 
<0.1 
<0.05 
<0.1 
<0.1 
<0.1 
<0.1 
<0.05 
<0.05 
<0.5 
<1. 0 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<1. 0 
<1. 0 

91 

808030 
08/04/88 
08/10/88 
UG/L 
N/A 



dhAnolyticolTechnologies,lnc. 

QUALITY CONTROL DATA 

TEST : PESTICIDES/PCB'S (EPA 608) 
ATI I.D. 808030 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

CENTEC ANALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
80803501 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

08/10/88 
WATER 
UG/L 

----------------------------------------------------------------------------~ 

COMPOUNDS 

GAMMA BHC 
HEPTACHLOR 
ALDRIN 
DIELDRIN 
ENDRIN 
DDT 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 
RESULT SPIKED SAMPLE REC.SAMPLE REC. 

<0.05 0.40 0.03 7.5 0.02 5 
<0.05 0.40 0.02 5 0.03 7.5 
<0.05 0.40 0.03 7.5 0.03 7.5 
<0.1 1. 0 0.25 25 0.26 26 
<0.1 1. 0 0.28 28 0.30 30 
<0.1 1. 0 0.50 50 0.45 45 

% Recovery = (Spike Sample Result - Sample Result) 
------------------------------------ x 100 
Spike Concentration 

RPO (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

-------------------------------- x 100 
Average of Spiked Sample 

RPD 

40 
40 
0 
3.9 
6.9 
11 



AAnolyticalTechnologieSJ~S CHROMATOGRAPHY - RESULTS 

TEST : EPA 614 (PESTICIDES) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

COMPOUNDS 

o-DEMETON 
s-DEMETON 

. DIAZINON 
DISULFOTON 
METHYLPARATHION 
MALATHION 
ETHYL PARATHION 
ETH ION 

CENTEC ANALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
(NO I. D.) 
WATER 

AZINPHOSMETHYL (GUTHION) 

ATI I. D. 80803001 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

<1. 0 
<1.0 
<1. 0 
<1. 0 
<1. 0 
<2.0 
<1. 0 
<1. 0 
<5.0 

07/28/88 
08/01/88 
08/04/88 
08/15/88 
UG/L 

1 



AAnalyticolTechnologie~A'S CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : EPA 614 (PESTICIDES) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

CENTEC ANALYTICAL SERVICES, INC. 
: (NONE) 

COMPOUNDS 

o-DEMETON 
s-DEMETON 

: (NONE) 
: REAGENT BLANK 

DIAZ I NON 
DISULFOTON 
METHYLPARATHION 
MALATHION 
ETHYL PARATHION 
ETHION 
AZINPHOSMETHYL (GUTHION) 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

<l. 0 
<l. 0 
<l. 0 
<l. 0 
<l. 0 
<2.0 
<l. 0 
<l. 0 
<5.0 

808030 
08/04/88 
08/14/88 
UG/L 
N/A 



A AnolyticalTechnologies,I nc. 

QUALITY CONTROL DATA 
ATI I. D. 808030 

TEST : EPA 614 (PESTICIDES) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I. D. 

CENTEC ANALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
REAGENT WATER 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

08/14/88 
WATER 
UG/L 

COMPOUNDS 

DIAZINON 
METHYL PARATHION 
GUTHION 
ETHYL PARATHION 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 
RESULT SPIKED SAMPLE REC.SAMPLE REC. 

<1. 0 
<1.0 
<5.0 
<1.0 

12 
2.2 
32 
15 

8.5 
1.9 
38 
13 

71 8.5 
86 2.0 
119 43 
87 14 

71 
91 
134 
93 

% Recovery = (Spike Sample Result - Sample Result) 
------------------------------------ x 100 
Spike Concentration 

RPO (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

-------------------------------- x 100 
Average of Spiked Sample 

RPO 

0 
5 
12 
7 



A AnolyticalTechnologies,~$ CHROMATOGRAPHY - RESULTS 

ATI I.D. 80803001 

TEST : CHLORINATED HERBICIDES (EPA 615) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

COMPOUNDS 

2,4-D 

CENTEC ANALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
(NO I. D. ) 
WATER 

2,4,5-TP (SILVEX) 
DI CAMBA 
2 I 4 I 5-T * 
2,4-DB 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

<0.4 
<0.2 
<0.4 
71% 
<0.4 

* This compound was used as a surrogate recovery. 

07/28/88 
08/01/88 
08/04/88 
08/18/88 
UG/L 

1 



A AnolyticolTechnologie~ CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : CHLORINATED HERBICIDES (EPA 615) 

CLIENT 
PROJECT # 

.PROJECT NAME 
CLIENT I.D. 

CENTEC ANALYTICAL SERVICES, INC. 
: (NONE)· 
: (NONE) 
: REAGENT BLANK 

ATI I. D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

808030 
08/04/88 
08/18/88 
UG/L 
N/A 

-------------------------------------·---------------------------------------
COMPOUNDS 

2,4-D 
2,4,5-TP (SILVEX) 
DI CAMBA 
2,4,5-T* 
2,4-DB 

RESULTS 

<0.4 
<0.2 
<0.4 
69% 
<0.4 

* This compound was used as a surrogate recovery. 



A AnolyticolTechnologies,I nc. 
QUALITY CONTROL DATA 

ATI I. D. 808030 
TEST : CHLORINATED HERBICIDES (EPA 615) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I. D. 

CENTEC ~ALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
80803001 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

08/17/88 
WATER 
UG/L 

COMPOUNDS 

2,4-D 
2,4,5-TP 
2,4,5-T 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 
RESULT SPIKED SAMPLE REC.SAMPLE REC. 

<0.4 
<0.2 
<0.2 

8.3 
8.3 
8.3 

10 
9.8 
9.7 

120 9.5 
118 9.4 
117 9.4 

114 
113 
113 

% Recovery = (Spike Sample Result - Sample Result) 
------------------------------------ x 100 
Spike Concentration 

RPO (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

-------------------------------- x 100 
Average of Spiked Sample 

RPO 

5 
4 
3 



AAnalyticalTechnologiesg~ CHROMATOGRAPHY - RESULTS 

TEST : CARBAMATE/UREA PESTICIDES (EPA 632) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

COMPOUNDS 

BAYGON 
BROMACIL 

CENTEC ANALYTICAL SER~ICES, INC. 
(NONE) 
(NONE) 
(NO I. D.) 
WATER 

CARBARYL 
CARBOFURAN 
CHLORPROPHAM (CIPC) 
DIURON 
LI NOR ON 
METHOMYL 
NE BURON 
OXAMYL 
PRO PHAM 

ATI I.D. 80803001 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

<l. 0 
<2.0 
<2.0 
<10 
<2.0 
<l. 0 
<l. 0 
<5.0 
<l. 0 
<5.0 
<2.0 

07/28/88 
08/01/88 
08/04/88 
08/08/88 
UG/L 

1 



.. 

AAnolyticalTechnologiesd~ CHROMATOGRAPHY _ RESULTS 

REAGENT BLANK 

TEST : CARBAMATE/UREA PESTICIDES (EPA 632) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

COMPOUNDS 

BAYGON 
BROMACIL 

CENTEC ANALYTICAL SERVICES, INC. 
(NONE) 
(NONE) 
REAGENT BLANK 

CARBARYL 
CARBOFURAN 
CHLORPROPHAM (CIPC) 
DIURON 
LINURON 
METHOMYL 
NE BURON 
OXAMYL 
PRO PHAM 

ATI I. D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

<l. 0 
<2.0 
<2.0 
<10 
<2.0 
<l. 0 
<l. 0 
<5.0 
<l. 0 
<5.0 
<2.0 

808030 
08/04/88 
08/08/88 
UG/L 
N/A 



AAnolyticolTechnologies,lnc. 
QUALITY CONTROL DATA 

ATI I. D. 808030 
TEST : CARBAMATE/UREA PESTICIDES (EPA 632) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I. D. 

