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AMERADA HESS CORPORATION

732-750-6000 1 HESS PLAZA
732-750-6105 (FAX) WOODBRIDGE, NJ 07095-0961

July 31, 1998

Ms. Lori Murtaugh, Hydrogeologist
Ground water Quality Section
Bureau of Water

South Carolina Department of Health
and Environmental Control

2600 Bull Street

Columbia, SC 29201

Via Overnight Delivery

RE: Corrective Action Plan Summary
Amerada Hess - Charleston South Terminal
4650 Virginia Avenue
North Charleston, South Carolina
Site ID# 14003

Dear Ms. Murtaugh:

As per our discussion, attached is the Corrective Action Plan Summary for the Amerada
Hess - Charleston South Terminal. The Final Corrective Action Plan (CAP) will be
submitted to you by August 7, 1998.

Also enclosed are summary tables showing groundwater fluid level data and groundwater
analytical data from the Second Semi-Annual Sampling Event conducted in May 1998.
As proposed in our letter to you dated January 5, 1998, Navy wells NBCA-039-011,
NBCA-039-014, NBCA-039-005, NBCA-039-002, NBCA-039-003, NBCA-039-010,
NBCA-038-003, NBCA-039-012, and Charleston Terminal wells MW-5 through MW-30
were gauged for fluid level data. Any wells not exhibiting free product were sampled for
BTEX, MTBE, naphthalene and PAHs. Figure 1 graphically depicts both the free and
dissolved phase data in reference to the site monitoring wells.

Based on the data collected from the site monitoring wells, including data from the
recently installed wells MW-27 through MW-30 proposed in our letter dated March 3,
1998, the site is now adequately delineated for both free and dissolved phase constituents.
The CAP mentioned above has been designed for multi-phase extraction of dissolved and
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free phase hydrocarbons within the saturated and unsaturated zones and will address the
areas of concern.

If you have any questions or require additional information, please call me at (732) 750-
6918.

Sincerely,

e

Alex Sagebien, Supervisor
Refining and Marketing Remediation

Enclosure (1)

cc: Daryle L. Fontenot, P.E.
Southern Division, Naval Facilities Engineering Command
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CORRECTIVE ACTION PLAN SUMMARY
AMERADA HESS
CHARLESTON SOUTH TERMINAL
4650 Virginia Avenue, North Charleston, South Carolina

Monitor wells containing free product and/or high dissolved petroleum hydrocarbons will be connected to a total
fluids extraction system. The system is designed to remove air and liquids from the selected wells. Based on pilot
test results using a vacuum truck it is anticipated that each well will produce approximately 2.5 gpm of water and
approximately 50 cfm. The overall system flow is anticipated to be 10 gpm of ground water and 200 cfm of air.

Selected Extraction Wells
Monitor wells MW-5, MW-11, MW-14, and MW-19 (containing free product), and MW-6 (closest to the

Navy well containing product) will be connected to the system.

Total Fluids Extraction Equipment

The selected wells will be retrofitted with a T fitting, a drop pipe, related valving, and an air-tight seal. The
extraction equipment consists of three main components; 1) a Travaini TRO-200 vacuum pump, 2) a moisture
separator/sﬂencer and 3) a transfer pump Equipment will be controlled and protected from internal electrical
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iematic diagrams and information are included in Section 1.

Primary Ground Water Treatment System

The primary ground water treatment system will consist of three stages.

Stage One - Oil/Water Separation: A 990 gallon separator will be used to separate the entrained free product from
the ground water, The product will be collected in a separate product tank, and will be removed with other waste
product generated by the terminal operation.

Stage Two - Aeration/Transfer Vessel: The separator will discharge to a 350 gallon tank which will be used to
aerate the ground water and to provide storage in front of the last stage of primary treatment.

Stage Thiee - Air Strippinig: A iransier pump will move water from the aeration vessei to a Z4-inch diameter by 30
foot tall air stripper.

Schematic drawings for the primary ground water treatment system are included in Section 2.

Secondary Ground Water Treatment

Activated carbon wiil be used for secondary treatment prior to discharge. Two sets of two 55-gallon drums of
carbon will be connected in series to complete the ground water treatment. A transfer pump and bag filter wll be
placed in front of the carbon to provide the necessary water pressure and particulate filtration. Typical activated
carbon data is included in Section 3.

Treated Ground Water Discharge
The treated ground water discharge will be directed to the storm water retention pond(s) located on the east side of
the terminal property. The surface water discharge will be permitted through Hess’ existing NPDES permit.

Remediation End-Points

The mode] published by DHEC in the guidance document “Risk-Based Corrective Action for Petroleum Releases”
“dated June 20, 1997 was used to calculate the Site Specific Target Levels (SSTLs) for the contaminates at the site.

