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Bureau of Environmental Remediation

Kansas Department of Health and Environment
1000 SW Jackson Street, Suite 410

Topeka, KS 66612-1367

RE: Results of Additional Investigation Activities to Complete the RI Delineation
Former Unocal Chemical Distribution Facility
2100 East 37" Street North
Wichita, Kansas 67219

Dear Mr. Carey:

This letter is intended to document the results of the additional investigation activities
(performed in December 2006, July 2007, and October 2007) for the former Union Oil Company
of California (Unocal) Chemical Distribution Facility in Wichita, Kansas, and the surrounding
properties. URS has prepared this letter on behalf of the Chevron Environmental Management
Company (Chevron EMC).

The objective of the investigation was to complete the delineation of the historical groundwater
plumelets described in the Remedial Investigation (RI) Report based on the comments received
from the Kansas Department of Health and Environment (KDHE) (July 10, 2007). This
investigation focused on collecting groundwater grab samples from properties adjacent to the
former Unocal site, including the Unified School District (USD), Hillmann Painting (formerly
Pinsker), and Coleman Company (Coleman) properties.

Based on the letter submitted to KDHE on August 31, 2007, the scope of the investigation was
to:

1) On the USD property, collect groundwater grab samples surrounding MW-5 to
delineate the extent of groundwater contamination related to Historical Plumelet
D;

2) On the Pinsker property, collect groundwater grab samples at selected locations
on the property, including the collection of a sample from monitoring well
USD-13, to determine if groundwater contamination detected in PMW-5 and
PMW-6 is related to groundwater contamination in Historical Plumelet F;

3) On the Coleman property, collect groundwater grab and vertical delineation
samples along and south of Transect 2 to delineate the extent of groundwater
contamination related to Historical Plumelet F; and
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4) Also on the Coleman property, collect groundwater grab samples along Transect 1
to “re-baseline” the groundwater condition in the area south of TW-3.

Figure 1 shows the groundwater sampling locations for all three events. A total of 29
groundwater grab samples were collected. Owing to the lack of groundwater in the area between
Unocal and the former Pinsker site, groundwater samples could not be collected within 24 hours
at the locations indicated on the figure. Soil borings were performed during the second and third
events to evaluate the presence of groundwater and determine the depth to shale on the properties
adjacent to Unocal. Table 1 lists the field-generated information for each location, including the
depth to water, depth to shale and total depth at each location. The soil boring logs are presented
in Attachment A.

The 29 groundwater grab samples were analyzed by Lancaster Laboratories, the same fixed-base
laboratory that is used for the most recent annual events and for the pilot test performance
monitoring. All of the groundwater grab samples were analyzed for volatile organic compunds
(VOCs) by U.S. Environmental Protection Agency (EPA) Method SW8260B.

The results for the groundwater grab samples are presented in Tables 2 through 4. The data
validation report and laboratory sampling and analysis report are included as Attachment B and

C, respectively. The field notes for this event are included as Attachment D.

This memorandum presents no conclusions regarding the data presented above. The revised RI
will present any diagrams, trends, and conclusions regarding these data and observations.

If you have any questions or comments, please feel free to contact me at 512-419-6180.

Respectively Submitted,
L 72/ S

Derek R. Peacock
URS Corporation

ce’ Mr. Michael P. Mailloux, Chevron EMC
File



Table 1 - Sample Location Information

S o e | Boring | Depth to [Depth to} Total | I i :
.| Location | ;- Sample ID Log | Water | Shale /| Depth | -~ PVC Screen Length - PVC Riser: Comment
ecember 2006 Field Eveént : v ' o v
GP-01 |GP-01 N 253 NL 29 discrete sampler

Coleman GP-02 |GP-02 N 16.7 NL 29.5 discrete sampler
Coleman GP-03  |GP-03 N 19.8 NL 29.5 discrete sampler
Coleman GP-04 |GP-04 N 7.3 NL 31 discrete sampler
Coleman GP-05  |GP-05 N 7.3 NL 30 discrete sampler
Coleman GP-06 |GP-06 N 9.35 NL 26 discrete sampler
Coleman GP-07 |GP-07 N 16.6 NL 26 discrete sampler
Coleman GP-08 |GP-08 N 14 NL 18 discrete sampler
July 2007 Field Event”
Coleman GP-09 {GP-09 N 7.7 NL 30.5 discrete sampler
Coleman GP-10  |GP-10 N 8 NL 345 discrete sampler
Coleman GP-11 |GP-11 N 7.75 NL 22 discrete sampler
Coleman GP-12  |GP-12 Y 8.25 NL 22 10 12
Coleman GP-13  |no sample collected N dry NL 21 10 11 dry hole - sat for 24 hrs
Coleman GP-14 |GP-14 N 16.65 NL 25 10 15
Coleman GP-15  no sample collected N dry NL 25 10 15 dry hole - sat for 24 hrs
Coleman GP-16 |GP-16 N 24 NL 25 10 15
Coleman GP-17 Ino sample collected N dry NL 25 10 15 dry hole - sat for 24 hrs
Coleman GP-18 |GP-18 N 24 NL 25 10 15
Coleman GP-19 |no sample collected Y dry 23.9 - -- -- dry hole based on lithology
Coleman GP-20 |GP-20 Y NR 30 30 15 15