CENTEC ~ALYTICAL SERVICES, INC. 
(NONE) 
{NONE) 
REAGENT WATER 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

08/08/88 
WATER 
UG/L 

-----------------------------------------------------------------------------
COMPOUNDS 

BROMACIL 
NE BURON 
LINURON 
CARBARYL 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 
RESULT SPIKED SAMPLE REC.SAMPLE REC. 

<2.0 
<1. 0 
<1. 0 
<2.0 

50.0 
50.0 
50.0 
50.0 

58 
57 
60 
57 

116 57 
114 56 
120 59 
114 57 

114 
112 
118 
114 

% Recovery = (Spike Sample Result - Sample Result) 
------------------------------------ x 100 
Spike Concentration 

RPO (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

-------------------------------- x 100 
Average of Spiked Sample 

RPO 

2 
2 
2 
0 





APPENDIX 7 

Calculations 
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DATE 19 Stt\' e '& COMM NO. \11 ~5 ~ 

PREL. i..- FINAL __ SHEET NO. -3._ 

CONTENTS J:r~u.~\nJ h~c.. ~1f C.c,~t::\'-~\, CAL. BY R'te- CKD. BY __ _ 

= ======~======================================================= 

C!J 

"'CJ 
0 

ct 
E 
0 u.. 
:2 
::? 
Cf. 

:I 

C. o.\c.. v.. \"' ~ \\,..Q.. t=\ ~ ""-.> b.D IA o.. \ \-z..~ \i <:> ~ C.a ~ c..~1-t7. \>n"; ~l 
'o7 -\"'4_ kr~~ ~ '--~jOO"'\ °'-\- -\~ 1Y'l~'-'-~\<"-11-\ k~ \N\'f> 

~ ~V't\? '~) ~o.\<. - z.ooo 'i ~.,.... 
kr~\.t~ '-°':._'l~~W'\ \:J\M~\/\~\.;)"'°::> = \18

1

it. \~'.,.. l~\~et~ 
~\-\\~~ ~\yt- =- b~ ) \I tv- ~t."'\ 

c.Qv\~\ ~ ... ~~\\,\-{~~ \>~~ \_..-. ~ ~ \Nt.\ir 

\_~}\"' 64- \N t_(.,. 

(4f~ O\HLr \N .._,·~ "'~ 'LO<:Jo ~ i>...._ 

Q= ~-~~ (L- o.rz..~) '\\''~ 
l\A b. "'~ = ~. "!:> ~ ( \, 1S 1 - a, 2. \-\ ) \-\ \,~ 

'-1()\""\MQ. c~ l'D"''~ 't\\o~~ \Nt,·~ - C.'18' 'f.. \1'8' '!-.. \L\At- 1 

:. '2_~1 \'2..0 ~'-

: \ <61 1 °tDC ::/,\ 

= ct4 Vv\\l\\A~ .. ~ ~'·"'-11'\~5 

\~ f(_~\ 
\.\'r':)~ °'~ 

I EXHIBIT 



co 
' 

-0 e 
a. 
E 
0 
u.. 
::? 
:::? 
CJ) 
:I: 

PROJECT "5\~ ~ y ~-r t:_\\w\,"'g\11::1n o! }\?D~~ 
'-h~\p.,\.1C)Y\~ t \<.\l~~~\Jt\\ R~') ,P.~. 
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Xye... f«J?. ~MtdJ6i/kJm 
ARCHITECTS • ENGINEERS • PLANNER§ PROJECT Szver ro~ 

DATE 2 7 a>c 88 COMM NO. /?J5A 

TYPE CP;v""T/ZA~r /lt:>. /Vtf"247o -87-C-f'lJ 

CONTENTS ~.e:u_;-rAVA L. frr/17 - //z~GB'"r ~¥,._,. 

PREL. ~ FINAL . SHEET NO. '°?>6 

CKD. BY 

/0. 

-----

./feL /A/JILi r/ 

/:-.-7 _Fe$') 

/h~ 48 /x. 8 / :7A.v1<. .: bb' c,r ( Af~t..IMJ! I' r~) 
A-.s-~e ue. .s-•'"e. c.~ .... .£_ ~-""'"'Y''> 
ct~'/-J 'IS' db,,/r,f,._..,{__, c.-/.: .. ,1:;_ 

"' APPL 

/E.. /-c-;,Iv/Q~ ~~Acrr7 /c.,_...<'.'.'. A0"2 L. JLG-.OC/:!' /. ""<..E 70 

#c""'-///Nr/cA-r10._,; ./ hrc,,~c h#!J"-f. .A-J!P'~~o,, zoo ._;-,.c 

//. 

O',,,C ~,_.e~ P~6 ,6~,p,.-, 

.,AfJ;f~e /-'"'.) 6-/,. ZO" e..,.,.,.4 ,i /OD /°'/' 4, /eJ1..1;~ /.:7 beh 
c::-..c.. 'vr~ ¢" L,_,L 'J.J'f1,;"'E 49 // u..<:,.. 8 '' ~ .. i:.. {£1{/ao7.z.o) 2.. r/o:6o} 
c,SQ //o :::. 5"'1-2 er 

..A./Ew Sv."'7"7o.;er 

.A...--E.:,_.., ~z.z...Lg 

CA.lfu.Es-

/ ....._..E>' U?~,vC-' OJJ 

I EXHIBIT 
. .. 

= 



"C e 
ll. 

E 
0 
LL 

:? 
:? 
(/) 
I 

PROJECT 

CONTENTS 

~.feay.~and~ 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE 2 7 Oec B8 COMM NO. IZJ5A 

SHEET NO. '°S'1 PREL. X. FINAL __ _ 

CAL. BY /)/)1 fl CKD. BY----

~/PE ..Rc-c.-.l'tc.v"-"'..,.,,o,._; ~7E ~ '7'o 

~ ~ ~,,,.,_? .U//A.1r1, .. ~/,.:_ ~ ... ) ..... 

I EXHIBIT 



"O 
0 

i:t 
E 
0 

IJ... 

:!: 
:2 
Cl) 
:r: 

PROJECT 5rv~ Y ~~~ ,f.'.41,,,,,1A,1ma,.,) l?,e A/l'J;ef 

k/01-A noN.S, RaarEvELr J?a , /: £. 
J 

TYPE6Aff.PAGr ~. # b2470 -8Z-c-rc:r:>7 

CONTENTS 0,<:?&#A/L'r )llr/7 - PJ<ot,&f5 j)~utAJ 

(Jee t§e,.,e>rll Oes')n 
//1 ~f f<?'-/u;. } 

.. 
• 

/. tJ.:-v1ilZ1P1'-A1/0A.J 

ARCHITECTS • ENGINEERS • PLANNERS 

DATE Cf /;Jo/it! COMM No./7J5A 

PREL. ,)< FINAL __ SHEET NO. :::,8, 

CA l. BY /)/?/ /./ C KO. BY -----

.z.... /.hGA.eAr e C-H~oi'IC1""e parAt:c 

.3. ~~1:.1ti-Qt11e1w.14 ·now 

~. ,17# AD:TIK-t"MEA.f/ 

.5. ~.rr Ai!"llZ""r'~ 
b, fiu>v.1t74 A.001-r.1t:)l>.,,oi... fL~Pd'e" 0EJVA1".C~ CA/'ACJf''T 

7. ~1r -<~-1.o'(/ 

I EXHIBIT 

= 



0 

PROJECT XUPY /VJ( ,,Et,/JMIA.4471.:N e:J~ .Nf'Pfl 

j,101,AV"Alf , Rpaf&v£1.. I /<tJ.. .ft/2. , 

TYPE C:;/VHAt.:; Mi. fl/624-ltJ-87-c-rtl:J 
' 

CONTENTS LAPc/IAd./ }YrjJ - hoc.fl> /Js~AJ 

A. t?ArA 

~· fe.ay, JfhJte,mantf~'l/n 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE Cf po/89 COMM NO. /7..Jf A 

PREL. .)( FINAL __ SHEET NO. 2:1, 

CAL. BY ,!?/111{ CKO. BY ___ _ 

/, ?lAG& ,t)~....,1r.<1f#1<,11'fldlV ,/lr-'f'e~ f~o~y C'-.A£1r1~;l.) 