The receptor was considered to be the marsh and the Risk-Based Screening Levels (RBSL) were applied to that

point. (Note; The DHEC RBSLs are largely equivalent to drinking water standards i.e., 5 ug/l for benzene, 1000

ug/l for toluene, etc.}. The outputs for the models are contained in Section 4 and the results are summarized below:

Contaminant SSTL (ug/l

Benzene 477
Toluene 96,289
Ethyl Benzene 66,355
Xylenes 946,193
Naphthalene 2,389

Following removal of free product, the site remediation will be considered to be complete when the these levels are
achieved on the site.
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e Free and Dissolved Phase Isopleth Map from May 1998
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TABLE1

SUMMARY OF LIQUID L.EVEL MEASUREMENTS AND GROUND WATER ELEVATIONS

Amerada Hess - Charleston South Terminal
4650 Virginia Avenue

Y]
[k

orih Charleston, South Carglina

* Topof. |DepthtoProduct] Depthte |Product Thickness| Cour. Ground Water
WelllD. - Date Measured | . sing (Ft) ) [Watet ) Elevation (Ft) |
12121/96 14.89 6.21 1
- 2297 6.11 6.21 010 8.76
1226187 372 420 0.48 11.07
Y1498 405 445 0.40 10.76
MW-§ 12121196 16.38 6.87 10.01
1122187 590 098
12126/97 576 5.90 0.14 11.09
SM498 490 5.01 0.1 11.96
MW7 1221796 16.22 6.79 9.43
ANy 6.02 10.20
1272607 485 486 0.01 11.3%7
S48 450 491 0.01 11.32
MW-8 12721196 16.51 160 8.91
1722191 N 140 R
12126197 5.93 10.58
MW.-9 12121196 16.40 .76 9.64
122097 5.69 an
1212697 459 540 p.81 11.65
514298 468 492 0.24 11.67
MW-10 12721186 16.97 6.95 559
1722197 6.91 10.06
12126197 5.15 11.82
Y1498 5.12 11.85
MW-11 12121196 16.32 1.65 8.50 0.85 8.50
1122197 65.25 9.04 .19 951
12126087 474 483 0.09 11.56
514198 450 458 0.08 11.80
MW-12 12721198 16.20 585 10.25
1122197 591 10.29
1212607 420 12.00
51498 4.16 12.04
MW-13 1272196 17.09 6.70 10.3%
1122197 6.64 1045
12126197 487 12.22
s1498 4.87 12.22
MW-14 1212196 16.49 740 9.09
12297 6.29 6.58 0.29 10.14
12126197 38 5.24 1.38 1235
¥14/98 395 421 0.26 12.49
MW-15 12121196 16.00 5.85 10.15
112297 5.90 10.10
12126197 33 12.64




Tables1

TABLE 1

SUMMARY OF LIQUID LEVEL MEASUREMENTS AND GROUND WATER ELEVATIONS

Amerada Hess - Charlesten South Terminal
4650 Virginia Avenue
North Charieston, South Caroiina

Topof {DepthtoProduct; Depthto |Product Thickness|  Cortr. Ground Water
Well L. | Date Measured | ., . (F) Water Ft) | . (Y " Edevation (FY)
MW-16 12/21/96 16.47 6.15 10.32
- 122097 6.18 10.29
1212697 4.40 12.07
514198 392 1255
MW-17 1212196 16.55 6.38 1017
12297 6.3 10.24
12726007 448 1207
51498 439 12.16
MW-18 1221096 1750 740 10.10
1122197 754 9.95
12126097 360 594 234 13.43
514198 523 524 0.01 12.27
MW-13 12121796 17.44 6.42 11.02
122097 - 5.47 10.97
12126197 398 413 015 1343
514798 390 411 0.21 1350
MW-20 12121156 1743 6.35 11.08
12201 6.32 11.11
1226097 410 435 0.25 13.28
51458 420 4.22 0.02 13.23
MW-21 12121196 16.74 583 10.91
1122197 575 10.99
12126097 368 13.06
5/14/98 an 13.01
MW-22 12721196 1724 565 1159
12297 559 11.65
1226097 384 13.40
MW-23 1272697 1573 362 121
514798 42 11.47
MW-24 1226187 14.82 380 11.02
514798 453 10.29
MW-25 1226197 14.10 315 10.95
5114198 444 9.66
MW-26 12/26R71 1184 NM NM NM
5/14/98 255 9.39
MW-27 51458 - 2.00 -
MW-28 5114798 - 425 -
MW-29 5114/98 - 4.16 -
MW-30 5114/98 1410 315 10.95
PZ-1 12121196 16.23 6.35 155 12 9.64
12297 6,15 8.29 214 9.65
1226197 487 496 0.09 11.34
5114198 436
PZ-2 12121196 16.62 6.80
122197 6.60
1226097 491
511498 4,65
[03s-011 5114798 — 463 N 0.10 g




TABLE 2
SUMMARY OF GROUND WATER ANALYTICAL RESULTS

Amerada Hess - Charleston South Terminal
4650 Virginia Avenue
North Charleston, South Carolina