NL - Not logged.
Hash marks indicate that a groundwater sample was not attempted.
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Table 1 - Sample Location Information (Continued)

Deptﬁ‘to il 4;Total

L a0 s Cat Soil Boring L Depth to ‘ e . e i s
roperty|Location| - Sample ID i Log 1 “Water Shale | Depth | ~ PVC Screen Length PVC Riser Comment
lOctober 2007 Field Event - e
Coleman| GP-12 |GP-12B N 12.5 NL 35 5 30
Coleman| GP-16 |GP-16A Y 12.7 33 25 discrete sampler
GP-16B 133 35 5 30
Coleman| GP-18 |GP-18A Y 21.1 NL 25 10 15
Coleman| GP-21 |GP-21 Y 10.5 13 20 10 10
Coleman| GP-22 |GP-22 Y 8.85 14.5 15 5 10
Coleman| GP-23 |GP-23 Y 12.6 14.5 15 5 10
\USD GP-24 |no sample collected Y dry 10 15 open hole dry hole - sat for 24 hrs
|ESD GP-25 |no sample collected Y dry 14.7 15 open hole dry hole - sat for 24 hrs
lUSD GP-26 |no sample collected Y dry 24 15 10 5 dry hole - sat for 24 hrs
GP-26B 9 30 10 20
USD GP-27 IGP-27A Y 10.65 245 15 10 5
GP-27B 12.5 25 10 15
[Unocal | GP-28 |GP-28 Y 10.4 18.5 20 5 15
IHillman | GP-29 [no sample collected Y dry 10 15 open hole dry hole - sat for 24 hrs
[Hillman GP-30 |no sample collected Y dry 9.5 10 open hole dry hole - sat for 24 hrs
"}{illman GP-31 |no sample collected Y dry 9.5 10 open hole dry hole - sat for 24 hrs
[Hillman | GP-32 [GP-32 Y 18 225 25 5 20
[Hillman | GP-33 |GP-33 Y 18 24.5 25 10 15
[Hillman | GP-34 |no sample collected Y dry 14.5 15 5 10 dry hole based on lithology]

NL - Not logged.

Hash marks indicate that a groundwater sample was not attempted.
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Table 2 - Analytical Results for the Groundwater Grabs Taken in December 2006