P~IOI< "f'c CN~c;<tN~r"'>v· 5Hf1"E~ "'-''"L. A/EEP ;ro 8E ,P(,lh1Pf'O 
;1"o ,.t~e ~o • .I'~ ~-/'7~e -·s:I...., /'/.,..._/ d1-e fe .>~<-e /n ... ,ft/,c-... r. 

ti I'/!' /?1.£ 'rl-il'W& l. 

00 :. :2. 'f 7( /VO.i) ~ 0, 87 (/.)o) (;2.&,e I) 
oo :: O.r);1a. ... ?h-..d ~ .,,,#~~ ... / G,//) 

...Vt?, ~ 1:,1/U!~I M;t/c~.Jr>-- c;.r~l~._fi/) 
1l6 ~ P,rfCLv4°J? 0¥'Y~~.v {,,,J//) 

oo ~ ~.4 7 (12 )-1 0.8 7(5) 
OP: 3f ,.,,, // 

Jf ,,.,;// (4-t 0 ooo ) ( J ) //~oooo o /2 f- ~ d. 0 J'i /fo,.,t /J.,,. 
f &A1:1>-< 
r,,.,~ 

l<e7v 1"'!. ~/i ... .;o~r ;,,~k ni.o..,,/.,,) ~~;/t&- /o d~~f 
~Ao,.:,,-/ 7-Z/ <: r ~e ~-1 . h°-<TK _,,&'~ 0:/<"'' 17 

J. 0 /<"4>-r / /-. 

,,;el"" I~ f ;( .... /~ i .. i £- ;...c IL ... I f< '7 ;? 00 0 .7114.. ~ .. ,k 
./o.J ~ ~ ~ ">?o,,, -//1 



<D 

' 

~· J1eay. ul&tkwiantt Jfattem 
PROJECT ftv/JY fo.1t. h1,.,,1tvA1'10,.; .t?,t;' @.126..f A a ca 1 TE cT s • E :'I G 1 NEE as • , LANN Ea s 

DATE I /Jo/88 COMM NO. 173SA 

TYPE 4ea-A.<JC..I A/o, /V62-4'7o-e7-C-C/oo1 PREL. A FINAL __ SHEET NO. 40 

CONTENTS CAPF/IAJ'l.i Wtf - t?t.o~e.>.r /Jf;1~1.J CAL. BY /)bl H CKO. BY ___ _ 

::? L,, ..: ....:Yc~o.::.L---
-16'? c CJ 0 /a(. 4-

Jlot. : 3BJ.5o J< llol'tj ::: 5 I 3 0 11 1 

/. fa Ii':_~ - f/c,'- [m L V) .s (12J] {/2.c~ I) 

Q 

3~.35B Usoo) (o. 2.0) . .__. 

+' Q ooo .I 

Jl?- : .lf.rtzvF1-i'" ,AI01 (,.,, J I I) 
Nf : :f';vf111eJ J./o J ("'1/.1 J 
~ ~ £1e,.,,t,/:'~l- .nfc ~ 0. ZC) 

- I) ,.,J // /t/ftf'A/1ve ~<..&-'w-r~A r 1GA..J /;vou..1:rre-r 

.,A/EA/(. c.,,:>;o'l~~rc- ~CMOvA t.. (eo~ - 7olt 
1 

I EXHIBIT 



PROJECT 5-rvd r Co& Ef.1,.,11VA1"IOA.I O!= fllePEf 

j//Ot-&710/1./, ~rEl/JFJ.r J<o.>, e /l.. 
~.Jeay,J/Mkmanrivffa&m 
ARCHITECTS • ENGINEERS • PLANNERS 

, DATE 1 /Jo/88 COMM NO. / 735A 

TYPE Ca,v,-~c.-r Jl.b. N,.24-70 - 87 -C- 9 a;1 

CONTENTS WPEUA/I{[ W1I' -P/lf'XB> IJ616AJ 

PREL. X FINAL SHEET NO.~ 

CAL. BY /)117 H CKD. BY ----
- =========J============================================================== 

d X : 8 34-( Q ) { a S 3 (NJ) 1 0> 19 ( !)o)] 
4fl.I(: ~P-•IJ ~k4{-. n/~7 
Q: !fo..., (htb/J) 

4 x = s, .J4( 4-b ) [ o.5 J(12i) -1 0.11 (SJ] 

44fX .:: _2,!3,0 ;Q//<;' 

C,_. : 28,, O ~ l.2 002 '- lh~P 

8;..i ~(/faaj 

f~ l.IOC E /IC" E 
as~ f7 

' fl' /tJ!Q111~l'/t're,vT 
}'f ;p~~of'"I' ( 513 D ) ~ d..5 J-P 

~-ci.,c,,ufc.,,. lc,...,k.; /f} ";c, /l/.Oc.c;; (2 1 ~t:t'6'oM.JJ) 
i.v / I 'h. fP ~,_,,,, J?t.I""'/'? /111.t~,,. 11"1 e.:."L l<f,,. /:. 



CD 

' 
-0 e 
a. 
E 
0 u. 

:::!! 
~ 
(/) 
J: 

PROJECT ...57-vP f' /::>,!'( ~1;,,,NvA7101V ft:),#" .A/.P..Pn 

1-1~t..AVt:W.f, ,Rpc.revr1.-r ./&;-, ,,q R. 
• 

TYPE ~PA~/ /l/~- P6 2-?7o-B7,c-7a:J 

CONTENTS LA.PE~,rn- MP - ~~..>f .tJ/5/t:-V 

J'.' ... ~ //olu-s 
~~.., 

~.feay.~and~ 
ARCHITECTS • ENGINEERS • PLANNER§ 

DATE COMM NO. /ZJSA 

PREL. :( FINAL __ SHEET H0.42. 

CA l. BY CKD. BY ___ _ 

20.5 c4, 

/Oc..fi-

/ 

soo 

E £74',;vrr~1hc.,,,q71o,N CL#fl011Z1~1e-;;:. 

~NI< //ct..~WiE 

/J-&:;(;J /'f//o>-15 ~P_.r jr_ ~- ~)'" ~y1 .. .) /'1A~ /'~-

UJl--'E/Cr~i..... ffi!!" /;< ·U~fl 
kc:::> GOG/ of. / ~0&-t:) r ~ h 

I.EXHIBIT 

= 



----- --------- ---~~ 

PROJECT ,,£u.PY n:u( PtlM1M'fl1"lo>.) ~~ /Vl'/JES 

11~Mr11JM5 • !l~~fe-ve1--r !!a , f? /l... 
» » 

TYPE ~GT /Vd. NQ;i'l-10 -87-C- crcot:t 

CONTENTS CAl7Ef~AIZ7 tvrl7 ... 17/ZO&,!fff Pef"l6A} 

--- ----------

~· feoy. ~andulfattewt 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE 9/Jo/98 COMM NO. 1/Jo/88 
PREL. X FINAL ___ SHEET NO. 43 

CAL. BY ,0/J?H CKD. BY ___ _ 

---==========i=================================================================== 

" ' 
-c e 
a 
E 
c 

l.L 

~ 
~ 
(j 
:I 

G. 

fa~11..1 r1l!!S 

I 

-

µ,..,.f ~I T"fl ~,PA&.t 1'7 

/ht' a~e ~c.-i o/ 

/Loo Lr 
1000 '-r 

C.O;vc.. 14-(8)('1)(2)-t 
{cg-.:B) 2 :: /~~c,r: 

38 G/ 

. fi']'7 

- 5 _/ L_ ---'l'..=/jJ---) -~ 
~.J ~'-<- / JO ,. o,c /-/.zf".4.o 

t/r.c.-- A//,, CL."'cl'k- t 

~ fi 4 ... /.).Lt:.. l{,._17 fl~ /(?ff! 