MW | 12126097 <10 <10 <1.0 <10 ND <50 <50 <10.0
MW-2 | 12/26/97 <1.0 <1.0 <1.0 <10 ND <50 <50 <10.0
MW-3 | 12/26/97 <10 <10 <10 <10 ND <5.0 <50 <10.0
MW-4 | 12/26/97 <1.0 <1.0 <1.0 <1.0 ND <50 <50 <10.0
MWS5 | 12/23/9 908 <5.0 5.0 17.0 113 <40.0 513 <10.0
MW-6 | 12/23/96 598 5.09 121 409 1,130 <40.0 587 <10.0
MW7 | 12/23/96 12.4 <50 <50 <50 124 <40.0 <50 <10.0
MW-8 | 12123196 <50 <5.0 <5.0 <50 BDL <40.0 <50 <10.0
12/26/97 <1.0 <1.0 <1.0 1.45 15 474 <5.0 <10.0
MWO | 12/23/96 490 1,030 900 2,920 5,340 <40.0 480 <10.0
MW-10 | 12/23/96 264 9.96 266 1,710 2,010 <40.0 354 <10.0
12/26/97 116 <50 131 466 609 2638 237 <10.0
5114/98 15.1 <10 114 474 603 <1.0 <1.0 <5.0
MW-12 | 12/23/96 <50 <5.0 <50 4 <50 BOL 76.3 <50 <10.0
1226/97 <10 <1.0 <1.0 10.1 10.1 526 <5.0 <100
5/14/98 <1.0 <1.0 <1.0 <1.0 BOL 10.5 <10 <50
MW-13 | 12/23/96 32.1 <50 16.5 142 191 <40 <5.0 <10.0
12/26/97 336 <50 413 1,170 1919 <50 <50 <10.0
514198 866 55.2 1160 49,600 51,700 <10 425 132
MW-14 | 12/23/96 486 610 408 1,300 2,800 <40.0 <20.0 <10.0
MW-15 | 12/23/96 220 11,200 368 31,700 43500 <40.0 <20.0 <10.0
12/26/97 206 11,100 565 34,100 46,000 <50 <50 <10.0
5/14/98 128 4,800 337 26,400 31,700 <10 92.0 68.8
MW-16 | 12/23/96 774 499 1,190 11,600 14,100 <40.0 737 <10.0
12/26/97 1,010 302 1,610 14,500 17,500 <50 <50 <10.0
5/14/98 798 529 1,600 1,990 4,920 <100 219 314
MW-17 | 12/23/96 <100 <100 4,400 15,000 19,400 NS 110 305
12/26/97 <20 356 945 4,760 5741 <20 <20 <10.0
5/14/98 180 603 3,090 139,000 143000 <100 268 326
MW-18 | 12/23/96 293 1,190 257 88,800 90,300 <40.0 <50 <10.0
MW-1S | 12/23/95 <100 <100 <100 30,000 30,000 NS 82 345
MW-20 | 121239 | <100 <10.0 <10.0 2,080 2,080 <40.0 <10.0 <10.0
MW-21 | 12723196 325 90.0 965 3,210 4,580 <50.0 <50.0 <10.0
12126197 638 <50 1,090 3,450 5,180 <50 <50 <10.0
5114/98 824 109 1,280 4,990 7,200 <1.0 478 177
MW-22 | 12/23/96 <S50 7.33 5.0 89.4 96.7 <40.0 <50 <10.0
12126197 <10 <10 27.4 252 52 <5.0 <50 <10.0
5114/98 <10 <10 18.9 234 423 <1.0 44.0 177
MW23 | 8/27/87 17 29 5.2 450 489 <10 48 8.8
12/26/97 <1.0 <1.0 <1.0 453 453 <5.0 <50 <10.0
5/14/98 <1.0 <1.0 <1.0 493 493 <1.0 <1.0 <5.0
MW-24 | 8/27/97 73 1,200 150 880 2,300 <100 110 394
12126197 211 260 75.7 302 659 <50 <50 <10.0
5/14/98 12.0 80.0 537 270 416 <1.0 94 556




TABLE 2
SUMMARY OF GROUND WATER ANALYTICAL RESULTS

Amerada Hess - Charleston South Terminal
4650 Virginia Avenue
_C_harleston, South Carolina

13
<10.0
5/14/98 <1.0 <1.0 1.01 <50
Mw-26 8127197 81 20 49 130
514198 183 ] 123 182
MW-27 5/14/98 <10 <1.0 <1.0 <50
MW-28 5/14/98 15.3 1.90 16.9 <5.0
MW-29 5/14/98 <1.0 <1.0 <1.0 <5.0
MW-30 5/14/98 <1.0 <1.0 <1.0 <50
Notes:
i e Al concentrations are in ug/L
e Total BTEX is the sum of benzene, ethyl benzene, toLene and xylenes |
MW-12 12/23/96 6.7 270 -