- Sample Location ID| . GP-1 o GPi6 GP7 ars |
 Screen Depth|25-29 ft bgs|25.5- 13226 ftbgs | 2226 febgs |14-18 ft bgs)
B Residential KDHE o : e '
. Analyte Screening Value | - Resuit Result Result ‘Result Result | Result Resiilt Result
§ ) ' Method 82608 ‘ )
1,1,1-Trichloroethane 200 ND (0.1) | ND (0.1) UJL ND (0.1) 0.6 JL ND (0.1) UJL IND (0.1) UJL|ND (0.1) UJIL| ND (0.1)
11,2 Trichloroethane 5 ND (0.1) | ND(0.) UIL | ND(0.1) 0.6 JL, 0.2 JL 0.2JL |ND(0.1) UIL] ND(0.1)
1,1-Dichloroethane 340 0.4) 56 JL 0.6 19 JL 4.1 JL 9.5JL 3.2 JL 2.9
1,1-Dichloroethene 7 ND (0.1) 0.2 JL ND (0.1) 1.4 JL 0.5 JL 3.1JL 0.7 JL 05J
1,2.4-Trimethylbenzenc 3 ND(0.1) | ND(O.DUJL | _ND(0.1) |ND(0.1) UIL|ND (0.1) UIL|ND (0.1) UJIL|ND (0.1) UJL| ND (0.1)
1,2-Dichloroethane 5 ND (0.1) ND (0.1) UJIL ND (0.1) 0.6 JL 0.3 JL 0.4 JL 0.2 JL 0.1J
1,3,5-Trimethylbenzenc 5 ND (0.1) | ND(0.) UJIL | ND (0.1) _IND (0.1) UIL|ND (0.1) UJL|ND (0.1) UIL|ND (0.1) UJL| ND (0.1)
2-Butanone (MEK) 820 ND (1.0) | ND(LO)UIL | ND(1.0) |ND(LO)UIL| 4.9JL |ND(1.0) UIL|ND (1.0) UJL| ND (1.0)
4-Methyl-2-Pentanone (MIBK) 70 247 | ND(LO)UJL | ND(1.0) _|ND (1.0) UIL|ND (1.0) UIL|ND (1.0) UIL|ND (1.0) UJL| ND (1.0)
Acetone (2-Propanone) 260 6.5 7.7 JL 4.8J 8.0 JL 25 JL ND (3.0) UIL|ND (3.0) UIL| ND (3.0)
Benzene 5 ND (0.1) 13JL 0.1J 0.3 JL 0.2 JL ND (0.1) UIL{ND (0.1) UJL} ND (0.1)
Carbon Disulfide 9 0.3J 0.2 JL 0.5 0.3JL 0.2 JL ND (0.1) UJL 0.1 JL ND (0.1)
Carbon Tetrachloride 5 ND (0.1) | ND(0.D)UJL | _ND(0.1) _|ND(0.1) UJL|ND (0.1) UJL|ND (0.1) UIL|ND (0.1) UJL| ND (0.1)
Chlorobenzene 100 ND (0.1) | ND (0.1) UJL ND (0.1) ND (0.1) UJL{ND (0.1) UJIL|ND (0.1) UIL|ND (0.1) UJL| ND (0.1)
Chloroethane (Ethyl Chloride) 48 0.2J 17 JL. 0.2J ND (0.1) UIL 0.1 JL ND (0.1) UIL{ND (0.1) UJL| ND (0.1)
Chloroform 80 ND (0.1) | ND(0.)UJL | ND(0.1) 0.1JL.|ND (0.1) UIL|ND (0.1) UIL|ND (0.1) UIL] ND (0.1)
cis-1,2-Dichloroethene 70 0.4J 19 JL 1.1 180 JL. - 10 JL. 17 JL 6.8 JL. 6.3
Ethylbenzene 700 ND (0.1) | ND(0.)UJL | _ND(0.1) _|ND (0.1) UJL|ND (0.1) UIL|ND (0.1) UIL|ND (0.1) UJL| ND (0.1)
Tsopropylbenzene (Cumene) 224 ND (0.1) 1.2JL ND (0.1) _|ND (0.1) UIL|ND (0.1) USL|ND (0.1) UIL|ND (0.1) UIL| ND (0.1)
Methyl Tertiary Butyl Ether (MTBE) 20 ND (0.1) | ND (0.1) UJL ND (0.1) ND (0.1) UIL|ND (0.1) UJL [ND (0.1) UJL|{ND (0.1) UJL! ND (0.1)
Methylene Chloride (Dichloromethane) 5 ND (0.2) | ND (0.2) UJL ND (0.2) ND (0.2) UIL|ND (0.2) UJL|ND (0.2) UJIL{ND (0.2) UJL|{ ND (0.2)
Naphthalene 3 043 | ND(0.)UJL | ND(0.1) [ND(0.1) UIL|ND (0.1) UIL|ND (0.1) UIL[ND (0.1) UJIL| ND (0.1)
n-Butylbenzene 21 ND (0.1) | ND (0.1) UJL ND (0.1) ND (0.1) UIL{ND (0.1) UIL|ND (0.1) UILI{ND (0.1) UJL{ ND (0.1)
Styrene 100 ND (0.1) | ND (0.1) UJL, | __ND (0.1) _|ND (0.1) UIL|ND (0.1) UJL [ND (0.1) UJL [ND (0.1) UJL| ND (0.1)
Tetrachloroethene 5 ND (0.1) ND (0.1) UJL ND (0.1) C120:JL 8531 40 -JL 19 J1. 17
Toluene 1000 0.2)J 0.3 JL 03J 0.4 JL 0.5 JL 0.2 JL 0.1 JL 0.1J
trans-1,2-Dichloroethene 100 ND (0.1) 0.6 JL, ND (0.1) 2931, |ND (0.1) UIL|ND (0.1) UIL] _ 0.2 JL, 0.4J
Trichloroethene 5 ND (0.1) 0.3 JL 0.1J) 63 JL. 2.9JL 13.JL 5.0 JL 7.1
Trichlorofluoromethane 767 ND (0.1) | ND (0.) UIL | ND(0.1) _|ND (0.1) UJL|ND (0.1) UJL|ND (0.1) UJL|ND (0.1) UJL| ND (0.1)
Vinyl Acetate 149 ND(2) | ND(2) UL ND(2) | ND(2)UIL | ND (2) UIL | ND (2) UIL | ND (2) UIL | _ND (2)
Vinyl Chloride 2 0.4J 22.JL 0.6 1.3 JL ND (0.1) UJL 0.1 JL ND (0.1) UIL| ND (0.1)
Xylene (Total) 10000 ND (0.1) | ND(0.) UIL | ND(0.1) |ND (0.1) UJL|ND (0.1) UJL|ND (0.1) UJL|ND (0.1) UJL| ND (0.1)