/O~ 

~/.,/ t?ir/ ..... ..._ /:.-r .j,) "°'j I~/ 
A-z.7FXA-A'7E /C-..,.,,,5 • L.c"'"tr" Ca....-rx.oi.. 

hff£-.. /ldove.. t{..,<"'- G::».~/ A.v"'"'-
~/.:;..<!p-J". ( ./kf~ c;/I ~/~./,"~,) 

ek ~~;;/ ~ yc-a~x ..... S, ...... ) ---
A/o tZn!e~e._,"7 /o~--/"'°v,,L.,/. . I EXHIBIT 



PROJECT Jr<.1.1' r fo~ EJ.1~,JVAno!V oPN..PPB" 

~b<ZVDN.f ( ,,Roe1ft:Vt=L.r ;ep.r ) ,P, /J... 

~.feoy.~anti~ 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE ~/30/88 COMM NO. /735A 

PREL. X FINAL ___ SHEET NO. 44 
CONTENTS Cfi,0£/-1"1/C.""r Jrrf- f}ioGBf Pt:fl64J CAL. BY JJ111 H CKD. BY ___ _ 

,,A../EEp? .ro /~v/P~ A ..ft/t.POIV/4°T'ort. 4..-1 /N C.,,14.PAC.1r7 

"7t> r£'1'P AOP4J(,,,1Are ..5~ /o /<E.Mc>I/£ C/ILO,IZllV£ 

~ .,· .~ ~" (pJ( 8.J4) :; Cl. 76 z~ fo ... /1..., 
2- 41' 

I EXHIBIT 



CD 

' 
-a 
0 a: 
E 
0 u.. 
:2 
:2 
(/) 
::c 

PROJECT XWY /f,.e EL,,,..1,.,;A.oat1 ot: NPPl5S 

Vlt.iL,spoN.J , f<oo..r&~J..r /<c/J, I? fl... 

TYPE CoJVrM"r ;V". N6i.4-?o-87-C -'!oo't 

CONTENTS CAPi1-1.ol(/ hr.17 - /7/1«-J!tS /Jc.r€JJ 

~""-e 

~.fetJ?.~mtd~ 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE C//Jo/88 COMM NO. /7J5A 

PREL. ,X FINAL SHEET NO.~ 

CAL. BY IJ/11/./ CKD. BY ___ _ 

/e;r.JtY,wT/o.1v ;77-£ s /C/-~IV 
~6~000//~~ ~ 3195 Jrllo ... 1 ~ ?'27 tlJ 

uq_ ~#:re-/ t:;'1- t:1,t&~' 
/~ v~;J /0 d-/Tvre-.r 

/00 
/ 

I EXHIBIT 



PROJECT JCVPY & E~,..l~f'/(Jl-J ~/U/Jl)~S 

i1ewtth2&f,, /gooffrt5t-7 t;e:. Pl<.. 

TYPE 0>.M"'M?L M. N62.tl-70-87-C.-'f001 

CONTENTS CAP~NA~r fYZP - /7/Lot.&JT /?t!.>A!/J 

1 

/J.e. Wt'P fk111/ t,"4 
t::? /ti: /U>I../ 

~· ffLI;?, ~a11ff ulfoitew,, 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE 1 /J0/88 COMM NO. / 735A 

PREL. X FINAL SHEET NO. 4'=:, 
CAL BY .0111/.I CKD. BY ____ _ 

= 

I EXHIBIT 
- -- --



PROJECT '::>\-. \.1 \,, 'to\\,,;,,.,~\;~.._ o \ \Wl,)E", '!:!:!::: «~· ~~~ 
\J\C)\11>.\)e1""~ \ ~~0~e..\l.t,\\ <?).s, t £, R. DATE \Z./2:z../ree COMM No. Vl3S /:\. 

TYPELOY\\ro.c..~ ~c. t)bi.4rio-81-C.-CiOD9 PREL. -- FINAL SHEET NO.~ 
CONTENTS Car=\i-i'o.rJ ~:\'£- 2~oc..o.s.s. \;)~lo)'" CAL. BY Rt<- CKD. BY __ _ 

~'lL\~~'-'i L\ \\- 'S \-~ \i~ ~~ 1.. - 4-o a J ~ ~ 
~,.. ~"b \~ ~\)~ , \ c \-\ ~ \ \~<:.a t"r~ 

CS\"'\n'- ~ ~ =- 2~ VN.\u - ~ ~~'~ .... 
~\c...\\bV\ ~r 8"' ~r~ \JV\O. ,~ ·. 

I G:. 1 ()00 \~ y.. O. ?L\:9 ~ / 1 oa W "'"- = 

'rtC>!" ~ ~ ~ v.-t ..- ~\- b ~ ~ Iv 'C \ ~-h. ,~ c.1 

~\-z.Q.. °\(owJ ~Q.'}t- '?v-~~ \ \:)~\) {1" \. 

c_"' ~ 'vvi ,. \- "'N \ ~ ~ \ 'N_ '\S IA V\ \ I 
~,:>\fW\, 

-:. \ ~ ~ \~ 

= 2~ ~? 

~\\ ~\\)W ~~M 
\J\I \:f> (._ \l \ \ l. t. \.i ~ "' 

E:o1-\. '\, :;;i c.,, '\" \v:. , \- \J,iTf' "'"'~> -:1 - ~ S o '.':JI'"" \'",., ~~ 
o-.v-. ~ - / 'Z..O J ~ \+'\ ~ "'""' ~~ 

~\-'-~(._ ~A~ = b~ ~ 
\=--r\ <--~''" ~r- B "' ~ r q_ \('(\ oq;,,... 

\l\tBOo \~ x. O,t::>'\-'B ~\-/r~a \~ ""~ -= \D°l \-\-

\~\ .. \ \:)~V\~'M\c.. 'At.~~ 

\~,~~~w~"" °"\ bOQ\o ~\'-\-l~<...l - \OCJ t\? 

I EXHIBIT 



"O e 
a.. 
E 
0 u. 

:::!! 
::!: 
(/) 
:r: 

PROJECT ..>roo'f & C'-'"".1.-Af'IOAJ c;,:AJPP,lf_ 

f't04iV"IV./ , /foo.>Ev.£1.7 ~P.>, ./::I<. s • 

TYPECoN7"..t"Ac:r Mt. Nl2t1-7o-87-c-9oo9 

CONTENTS 8uNL:J,t' W'1"P - Pl'l.tx~S! lJ/5$11,J 

~.feay.~and~. 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE q/3~fl8 COMM NO. /}J.f.4 --------
PREL. 1° FINAL SHEET NO. 48 
CAL. BY ;,,, H CKD. BY ___ _ 

( 5£ E 6&.l./eM '- L?es 16M C1t1 r.-.121A .ri;-<. /;..;ro/tlWl/J&>IV ~or /.l'Vc.,uOEJJ 

/A/ TH1~ f~&:.Pov) 

R £Qv112.En.€,vT.J 

I. 0ENtT/<IFl(.A"f1()/\) 

:z. I ;v~eAs£ C,/-IU>.1<1NE /./4'A6E 

..7. P El:.~tcltp.;A r;lf>w 

4. ~ /-/ AP,fPJ'1'~ 

....>: /-1-64/tl'Y ,MffALf .f<a,,.,,<Jvl'll-

/ 

.,< 8ASfP 0..V "/.NE JA-,:7,t.JA/t; ,;l7..iZD6..e'A"'"' / /V/T/ZO~ IGAVO>v 

~.f .A/,EA~ ~-~~,/l&IN /J' y '?°HIS _/70IJ'\./"i 

Ahr~re .::: 15 m11//i.J JJ.1ssot.//eo &>%t'6E/V ~ 6 ~// 
PU~ v· PC>/oA.1 

I EXHIBIT 

= 



"C 
0 a: 
E 
0 
LL 

:::? 
:::? 
CJ) 
:c 

PROJECT S-rt.1.11y /01<. ,E,,~,1V,,,-r101V o~ N"Pt:S 

'1~41J vaµ.f , Roof E 1-'I!' I.. T ,,e Df 1 ~I<. , 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE 1/.Jo/88 COMM NO. / 7 J5A 
TYPE ~7"'P,q..:..r No. A/62470-87-C -7a:>1 