TABLE 2.1

SUMMARY OF NAVY ANALYTICAL DATA

Amerada Hess - Charleston South Terminal
North Charleston, South Carolina

Well 1.D. S;:)r::JT ed Benzene | Toluene b:::gr;e Total Xylenes | Total BTEX] MTBE Naphthalene PAH
NBCA-038-001 127196 <5 <5 <5 <5 0 NA
NBCA-038-01D 217195 <5 <5 <5 <5 ND NA <12 ND
NBCA-038-002 1217196 <5 <5 <5 <5 ND NA
NBCA-033-001 27195 <5 <5 <5 <5 ND NA
4/23196 a7 <3.9 9 68 124 NA <11 ND
6/20/96 35 <2.2 10 81 126 NA <11 ND
10/7/96 110 <4 M 72 216 NA <10 ND
5114/98 198 <1.0 31 137 3r2 1 <1.0 11.6
NBCA-039-002 12/3/95 <b <5 <5 <5 ND NA <12 ND
12/5/95 <5 <5 <5 <5 ND NA <12 ND
4/23/96 <§ <5 <5 <5 ND NA <10 ND
6/20/96 <5 <5 <5 <5 ND NA <11 ND
10/8/96 <5 <5 <5 <5 ND NA <11 ND
5M4/98 <1.0 <1.0 <1.b 215 2.2 <10 <1.0 <50
NBCA-039-003 5114/98 <10 <1.0 <10 <10 ND N <1.0 <5.0
NBCA-039-004 | 5M4/98 <1.0 <1.0 <1.0 1.67 17 21 <1.0 5.0
NBCA-038-040 | 12/6/05 <5 <5 <5 <5 ND NA <{ ND
4125/96 <5 <5 <5 <5 ND NA <11 ND
6/21/96 <5 <5 <5 <5 ND NA <12 ND
10/8/96 <5 <5 <5 <5 ND NA <12 ND
10/21/96 <5 <5 <5 <5 ND NA
NBCA-039-005 1206195 20 <5 <1.4 <G 90 NA <91 13
4124196 100 <17 <3 11 1M1 NA 64 87
62196 170 <1.3 <11 <45 170 MA <35 ND
10/9/96 78 <5 <5 <5 78 NA <10 ND
5/14/98 77 <10 245 7.66 104 55.8 3.0 279
NBCA-039-010 8/1/96 <5 <5 <5 <5 ND NA
1011/96 <5 <5 <5 <5 ND NA <4 ND
37 <5 <5 <5 <5 ND NA <10 ND
5/14/98 <10 <1.0 <1.0 <1.0 ND <1.0 <1.0 5.1
NBCA-038-10 §/i5/46 <5 <5 <5 <5 D MNA
9/28/96 <5 <4 <5 <5 ND NA <10 ND
- 11/6/96 <5 <5 <5 <5 ND NA
17 <5 <5 <5 <5 ND NA <10 ND
NBCA-039-100 | 9/19/%6 <5 <5 <5 <5 ND NA
9/28/96 <5 <5 <5 <5 ND NA <91 ND
11/6/96 <5 <5 <5 <5 ND NA <10 ND
3197 <5 <5 <5 <5 ND NA <10 ND
NBCA-038-011 812196 620 140 190 413 1383 NA 4
10/10/96 200 24 140 165 529 NA 330 540
10/15/96 200 <5 190 440 830 NA 480 794
NBCA-039-012 514198 338 <1.0 <1.0 347 373 361 <1.0 <5.0
NBCA-039-014 206197 8 <5 <5 <5 8 NA <5 ND
3/20/97 23 <5 <5 <5 23 NA <10 ND
514/98 17.7 <10 <1.0 1.2 18.9 185 <1.0 1.6
NBCA-033-14D 216197 <5 <5 <5 <5 ] NA <5 ND
Imfar <5 <5 <5 <5 ND NA <10 ND
NBCA-039-15D 216197 <5 <5 <5 <5 ND | NA <i0 ND

tes: All concentrations are in ughl



TABLE 2.2

NAVY OFFSITE GEOPROBE PROGRAM RESULTS

Amerada Hess - South Charleston Terminal
North Charieston, South Caroiina

Well .0, Date Sampled Benzene Tolusne | Ethyl- benzene | Total Xylenes Total BTEX
039-G-P022-11 9126196 <5 5 &5 <5 5
039-G-P022-23 3426196 | <5 <5 <5 <5 ND
039-G-P023-12 9/25/96 s <S <5 <5 ND
039-G-P023-26 9/25/96 <5 <5 <5 <5 ND
039-G-P024-12 8/25/96 <5 < < <5 ND
039-G-P024-26 9125196 S <5 <5 <5 ND
039-G-P025-10 97196 <4 <1 <5 10 10
039-G-P025-20 9/27196 A <5 <5 8 8
039-G-P026-11 9/30/96 < <5 <5 <10 ND
039-G-P027-11 9127196 <5 -<5 <5 <10 ND
039-G-P029-10 9/30/96 <5 ) <5 <10 ND
039-G-P031-27 9/26/96 <5 S <5 <5 ND
039-G-P032-11 8/27/96 < <Q <5 < ND
039-G-P033-11 8/26/06 <5 < <5 <5 " ND
039-G-P033-25 9/26/96 <5 S <5 <5 ND
039-G-P034-11 9727196 <5 S < <5 ND
039-G-P035-11 9127196 <5 S <5 <5 ND
039-G-P035-30 9727196 <5 5 <5 <5 ND
039-G-P036-11 9/27196 < <5 < < ND
039-G-P037-11 9/30/96 <2 < <5 < ND
039-G-P037-19 9/30/96 <5 < <5 <5 ND

Notes: All concentrations are in ug/l.

Tables2
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P.16-36

9p8 752 6105 TO 919545657629

JUL 24 *98 17:43 FR RHC WDBG ENV

b’* XM

S

1 TRAVAINI TRD-200
2 GX30 SEPARATOR
3 MOYND PUMP

4 CONTROL PANEL

-r'—""“"""'@

ROBH
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| J.E.GASHO & Assoc., lnc.

*0, 8T 1449
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SHEET 1 OF 1
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JUL 24 'S8 17:40 FR AHC WDBG ENV 9pg 7S@ 6185 TO 919545637629 P.18-36

JUL-19 S7 10:24 FROM:J.E.GRSHD. ASSOCIATE 618-692-5837 TD: €8 7S@ SIS PRGE: @1
J. E. Gasho and Associates, Ine. WU/TATIUIN
Auvthorizad Manufaciurar's Reprasentalives ¥J7188.C
P.Q. Box 1449 Pludot tresicaiy the above numbr when odeting

WEST CHESTER, PENNSYLVANIA 19380

(610) 692-5650 FAX (610) 925837 Quote Dafe: 7/40197
Inquiry Date: 7/10/97
Salesman:  J. Hopon
TO: Amerada Hess / Natalie

Site Remeadiation / Steve Morrow
Attn.: Natalie / Steve Morrow Reference: ST. Croix Terminal
FAX: (908) 750-8105
Evbnwied Shipping Dela: S v OB ' Torrma:
Delivary 2 to 3 Weeks, Best Way Wast Chester, PA Net3o
Quantity Description
1 1E.Gasho & Assoc, Inc. Hi Vac. Remadiation blower package conuisting of the following

items mounted and wired éna common skid;,
A, Travaini Dynaseal Liquid ng Pump Modd TRO-200V-1A, 15 hp, ‘IEFC, 23073760,
Motor, medfornomalﬂowofzmacﬁnmdm Vacuum at 29" Hg.
High Eiiciency mscmrge separator element, air ¢ooled haat exchanger, automc temp,
:ontrol valve, teal liquid solinoid valve
B. Tnline filter, check valve, relief valve, low oil level switch

C. GX-60 Tnlet moisture separator with sight gauge, (3) level switches, demister pad ia basket,
Moyno Progressive Cavity Transfer Pump, 1/2 hp. 230 volt, 3 phase

D. (2) Vaamm Gauges
E. Rowon Air Flow Metu'MOAJSOQ r.lted for 70-350 scfin with piping®*
F. Totalizing Meter oa Mayno Pump Discharge (.25 to 20 GPM), max temp.<105 deg. F.,
max. Pressure=150 psi, 3/4” NPT, + 1% accuracy
G. Nema 4 coatrol panel consisting of:
- Power Discoonect Switch
= 15 hp and 1/2 bp Motor Starters, 230 vol:,3phm

- ﬂ}mmwﬁmmh@h
-mhqmdlevd,towoulem.l-f‘r . fauls with red indication lights

- manual reset button Net Price Ea. $19922.00
*» Jdischarge stack with flow meter su 7 field instalation
- Notes: )

1. Manubacturer’s Standard Terms & Warranty apply.
2. Piace ordery with:  LE. Gasho & Assoc,, Tnc,
3. Terms: Net JO upon credit approval
alid for 30 dayx.
8y . Accapad

o Thank vont
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b UNIVERSAL SILENCER
umfﬂw A BIVISICN OF NELSON NOUSTRIES, INC. APPLICATION GUIDE
S -0 por 411, Sugtion, "-’%i:.ﬁﬁw‘! 53569 . VACUUM PUMP WAT
B goaa714272 Fas 600AT342 SEPARATOR SILENCE%HS
Technical Butietin 88-1114 (P 1 o1 ) Reviged 8-1.92

Separator silencers are used to remove water from a Row of airin vacyu ing e
liquid ring vacuum pumps or water sealed rotary positive blowers. Of?t:'mni‘n’lits:g: :f“ﬂ?eg :'uur:l%r
the separator removes process water from the flow befare gaing into the pump and ¢n the
discharge side the 2eparator remaves either process water or seal water or both and pravents it
from being discharged Into the atmosphere. Vacuum systems have two diferant phases of
cperation thatmust be considered in sizing and selecting lhe proper separator siiencer. The first
phaseisastart-up phase where the pump has justbequn evacuating the system: the other phase
is normal aperation where the sysiem has reached its eperating vacuum level. Two 2spects of
separator silancer performance, water rameval and prassurs drop, must be considered during
bath system pperating phases for propear saparator silencer salaction,

Separater silencers may be required for both the inlet fvacuum) and the discharge (atmos eri

ﬁ‘a'v?ctuqm Syslllm. Ho.:wer. only the most cﬁﬂca'l applications require signiﬂca?'nt it;'llusilznh:igg
inlat separator provides corrosion protection for the pum removing most, if natajl,

process liquid before it enters the pump. ad gmost i notall of the

The atmosphaeric discharge ia normally extremely noisy and, in mest instances, must be pravided
with a high perfarmance separator silencer. When an inlet separatoris not provided.bolnplhe infet
water and the sedl-water 13 released fo the pump discharge, In these cases. the discharge
sepaﬁnﬂ may have 10 ba over-sized to prevent the liquid capacity of he saparater frem being

Sawra . .

TV g W) W

When in doubt regarding a specific abpﬁcation. contact the lactory.

VACUUM PUMP OPERATION AND CAPACITY

Whan a vacuum pump first starts operating at normal atmospheric pressure, sysiem pressure
drops and power requirements are at their maximum. As the pump continues to evacuate the
system, the inlet pressure decreases $0 the system pressure losses and power requirements
decreasa, The inlet volume flow, (ACFM) stays essentially constant throughout System aperation.
butbecause of decreasing inlet pressure the discharge volume decraases until normal operating
conditions are reached.

Vacyum pump capacities at operating conditions are givan by ihe inlet volume flow of air and the
amount thal the inlet pressure has been reduced below atmospheric pressure. Thus pump
capacilies are stated as inlet actual cubic fest per minuta {ACFM) at a relative vacuum usually
measured in inches of mercury (“Hg). :

WATER SEPARATION PERFORMANCE

Separator silencers meet their rated water separation efficiency ata nozzle velocity of 5500 fpm. At
lower velocities their perfarmance [mproves, at higher valocities thelr efficiency decreases, The
noxzle velocily is the air velacity in the inlet or dis¢harge nozzle and is equal to the achual volume
flow rala divided by the nozzle area,

Since the inlat volume flow rata i$ nearly constant during vacuum pump operation, the inlet
separator silencer should be sized 80 the velocity does not exceed $500 fpm during al phases of
operation (sea Tabls 1),

The discharge flow rate decreases from start-up to normal operation and In some applications it
may be acceplable 10 exceed a velocity of 5500 fpm during start-up. If it is not acceptable w
discharge waler during £tant-up, the velocity must be reduced (see Table 1). 1! some water by-pass
Is atiowed during start-up, the selection of the discharge separator silencer shouid be based on
pressure droep.

Inlatand discharge separator silencers require drain systems to remove the water. These systems

(both infetand dischargs) must provide an adequate drain sealing system to oifsat the vacyumon
the intet side and prevent blow-out on the discharge side.