CONTENTS fiuNP'f' fvrp - /7,11UX£$f fJEf/6'/\) 

PREL. 6 FINAL SHEET NO. 4~ 

CAL BY .tJ/n J..I CKD. BY ----

tHf!' /h£rHN./e:L 

00 :. :Z .17( /VOJ) ,. 0, 87 (Oo) {~ef' z) 

oO ~ o .... »('I.. p~~ ~ ,$e/h ... / G,//} 
;t.10 ~ ;J:,fk..,f ,Mi.i<:~/,r>-- i"r"µIKJ._~i/) 
Pa ~ P,J"fD1.v£P OT'J"$~~ (,,,,J//) 

oo ~ «.4 7 (1s)., o.a 7( 0) 
0£) ~ 4-il.3 "''I.I 

/.),)n,J// (6001000) (3 ) /11100000 /2 f- ~ 1 ~ 7'i/lo .. t /J.,,.. 
f&M:tK 
r,,. '-1:1<1o 

J<e7~1>e ~/, ... iJour ;,,~k ~o_,,/,,,, j ~/,,,.;ftt- /a d,~~J 
d,..,,,t:J / r:;./ Cr /he 7!.-1 . h-..cK r-./ C<'/<"~, ~ 

/<"//c;M' //-. 

,,-e1 .,,,~ rt!-/,, l .. t £- ;..4/L .... I f<7 /oo o r-14,.. ..,1 .. ;t 
/o.J ~ ~ ;ii ,,_,o,., t'/1 

I EXHIBIT 



PROJECT .frvoy ro& li"1..1~HNA7°/0>J ~ /t/eor:s 

fioMrMNS , /(et:Jf ~VF'--r 4f, M. > , 

~· Seay-, J/fatt£)11n anti vl~m 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE Cf/Jo/88 COMM NO. / 7JSA 

TYPE4z-4A"-r.A/". /V624-7o-87-C·t:/00'1 PREL. X FINAL SHEET NO. 50 

CONTENTS @Ne?'!' &7P-t'&c£>f /lBKA) CAL. BY .RmH CKD. BY ----

;< L,, .: .-Va:..::::o='----
6 oq o a o /~4-

N£ = 15 - _5qooa (tsoa) [o. iQ) 
600~000 

4 ~ 4n.11F .. -r /1101 (,.,., J 11) 
Nf ~ :t'J'/ve-f ~oJ {"'1/.1 J 
~ :: /)e,.,, t.,t'"'I,_ ~ lc ~ 0. z C) 

- Jo,..,,;// /VftS'A/IVC ~~r,l.J-r~~.,.I~ /"'-'01<.Ale'S' 

,,A/E//~ c.ta,,..,!'7kt:7"c /<&,..,ovA 1.- (Bo~ -"Tok ) 

I EXHIBIT 



PROJECT 5ruor coa Eu,,._,,,..,.147101\) ~ /V/7/?ff 

hoLA?"/ON5 < £oof/fV£L7' bf I ,;::: J?., 
' J 

TYPE CoN-r/tAcr ,Alo. N6';J..4-7o-87-C -Cfoo't 

CONTENTS 8uN1::/r JVrf' -/7~CA:.Ef'S /)~)~/\) 

~· Je_ay,Jf~mand~m 
ARCHITECTS • E:'IGINEERS • PLANNERS 

DATE <=//Jo/88 COMM NO. /73.f,4 

PREL. .)( FINAL SHEET HO. -5..L 
CAL. BY b/h H CKO. BY ----

<:J x = 8 ;4-( a) [ 0, s 3 ( N.r) "f o, 19(00)] O<.e-~ 1) 
4.x = ~q-.,,1 ~..1.e~I- o//:7 
Q: /fe-v (>t6o) 

4X :$, .J4({; 0) [ 0.5 J(! 5) -I 0,/~ (6)] 

a&v : 4-5,.5 
e_r. ~{lfadJ 

J"Gl.IOCE /l<c 
as~ 14-

fP g!!q111~l'/t'l~A/r 
}{;p/;a:;o;.I' (&68$} ~ J, 3 fP 



PROJECT SfuPY follt. 
~· Yeay.J/Mtevnand~ 
ARCHITECTS •.ENGINEERS • PLANNERS 

DATE i/Jo/$8 COMM NO. / 7J.f"A 

TYPE ~7"Md /th. N6 .zA.70 -8 7-c - 9 ao 't PREL. /I FINAL ___ SHEET NO. 52. 

CONTENTS 8v,..,,¥Jr trr,P - //ZOG.l!rf PE::ArlJ CAL. BY P/?IH CKD. BY----

)? !tEt.<vtA.e'l'k(J.. f 

I h° //t:O:J ,r;:1 tb685} = 6, 8 no 

Va/ ~I 2000 [/ J 

600./ ooo , = -;-/qooo 

I EXHIBIT 



"CJ e 
ii. 

! 
( 

L 

::E 
::E 
(/' 
J 

PROJECT )~v#7 m~ CL./,L.r1>..;A'f'"/t:J1V or:' A,/!7PJ!'f 

V'lot..A[/01Vf /4qr.t:v~t.:r _l!.pr, ~~, 
• 

TYPE (/.itvNbJCT /th. h Z476 -87-C-1001 

CONTENTS /l1.1#d 'I !vrf'- f/kdJr /J~s'l£N 

~· feoy.~and~ 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE 9/.Jt//88 COMM No. /73..)A 

PREL. A FINAL SHEET NO. S3 
CAL. BY ,,t(1?1)/ CKD. BY ___ _ 

J.v/ .St.venst: _/<~rvA""' .;f?Vlt-'IP$ w/ rH C;11"7/f~1r'T ;ro 

_Rc?'"~li.I /OG!,.000 9<#&1,i.,r ~,. e~I o;,e .b'it..~ VJ' /:'-'""/'· 
• 

~/'J If,, iJ.£ 
5u.;.t?~E ,,e el-e-. 9,, /.? 1, 

/, .512.1!> 5""1>ELJ O/'J .frz.cf 

or- £,,r1rr11•4 _;;,_,,~f 

Z. £~,vtrl"/t'r LfA->ER ()tV 

~Hrl.JVG ,4"'-4,....,f 

1~0~ 
./ 

/000 

Y C" .n '1' £~v6 !I 

I EXHIBIT 



(0 

' 

PROJECT J?-~,.py /f;,z 4,.....,,.w"~c1"" 4,& A/l'JJEJ' 

J1~J,.ArlaM1 &of~Vd'L I /(di", ,.t:?)!., 
» 

TYPE~A"A,r ,M,_ Al6.2.f 7o-87'C-'/Co'f 

CONTENTS -6'v,,vtJ y If/ff -1/.r..adff /'tw.t'AJ 

ARCHITECTS • ENGINEERS • PLANNERS 

COMM NO. )7Jf4 

PREL. A FINAL SHEET NO. 5 4 

CAL. BY PA? II CKD. BY ----

CLz.. :: b' .1a.J// Ar 60~ ooo //J 

e;,,t',500) (6) (8,3~) -=- I. 25 16 .)OJ.~""' 
.z. 4-

I EXHIBIT 



CJ; 

' 

" e 
a.. 
E 
0 
u. 
::! 
~ 
(J) 
J: 

CONTENTS __ l;"""'~~A='f~lf;;;...__o=,&:'...____...6"""~~--'-""-A_r-=e"'-_ 

pAAE ~.r rolf. 

~Nt:.~cre 

&""''""'.._f 
7;z;tj'J /{I''"') 

~.f~~and~ 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE WJ/88 COMM NO. / 735A 

PREL. ~ FINAL __ SHEET NO. 5':> 

CAL. BY P/J?H CKD. BY ___ _ 

71-1.csc /7fl1~&s tvn.L. r/li!'N de APjtJI7'£~ fr1r1-1 

/A~:.1"t::J,,e5' /o Gov&~ ~"TAAero.te: OP'l!'f"~HEAP ~ //~(,"/_; 
~A-Er1' ~~~~_, .:?;c_,~/,/ /14.,~_, J Co,,~7/''"';ef. 