JUL 24 *98 17:42 FR AHC WDBG ENV 508 750 6185 TO 919545657629 P.13/36

JUL-18 97 18:25 FROM:J.E.GASHO. RSSGCIATE 618-8%2~5837

TD:9E8 758 5185

Technical Buiteun 88-1114

198, 2503

Revised 8-1.92

- SEPARATOR SILENCER PRESSURE DROP

Separator Silencer presaure drop depands upon velocity and pressyre. In a it

. . b N 3 uum system jtis
maximum during slart-up. Underngrmal atmospharic conditions th oy yan.
eitheér an inlet or discharge separator silencer Iy; Spressure drop atsiant-up for

Pressure Drop Caefficients ap = (ACEM), classt
Separaior/Siencar! Preasury Drep ACEM = Inlgt votuma (
Model Casticionl - C - voluma fiow
C = sep/tliencar AP coeticient
Vi 25 AP = Frassure ¢rap in mches of water
uvs p = Silencar size (no2zle diameter In inchas
VDY 43 V = Vsiacity m ieer per muawe
usvy 4,2 i IN® $%7t-up pressure drop 13 axcessive, usy tha Nlow
ucs 40 given for 3 iower relative vacuwm. or caleylate 3
USS 55 sllencer size vany:
URS 55 peaam HACFM ;3%
POY 42 C = sep/ silancar AP cosfBicient

AP = Desired pressure drop i inches of water
b = Silencer Size (noxzie dlameter) in incnas

- TABLE 17 MAXIMUM CAPACITY (INLET ACKM) £OR FULL, WATER SEPARATION EFFICIENCY AY OPENATING VACUUM

L4

Neminal Oparating Vacuum, “kg
Site q° 5 10 15 T 10 2gee
1 30 36 45 80 75 90 98
15 70 3] 101 135 169 204 221
2 120 144 180 241 301 as2 353
2.5 190 225 282 are 471 568 814
3 270 axd 408 541 878 g44 g82
3.5 370 441 552 137 22 1110 " 1200
4 480 576 721 943 1200 1450 1570
"5 750 200 1130 1500 1880 2280 2450
] 1080 1300 1420 8a7a 2710 az60 3530
8 1920. N0 2380 3850 4820 2790 §280
10 3000 3600 4510 -§020 7530 9050 9800
12 4300 $190 6420 8860 10800 13000 14100
14 . 5300 7060 £330 11800 14800 17700 19200
16 7700 9220 11500 15400 10300 23200 25100
18 9700 11870 14500 19500 24400 25300 31800
20 12000 14470 18000 24100 3000 36200 35300
22 14500 17430 21800 29100 5400 43800 47500
24 17300 20750 26000 34700 43400 52100 56500
28 20300 24350 30500 40700 50900 651200 66400
28 23500 28240 38300 47200 59000 70900 77000
a0 27000 32420 40800 54100 67800 81400 88400

*This column (s ysad [or inlet sAparator Silencers And gitcharge SEpaZAK SilBncirg with na waler Bypads during siant-up.
»r@apacity 8! opeeating vatuum Sraaler than 20 "kg I8 limited by start-up conditions,
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Universal’s
Vacuum Pump Silencers
and Separator Silencers

Whethar your vacuum pump urohlchs are infal or dis-

charge noises — water or Bquid deoplats baing carried’

ovar Into vacuum pump infet or discharged Wnto the at-
masphare —os & combination of both=Universathas the
unit igeally suited lar your operational nequiraments.

REFERENCE TABLE

INLET SEPARATOR SILENCERS , -

YiSeries Medium degres siancing,
95% waterrermoval,

UvsSeries Medium degres siencing,
99%+ walet remova),

DISCHARGE SEPARATOR SILENCERS
VDY Setias High degree silencing,

Universal can attanuste inle( or aischarge noises - as LEVY Gecies $5%waterremaval,
wedl as separile out iquids « which costs you neediess UCS Serins Madium dagres tilenaing,
horsapowe, 99% + walerremaval.

: USS Serios Gegres silencing
Any way you look at It, Universals Vacuym Pump g.,_wus;.mw
Separaiors Siencers Can save you money - will creare . N
befler employae relations - and make your community 2 UAS Saties Critical degrewadancing,
guieter place 10 live in. 29% 4+ water removal,

inlet Saparator Silencers

e Fianges Meikch 1235 % Diamarar

and Drilting

W* warsr Pump Vans .

-
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INFLUENT OIL - WATER MIXTUREL
INLET WEIR

Ol SKIMMER

TILTED PLATE SEPARATORS

OIL DAM

OUTLET WEIR

CLEAN WATER EFFLUENT

NOTES:

EXTERIOR PLATES 12 GAGE STEEL

3AFFLES 14 GAGE STEZL
INTERIOR MIG WELDED
VENTS NOT SHOWN
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CARBTROL

WATER PURIFICATION CANISTER
200 POUND ACTIVATED CARBON L-1

MY

The CARBTROL L-1 (liquid)
Canister handles up to 10 gpm.

FEATURES
* 200 pounds of high activity carbon.

+ Large 1 1/4" internal piping. Low
pressure drop atlows operation of

three canisters in series.

- » Standard FPT couplings for easy
M CARBTROL* instailation - saves time and money.
-
+ Special “no leak" lid gasket.

» Heavy duty steel drums, DOT 17C,
suitable for shipment of spent hazardous
carbon.

‘+» Piping design eliminates channeling.

SPECIFICATIONS {
DRUM: 24"@x 34" high, | P 4
mild steel, epoxy ! 2 ;
phenolic internal | 15
coating, with P S :
polyethylene liner. | S 2
CARBON: 200 ibs. ) /
SHIPPING WEIGHT: 250 ibs. cR> . p - 1.0 g
INLET: 1 1/4" FPT, steel P / o
CUTLET: 1 1/4" FPT, steei / L 0.5 P
. ; F :
INTERNAL PIPING: 1 1/4 PVC l 7 b
DRAIN: 3/4" bung / S
PRESSURE DROP: 1.25 psi @ 10 gpm g 0.} 0 'G
MAX, OPERATING 10 psi
PRESSURE: ¢ 0 . 10
FLOW--GPM

c ARBT ROL .. T .. | isde Avenu,espot 80 «1-800-242-1150 » (203) 226;5642

ORPORAT - ® Coyright 1991 Carbtrol Corporation - 5/6/94 AT-100/4#2



WATER PURIFICATION CANISTER | _1.
200 POUND ACTIVATED CARBON

INLET AND QUTLET O pTlO NS

CONNECTIONS. 1 14~
NPT COUPLING AND

PLUG Interconnecting
Piping Kit
Flexibie 1 1/4" diameter PVC tubing

with hose clamps. Inciudes inlet
pressure gauge and intermediate

A A | sample valve.
1 1 .
! Pre-filter For
55 GALLOW. D OT 176 | Suspended Soiids Removai
RUM, WITH EPOXY . .
NG e % Pre-filter consisting of a basket filter
piped and mounted on support frame.
SRAIN CONNECTION P Filter is of carbon steel construction.
374 BUNG WITH \
PLUG i

ARRANGEMENT (3) L-1 Canisters in series for 10 gpm flow (contact time @ 10 gpm - 15 minutes)

PRE FILTER CARBON CANISTERS
INLET L-1 L-1 L EFFLUENT
7 ) O "
PRESSURE SAMPLE NTERCONNECTING
GAUGES VALVE TUBING

TYPICAL INSTALLATION

CARBTROI:’ T . | 51 nveiveetor800-242-150-(20225-642

CORP ORAT



DOMENICO MODEL

SSTL for Benzene
Hess Charleston - South Terminal
4650 Virginia Avenue
Charleston, South Carolina
GWPD # 14003

Benzene
0.477026 Co Concentration at Source {mg/l) 477 {ug/l)
10Y Width of Source Perpendicular to Ground Water Flow {m)
27 Vertical Thickness of Source {m)
152 X Distance from Source to Well in x direction {x) YEARS UG/L
Oy y Coordinate of well relative to Source (y,z) 1 3.35E-08
0z z Coordinate of well relative to Source (y,z) 5 0.019019
15.2 ax Longitudinai Dispersivity (</10) 10 0.047115
5.07 ay Transverse Dispersivity (ax/3) 15 0.052408
0.76 az Venrtical Dispersivity (ax/20) 20 0.053015
88 K Hydraulic Conductivity (m/day) _ 30 0.053075
0.0093 { Gradient (ft/ft) 40 0.053075
0.234 v Ground Water Flow Velocity (m/day) 50 0.053075
81 Koc SoilA\Water Partitioning Coefficient
1.63 Bd Bulk Density (gm/cc)
0.35n Porosity
0.0061 Fcs Organic Carbon Content (%)
3.301084 R Retardation (-)
0.070834 Vr Seepage Velocity (m/day)
0l First Order Decay Rate
15t Time (years) From graph use 15 years
erfe(x) erfc(-x)
-1.5357 erfct 1.975 0.025 1.975
0.090086 erf2 C.101
0.09304 erf3 0,105
0.005 C(x.y,z,1)
6.00E-02 [
5.00E-02 -
4,00E-02 //
53.005-02 /
=
2.00E-02
1.00E-02
0.00E+00 -L/
0 10 20 30 40 50 60
YEARS




DOMENICC MODEL

SSTL for Toiuene
Hess Charleston - South Terminal
4650 Virginia Avenue
Charleston, South Carolina
GWRPD # 14003

Toluene
96.285802 Co Concentration at Source (mg/l) 96289 (ug/l)
10Y Width of Source Perpendicular to Ground Water Flow {m)
2Z Vertical Thickness of Source (m)
152 X Distance from Source to Well in x direction (x) YEARS UG
Oy y Coordinate of well relative to Source (y,z) 5 5.95E-03
0z z Coordinate of well relative to Source (y,z) 10 0.034029
15.2 ax Longitudinai Dispersivity (x/10) 15 0.047936
5.07 ay Transverse Dispersivity (ax/3) 20 0.051927
0.76 az Vertical Dispersivity (ax/20) 30 0.053033
88K Hydraulic Conductivity (m/day)} - 40 0.053074
0.0093 | Gradient (ft/ft) 50 0.053075
0.234 v Ground Water Flow Velocity (m/day) 60 0.053075
133 Koc Soil/Water Partitioning Coefficient
1.63 Bd Bulk Density (gm/cc)
0.35n Porosity
0.0081 Fcs Organic Carbon Content (%)
477834 R Retardation (-)
0.048935 vr Seepage Velocity (m/day)
0l First Order Decay Rate
20t Time (years) From graph use 20 years
erfc(x) erfc(-x)
-1.39255 erfci 1.957 0.043 1.957
0.090086 erf2 0.101
0.09304 erf3 0.105
1 C{xy,z}1)
6.00E-02 E i
+
5.00E-02 /,
4,00E-02
; /
(53.00E-02
I /
2.00E-02
1.00E-02
0.00E+00
0 10 20 30 40 50 60 70
YEARS