A. Co.vt:.~£:71£ /4'e <:.e1J'../ o-r ~ .. c,H~ .f£// ~ ~7 :;-J ~ 
:72'€ c-r/ ..... // ~e J_:i.o~.,, h;,,J..,,./ ~JI JO/er fl,.,, lafov 

byjo .. /lflV!I/ €'.A'/t'! ... ,_C4' .,_,, /~ f;~,/c~ /?"'/.e'-h. 

/~c. 6:J~/ of -'fvy'-.:1 .rL J'Y ~ ~ ,,._~~, .. / 
C~f / ~/' d,~._._,.J ~ o.6"' /_;.. - ,,h'-".:--._ <£.,~ 
j'G;O~ aJ /& fi>L ~,./ 7. /~r///, / .A,.r,./ 

<:>'~ /J'a.#7 _/ ~r/ .e y--'t: ... ~ , 

.74'e Cor/., f ~/fe-e~ .. ,.ovf .f",;(~.,,,i / ,,/{~ ,_.I 
/.nc./,,~/... /4 ~~IA! "-''// ~ 5°Lq;,_.£J fe-
~> "M q?rl.._1 /:e-£ ~!'" ~oh ~LJ"4_,~ /<. 
4///,.,,/ ~ //e f"'"' 0 -I ~ 4 j ~ 

I EXHIBIT 



"O e 
a. 
E 
0 

IJ... 

~ 
::? 
(/) 
::c 

PROJECT 57~.o y &1'4 ~/-.uv;0/1o...J or ;VA 

~LA'r/CWf , £oorEJ.-&~ T gJ . A I<· 

~.feoy.~and~ 
ARCHITECTS • ENGINEERS • PLANNERS 

DATE 12/v/8~ COMM NO. I 7.15"A 

TYPECL:wr~~c.7 /7/~. A/62.i!70-S7-<:.·'f00 1 PREL :{ FINAL SHEET NO. 56 

CONTENTS &.51!' or Es--r/w.,tJ7l!! CAL. BY .£?,?111 CKD. BY----

E. ~IV'r;t.,,,.,rott.s CJv-ft!./ f ,,o~/:I 11/,// ~ ~oyvt:/ .67 
74 c-or/ of' A~ 8-1-C r £) ~ 25/o ~v//~,1":/ 

G'. ~,-.-6r""e:J£f - M // J-c. ~yv/..J £7 
ti:#' t A - / i7 2.S 1" . 

/I . ·. /JJv,-r111ue.4. 

L..Aoo~ 

.D)'E~~x0 

/, 20 x /, i.5 .x /. zS-1< /.is = -2, 3 'f-

Jn.A7.t'll1A l... 

D .xff.x G 
/, :u>x/.zf.Jt /,25 :: /.88 

7 rt S"G <:::::..aN.r?' ,,<. e,e r / _.....,, 

.-ro l"/e't:? / '?'1 2.. 

f_ .£>CA"47e ~ 7'a /'7 5 2. (Af'('t,l;rle 5 lo INFµmtJt..; J 
~ o.5 .,. ; /, :i.. 2 

I< .AP.e? C,O/'/ ;Co/( ~.e.>/Pc~ 

d t-14 t-rr'! t:.e>N7£oL 

.L . ; A.J?7V.17A-1E~I M~:;:r~ 

/, L2... ~ /, 20 x /.CJS ~ 

I EXHIBIT 



ESTIMATE ·HAYES~ SEAY~ MATTERN AND MATTERN 
ARCHITECTS - ENQINEERS - PLANNERS 

PROJECT _.....;;..s;...;.r....;;~;.;;'D;...;Y;;.....;:6-="/{~"""'£..:;;....:~~/""':..;....:..;.';..;:""'-;.:;;;..a::.::r....:./.=.o,;..;;IV_.;/";;..:· ·r-_---L./t.1..;;...;...~..;;::o.:;..:'E.,_-~s _______ COMM NO • I 7 35 A 
__ ..._/{""""""""oL.A~"-'(l....,.oAX::::..L.,_..1.A~o_.;.os~C.=v=e.=-l r...._ __ /<._;a;;.;.!A..;.;.PS°~ ...... ,-~:......L..:t !<......;..;:. _____ SHEET NO. S 1 , 
LOCATION .fA/L?V5'7X/AL A/U°;f/ Jr//7 DATE 12/27/8~ 

SUMMARY BY __ """,'6"-1.#1---'-f/ ____ PRICES BY _________ CHECKED BY ___ _ 

HfA7&K/,ql.. 

ITEM DESCRIPTION QUANTITY UNIT L-A-5~ TOTAL 
NO. l.tlIT 

COST 
l.tlIT 

COST COST 
PRICE PRICE 

I OIL j, Al'l~A; !! > ~/Mmi<O I cA LS 3000 i.,5 zo00 

mot. 'rt,.0,L./J'/!l.. ;( Ol, 3 + ;<./.88 
/988 0,,w.r C#.rr 702..0 3760 /0780 

A /J :l v.>rmclV/ /Aero£ x /,5.tf 

/C/'! 2. ,/'/Z..Of ,!!'c, f ut"r //6600 I 

1· 

;:J DcNrr1<.1 r1~A -r1orJ 

s GI ,.0 ,Pt C h7 ~ IV'rlll. /,. Co.r~'I'\ )awt.c.t! 

/l/rr~Ar& h"/o,,,,,,-re/l t ~,.,r~uelf I 13A 2500 ]_5000 

c,._,,c,,,..,1,-,,,d'- /~'!'/;n a,..,;0 I f A 500 7SO 

I f;'.·o /,/.! ~ '- o,,.V J7-.:,~e 1Au I !!A ¢000 4-(:;)v ..> 

Pr.N11~1,.1GA1"1CJJJ /< £,;e ~ r t:/U 

.......... _. - ·- -', '-r'# // z. er /JO /f56o /ZO /3.::f-4-0 

.:?# ~: -· Pv~ppv6 /JJ.")(e/l. .z ,EA /000 2.000 ~ /6000 

DE/V1r,<.1 r/CAl1""; A E,lt!AOn.v 

~r..-e~£?"F // 2- (,, 'f /J.:> I 4-f .:.;o / 2<-'~~ i?, -i- 4- 0 

~ rP ri!.&AT/11.6 /IF~Cll. ;:;.. ,~-A / . .:;.:..;. - - ~ ~·~ .~ _- -"':J ..,. \...,, L.- c,... 

/_} EA4T~I FIU/:1"lON /LANtr//f,,{ 

{_a~,eFrl'! 16 4- :.:.. '( I ~.; .2. .J 320 I.:..:; ! ) ,.;_:"-: 

~;11..1~11',d /:-..;;~.,,,,~.e,_f :l. EA /.;,.;,./1 :!0._::..;:;0 51'.?.x.: /. c ,'. cC 
, 

5L.e.nx~ f'?F.T,--".KIV 1 '!,.,....,c:oS I .:.. 5 3_;.~) ;>·ca 12:; <lab .z_ 2. c . .: ,'(.:... 

FRP78ft,.J1\2315,.c:zs4 



ESTIMATE HAYES~ SEAY~ MATTERN AND MATTERN 
ARCHITECTS - ENQINEERS - PLANNERS 

PROJECT_~~~~~u=~-r~-.:..~_a_~--~-'LJ~~~'~M;._~~7-~;;..;~_~0;_·~--'~_P...;;;~~e~s~ __ COMM NO. /]3~ 
__ _.M ......... =e=LA::;.;;:...;..T_l<::J;;..;A/....;;...:;..S'_ ..... , __ g&....::.;;;~=f_...!.'°...:;V...:;.P.;..,·4:...:-r_---L&-'·-'~.;;..._;;;o...;;;~_....)____;F,_-,:.....;.R_..;;_.:..• ____ SHEET NO • __ s_~ __ _ 
LOCATION kPvsr~m1-. ~EA fY7P Df\TE /;i_/l..7/88 

SUMMARY BY_-'"~-~_;/ _____ PRICES BY _________ CHECKED BY ___ _ 

LAQO/(. /?!A 'f" e -<1,q L. 
ITEM OESCR I PTI ON QUANTITY UNIT TOTAL 
NO. UNIT 

COST 
UNIT 

COST COST 
PRICE PRICE 

f-"A-lf) /IP/Iv'~ 
/A/, L}I/? I ),.OO '-~ 15 /9000 ~o ,t-Bcco 
f?/' tJ/;0 J Ot:I() f,P 8 Roa::> 12 /3,.~ 

Sv6'roVJL /1~'140 ;l1iJ10 

/11 (/~'/I /t I£/(. x.Pl,34' :i</.f}8 

118~ ~.r. Ccsr ~5t:ttoo 54i54J 80CfJ+j 
A LJ Jl/57MENT /"AG'!"o/( >( 1.54 
/"1"1.J., ,P/ZofEt:.T CO.fl v ,;z 4-hnl:Jl 

3 /)er .... uoA ,.,.t!..,.JC)/\.) 

R L~ Hl./lt..DINI': I Lr /ooo /)00 

S 01_~0/VA TOR I EA 7_SO I _?~C 

)t'.AL/!.~ J Affac.. I-re~ I LS SotJ !.-aJ 

P1,,1>1'1,P I EA .Joo .2.,000 

S,,8"'4:•?"AL .z.z...ro -,30C) 
filµL.rtP.£1~'2 x;z, 34- :>< /. &B 

/16.'51 c:c,..,, Co$-r .'i :Z(, 'i .~~£4- /522 '1 

/.f ~;rTGJT~rNT !'At "R'.>~ x. /,51 
/9q 2. 17~o rr-r r /'"" ,,..,~ 12 ~4'i ~I 

. 
FRP7M.J~.C284 



ESTIMATE HAYES~ SEAY~ MATTERN AND MATTERN 
ARCHITECTS - ENQINEERS - PLANNERS 

PROJECT __ .f:-......7i_,.?.!...;..¥:J__._Y_""-h"""'"~-'-!.1e~--£.-~_~_,,"'-<:...;.:;...02...;..-r;""-70~>J....;;._ __ ?J,_~ __ ~_~_~_~_=> __ COMM NO • / 7 JS/I 

__ ..... kf---../t:J_..~---.. ...... 1.-0'-A.l("-'-"',---,&..._oo_~ ..... c ..... v=;:--'" ..... '--.... /Z-<a-'"vq..;.;;~~ ..... t _..._A ..... ,_Je_.;;....__ _____ SHEET NO • __ '5_°i __ _ 

LOCATION ___ k-""-....-r.-../ ...... _..~ .... ··>7. ..... /.._.i2.,_11J.-.'------.A---~.._E_A""--_...._f!'7t-'-'-"-I° ________ DATE / 2--/2 7 / $,8 

SUMMARY BY _ _.....UJ~'fr1 ......... fl ______ PRICES BY ________ ~CHECKED BY _____ _ 

f-A8UK #.1~ .r C·"f:IA(_ 

ITEM DESCRIPTION QUANTITY UNIT TOTAL 
NO. UNIT 

COST 
UNIT 

COST COST 
PRICE PRICE 

4- ,P II A t71v f11>-i €A.Jr 

c,HEm!l"AL .P"&/P /7VM/7 I J,.( Z)n 750 

f:r~~t5E r..A.iVk I tA /000 ;z..ooO 

fv/J 701".A '- /zSo 21s 0 

/J7 Vl..r'//J~I £°.12 ~3.i4- X/,88 
/188 ~. ~.fT ;;l.925 r:; 170 Ro'1S 
A 07tH1Jn~/Vl rACTol<. x/S4 
/~'12. P~o'TEcT /"',.,~..,.. l/;14-i;(o 

s ?o(-T /It:/'~ -r1 orJ 

Go/VC../Z;: rr 18.5 (., '1 /30 :;,4o5 /'l-0 2. '2. 2..-, 

I IP .rC.t.0AT1N6 ;4.r:.~.ar.:;/l I (A /~ 1000 ]¢0 1000 

Jv,d~o-rAL. J4-05 5 i..z.o 
~t?J.."rt.Jf?~/£/(. y ~.34 ~ llJ E 
/18~ I"~~. Cq.,. 79t;,A CJ814- 17782.. 

//o-rvn-meNr hc.-rot( ')( /,54 
/qCf 2 P/l.o1'£cr eo~r L,27 ~8 6-1 

6 P~~A ,,:-1211-r£ ;t;z., C-1<. L.J~" /: • .re/Z 

l2Et11/JV£ ~ 1"'1 ~A A, "7""1° / rt: t:J~ ll1t'~1A Joo er 1-o I '2.ooo lo 3000 

./?l t.1~"n.P1.1 E/l. >' ;;;.., 34 >( /,88 

/ '1 ;q?3 ea....s- Cor41" '>?080 SG4-o 33 72.0 

A .it?"f v rr,.., .e.NT hc..'TOJ( .xl,54 
11'1z. P~t:Jft.:c..~ r ~ 151 "f ..211 



ESTIMATE HAYES~ SEAY~ MATTERN AND MATTERf'' 
ARCHITECTS - ENQINEERS - PLANNERS 

PROJECT ...fiVPt /o.IC.. ffe/,,..,,.11.4~'7",o/\) i!:?,,C A/.P'PE.f COMM NO. I 7 3S A 

-""""~""""1._..a_V9~?"1-'o/Vf;.....=,,.i»'--"-/<,..;....oo___;rG..;....·v-'-J:....;;;;~....;...r __ .R._t;A_o.;..;:;~'"""'---=-~...:;'...:...~~· ________ SHEET NO ._b.;;;;__0 __ _ 

LOCATION .hou5"7/ZIA4, .11/r,,P DATE 12./2.7/88 

SUMMARY BY __ ,ta .... ~'--H _____ PRICES BY _________ CHECKED BY ____ _ 

L A60/.l. /YI• , !i"</.4J. 
ITEM DESCRIPTION QUANTITY UNIT TOTAL 
NO. t.tlIT 

alST 
LtUT 

alST COST I PRICE PRICE 
I 

7 C/Z1r £limo Vl'I '- I 

r/'~ -',d~.,-e 54' Cl ?t.o 14-o40 ;20 '54&/ I 
/;°ft1r A,,,,...,,. I f A 25oc. .:.z.500 l5ooo 5000 

/J,1.i1VAr.6ttl,..,~ ~/:IV I fjJ. )$0C. z.,SoO 15oa:, ;Sooo I 
/-hi(. C,o,.,,,,,"'e'ro'Jlf. /IH?lfG. LS - /~ /()OC> ,,9Xlti t;'&aO 

5ud7orAL. ;z.o04i:;. 31+80 I 
y .d, 34 v/,88 

I 

/J?VLT/,11?~1'-/(. 

/7&fJ r_a;.,r C-r.,. 46911- Sf182 /060701 

AD/ ~f 7HtE/V'f"' /-"ACT~ ~l.S4 I 

/'1'7' ~~"TEt:-'/ /..a"T Yb:J.j57 
I 

I 
I 

8 P~""'""Jrl ~ s£rrL .... ...J 1A.....,v I 

~ &,{, & JJrO 858° 11...o 712-0 I 

c /,. ,,, /,', .. ~ .... ,...,..__,/ I f A IOODf: 10~0 5°00t;tl 5aoc:O 

.)/,,,,tt> A,/_~ ./v•-A(' I 1.J .;'~ 75'00 I~ 22000 I . 

!2L,t;(. I ;;.2080 71'726 I 
A1 ,,,//, ~ /,-6..,,,,. .,./ 2 '¥J. x 18-fi 

I 

/ ?8~ r~.~r ~rt _s-;, 667 I 5o25o 2L>I Cf<l7 I 

A A r1.1~ r,11-,.r:N~ ~Ac1'ox x I t;4 I 

/1CJ 2 /'k>T/?~-r urr v :1ti'ff'2..) 