DOMENICO MCDEL

SSTL for Ethyt Benzene
Hess Charleston - South Terminal
4650 Virginia Avenue
Charleston, South Carolina

GWFPD # 14003

Ethyl Benzene

66.35506 Co Concentration at Source (mg/T) 66355 (ug/l)
10Y% Width of Source Perpendicular to Ground Water Flow (m)
2Z Vertical Thickness of Source {m)
152 X Distance from Source to Well in x direction (x) YEARS UG/L
Oy y Coordinate of well relative to Source (y,z) 5 2.01E-03
0z z Coordinate of well relative to Source (y,z) 10 0.023409
15.2 ax Longiiudinai Dispersivity (x/10) 15 0.04129
5.07 ay Transverse Dispersivity (ax/3) 20 0.049139
0.76 az Vertical Dispersivity (ax/20) 30 0.052747
88K Hydraulic Conductivity (m/day) . 40 0.053053
0.0093 | Gradient (ft/ft) 50 0.053074
0.234 v Ground Water Flow Velocity (m/day) 60 0.053075
176 Koc Soil/Water Partitioning Coefficient
1.63 Bd Bulk Density (gm/cc)
035n Porosity
0.0061 Fcs Organic Carbon Content (%)
5.899909 R Retardation (-)
0.038972 vr Seepage Velocity (m/day)
gl First Order Decay Rate
30t Time (years) From graph use 30 years
erfc(x) erfc(-x)
-1.70566 erfci 1.988 0.012 1.988
0.090086 erf2 0.101
0.09304 erf3 0.105
0.7 C(x,y,.z,t)
6.00E-02
5.00E-02 f
4.00E-02 /
53.00E-02
=1 /
2.00E-02 /
1.00E-02
0.00E+00
0 10 20 30 veARs 40 50 60 70




DOMENICO MODEL

SSTL for Xyienes
Hess Charleston - South Terrninal
4650 Virginia Avenue
Charleston, South Carolina

GWPD # 14003
Xylenes
946.1928 Co Concentration at Source (mg/f) 946193 (ug/l)
10V Width of Source Perpendicuiar to Ground Water Flow (m)
2Z Vertical Thickness of Source (m)
152 X Distance from Source to Well in x direction (x) YEARS UG/IL
Oy y Coordinate of well relative to Source (y,z) 5 3.59E-09
0z z Coordinate of well relative to Source (y,2) 15 0.00281
5.2 ax Longitudinai Dispersivity (x/10) 25 0.025679
5.07 ay Transverse Dispersivity (ax/3) 50 0.085609
0.76 az Vertical Dispersivity (ax/20) 100 0.105687
88K Hydraulic Conductivity (m/day) - 150 0.106144
0.0093 | Gradient (ft/ft) 200 0.10615
0234 v Ground Water Flow Velocity (m/day) 250 0.106151
639 Koc Soil/Water Partitioning Coefficient
1.63 Bd Bulk Density {gm/cc)
035n Porosity
0.0061 Fcs Organic Carbon Content (%)
19.15308 R Retardation (-)
0.012208 Vr Seepage Velocity (m/day)
ol First Order Decay Rate
100 t Time (years) From graph use 100 years
erfe(x) erfc(-x)
-1.78377 erfci 1.991 0.008 1.991
0.090086 erf2 0.101
0.09304 erf3 0.105
10 C{x,y.z.1)
1.20E-01 -7 T

1.00E-01 r/
8.00E-02 /

56.00E-02

: /
4.00E-02
2.00E-02 /

0.00E+00 -r"/




DOMENICO MODEL

3S57TL for Naphihaiene
Hess Charleston - South Terminal
4650 Virginia Avenue
Charleston, South Carolina

GWPD # 14003
Naphthalene
2.389247 Co Concentration at Source (mg/l) 2389 (ug/l)
107 Width of Source Perpendicular to Ground Water Flow {m)
2Z Vertical Thickness of Source (m)
152 X Distance from Source to Well in x direction (x) YEARS UG/L
Oy y Coordinate of weil relative to Source (y,2) 10 4 75E-11
0z z Coordinate of well rejative to Source (y,z) &0 0.007614
15.2 ax Longitudinai Dispersivity (»/10) 100 0.036797
5.07 ay Transverse Dispersivity (ax/3) 150 0.049205
0,76 az Vertical Dispersivity {(ax/20) 200 0.052318
88K Hydraulic Conductivity {m/day) . 300 0.053054
0.0093 1 Gradient (ft/ft) 350 0.053072
0234 v Ground Water Flow Velocity (m/day) 400 0.053075
1543 Koc Soil/Water Partitioning Coefficient
1.63 Bd Bulk Density (gm/cc)
0.35n Porosity
0.0061 Fcs OCrganic Carbon Content (%)
44.83443 R Retardation (-)
0.005215 vr Seepage Velocity (m/day)
0l First Order Decay Rate
200t Time (years) From graph use 200 years
erfc(x) erfc{-x)
-1.50333 erfc1 1.971 0.029 1.971
0.090086 erf2 0.101
0.09304 erf3 0.105
0.025 Cix,y.z,t)
6.00E-02 I
+
5.00E-02 /
4.00E-02
] 4
5 3.00E-02
" /
2.00E-02 /
1.00E-02 /
0.00E+00 /
] 50 100 150 200 250 300 350 400 450
YEARS
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