I 

I 

I 
I 

. I 



ESTIMATE HAYES~ SEAY~ MATTERN AND MATTERN 
ARCHITECTS - ENQINEERS - PLANNERS 

PROJECT -hG.J.c? Y ha £,,..,,_,,,.Vol'\) O,t:" NP.OF5 COMM NO. /7 I.> A 

____ ,J1'._1_~_~_A_/._~~_A<f ______ , ____ ~ _____ )/_~v~#-,l~-r ____ ~,,,e,_ft~~'IA-~~r___.._?_,,_f!~,~A::~---------------SHEET NO._b..;;;...;._\ ____ __ 

LOCATION~---'·~·/~~~P~~~'~T/;~:·=~~~..._ ___ Jv_·~_l~/? ________________________ ~DATE /~27/glJ 

SUMMARY BY _ __;;IJ._~ __ H _________ PRICES BY _______________ CHECKED BY _______ _ 

~BJ/'.: /)11" . ···"-'A£.. 
ITEM DESCRIPTION QUANTITY UNIT TOTAL 
NO. l.JilIT 

COST 
l.lllIT 

COST COST 
PRICE PRICE 

(./ A£JIJl/ICJNA/... /)ft 'f//V6 AEIJ> 

Co/\/c.. 51-7 /'f /Jo 71110 /2o ~5(40 

//J t/ L /I F7L I£/( ~:i.. 34 )r /.88 

/,. 88 ee.,,,,r- u, .. .,. /,,t~J'7 J 21403 z8i8oO 
A .P"1' ()f/111 E!-/T ~A~f'«(. .)( /.54 

/1 '12 ~~OTP"<.T ~CHT r.t14bz:t 3 / 

JO f ,C:/tt;tt:,/!" 7/~v.4: L ~,.._6 r;, ...,.,en i 0 C)C) 3~a~ 

./h t/'--f° I;:?/ I£:'.<?_ .c.:z. 3f )( J.8~ 
/9,8.£ c;~ Ccrr f 6386 56-10 ~oio 

/l P/"a7°1"1 I!~ -r r/lt::rol(. .ic. I . ..t"'-. 
/'172 ,/7/.!C./f;c.7 CJ;..~ 3J'il~ 

II ,t'1:r1.r1: /.;:;.1.. r ... -,,:. /<.' -<(/:Ct /J(Vl.,J'fh>-

/JJ,,,,/,IV"'"/CI,;. ~ I !'A 15ao /7oo )5~ 3500 

~"'£)/;::' Jo I.I ~ /.80 8 2~0 
-

_;v6;{.J{ I /~80 3740 
///wt,, 1?/:?t,.U~ ~ ;}.34- ;(/~$ 

/J,.;:~ G· ,.,,_,. C di JC/JI 703 / /090'2.. 
Al'/Vff,,._.,t:;.../ ./:::Al~/.(.. )(' J.54 
/.;; 'i 1.. //:..::.-f/'?c.T t:crr 1;£8!511 



ESTIMATE HAYES~ SEAY~ MATTERN AND MATTERN 
ARCHITECTS - ENQINEERS - PLANNERS 

PROJECT .>7v.LJ Y /'OIZ 4un1/VA1"10,..; o ,c:- µ.l'oc s COMM NO. I 7 35 A 

__ l1_.1_o_LA_?: ..... /....,CJ_,,.,,,_~_..._, ...... ~_oo___...>-..F v_.<f-..:-':;...T'.....__J<.o_;;....;.:A_~..;;...J__.1--',.q--''-'-~------------SHEET NO • _b='2.. __ _ 
LOCATION ___ ~=;..;:Q:;..:~;.;;.'f~r~=".;..,"°,-="'---'-fY~r~;...._ ____________ OATE 1/-1-/~'j 

SUMMARY BY ___ A=..:...fe..=----- PRICES BY _________ CHECKED BY ___ _ 

,i..,l<fOO/< .1?7;<;t 7 ._, ... ,A,_ 
ITEM DESCRIPTION QUANTITY UNIT TOTAL 
NO. I.NIT 

COST 
I.MIT 

COST COST 
PRICE PRICE 

C:..LE..~N s. \_ \j '()(,~ J,. G"2.\T 

~~Or\ ~IC~~l~C L~~OON 

\) ~ v.l QI \.t."' LA"' ~Cl"\ ~ ~°'" 
~ 

300. 9 ()0 - C\00 

L\~ S\~\~L J C-r.~ \ ~ .. .;.i;o~ 4-'::>0 'SO.o~ So 500 

~ W\ \)~ cs\ .... ~ •. ) G:ar,\. 5 ~., '2Ji)O~ \0. \:)1)0 - \(), ooo 
\--o ~~ ... 1\~,.., La ... \\;\\ 

I 
~£lot/ II 350 50 

/?? v //,a /,,v- J( ~. 34- .JI /.88 
{ 

:i. 665.J I 1 8 8 /" _e;.,r . ur-r ;<6S5q 'f 4-
/.? P :1'/X"I"""' tf'-r ~AUtJt. ;( 154 

/777- P~,,,I r: .... ., 14l 045 { 
v 

~.J1'2315.C284 



ESTIMATE HAYES~ SEAY~ MATTERN AND MATTERN 
ARCHITECTS - ENQINEERS - PLANNERS 

PROJECT __ .5_-r_~..;.;.';t7--'-Y--'-6-'··c=~ ..... "--fi:.-··~-/-,.,.....;..;;'""~~'-J..;.;.r._,10"""'. ,v=----="'-:;..''/'-~--.... &....:;....:.P~o.;_.· tr:.;;...:....:S;..;.-__ COMM NO • / 7 3 SA 

__ __._,t-?.-'/.....;,c,;....:'-"'1=...;"""1...:.·.-_,.~;;.;..'1"';;...:s~,-----/-'('_.:~_·~·-'. \"""'"/''-::"--'-Co:_.· ? ..... r...._ __ ,,P_-..:_.::,"-11'•.;.,;;;' '-="~....;..__...;../:...:.,_;_··~-~ .;_· ___ SHEET NO • __ 6_~----

LOCA TI ON --'-="'-6._v_7 .. ·:·"""'·"'':;...;..f!=r< ..... l __ #Y_7'_~ ____________ DATE 1 / + / roq 

SUMMARY BY __ C;;;._\"'\;....r\ _____ PRICES BY _________ CHECKED BY ____ _ 

ITEM 
&.. ,.., ti" Fi,. /Pl~'rEf:iAI-. 

TOTAL DESCRIPTION QUANTITY UNIT 
NO. LtilIT 

COST 
LtlIT 

COST COST 
PRICE PRICE 

I Or,A/177l., ,:;,~A .,.,DrJ 

5v-"7PLIE""'e-~rA L /)Xl-'6.e"N 
.a. __ , I 

///,.;,.Iv. /)/~w / r:.~<. i Cc,wr/l.oL(.f!/l.. I ~A .2-500 3500 

/ ;;-/!;./:·' N;t'l t.. /:",r:~ ·,o ;:',..,~/" I E/J SoO 7SO 

"1-0,··,,::.,) /;:..It.,~ . rr.:-.,,.w.J! ~wt:. I EA 4-.foO &500 

/?: ;.., , x1r1c,11 f"Jov ~/~.t. ... ~.f\! 
U '~·r'I'! ~rt',/ ... !, ... b1 er /30 8170 /l.0 gzBo 

/.~ /-P ~"''""' r: ,.., .,,,..!": //'. r.·.·,< 2- f'A /I.Do ddCJO BoQ:; /6000 

. ...., 
////!,;' tA'IP1r,;,r ·:A. Ar-;."r..rc1l 

.· -. At: .N. ,,..,., 69 (,, 't 130 B "i 7o /z.o Lfz.Bo 

/'J,1 p .r""•',,,;J~ 20 eA t3 /bO B /60 
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