All results are reported in pg/L.
The detection limit is presented in ().

Bold and shaded results are greater than the screening value.



Table 3 - Analytical Results for the Transect 1 and 2 Groundwater Grabs Taken in July 2007

__ SampleLocationID]  GP9 | = GP-10 _GP-12 | GP14 | 1 cep20 ||
. Screen Depth|26.5-30.5 ft bgs | 30.5-34.5 ft bgs | 18-22 bgs | 12-22 ft bes| 15-25 fibgs |15- | 15-30 ft bgs|
Residential KDHE. ' & E N : :
| Analyte Screening Value Result Result Result Result Result Result Result Result
o ' Method 8260B
1,1,1-Trichloroethane 200 ND (0.1) ND (0.1) 0.2J 3.3 0.4JL ND (0.1) [ND(0.1) UJL| ND (0.1)
1,1,2-Trichlorocthane 5 ND (0.1) ND (0.1) | ND(0.1)| ND(0.5) 0.1 JL 0.5 ND (0.1) UIL| ND (0.1)
1,1-Dichloroethane 340 8.6 0.2J 1.2 1.0J 8.7 JL 0.8 ND (0.1) UJL 0.2J
1,1-Dichloroethene 7 02J ND (0.1) 0.6 4.0 2.3JL 0.4J ND (0.1) UIL| ND (0.1)
1,2,4-Trimethylbenzene 5 0.2J ND (0.1) ND (0.1) | ND(0.5) [ND@.1UJL| ND(0.1) |ND(0.)UIL| ND(0.1)
1,2-Dichlorobenzene 600 ND (0.1) ND (0.1) ND (0.1) | ND(0.1) {ND(0.1)UJL{ ND (0.1) IND(0.1)UJL{ ND (0.1)
1,2-Dichloroethane 5 0.1J ND (0.1) ND (0.1) | ND (0.5) 0.2 JL 0.1J ND (0.1) UJL| ND(0.1)
1,3,5-Trimethylbenzene 5 ND (0.1) ND (0.1) ND (0.1) | ND(0.5) [ND@.1H)UJL| ND(0.1) |ND(0.1)UJL| ND(0.1)
2-Butanone (MEK) 820 357 5.1 35 ND (3.0) 1.3JL 1.7J 1.9 JL ND (1.0)
4-Methyl-2-Pentanone (MIBK) 70 ND (1.0) ND (1.0) ND (1.0) | ND(5.0) [IND(1.0)UJL{ ND(1.0) |{ND(1.0) UJL| ND (1.0)
Acetone (2-Propanone) 260 19 JH 24 JH 54 JH ND (15) 19 JL 7.3 JH 9.9 JL 12
Benzene 5 04J 0.2J 0.3J ND (0.5) 0.3 JL 0.2J 0.2 JL 0.1J
Bromoform 80 ND (0.1) ND (0.1) | ND(0.1) | ND(0.1) [ND(©.) UJL| ND(0.1) |[ND (0.1) UIL| ND (0.1)
Carbon Disulfide 9 0.2B 0.1 B ND (0.1) | ND(0.5) [ND(0.1)UJL| ND (0.1) 0.2 B ND (0.1)
Carbon Tetrachloride 5 ND (0.1) ND (0.1) ND(0.1) | ND(0.5) [ND(0.1)UJL| ND(0.1) |ND(0.1)UIL| ND (0.1)
Chlorobenzene 100 ND (0.1) ND (0.1) ND (0.1) | ND(0.5) |ND(0.1))UJL| ND(0.1) |ND(0.1) UIL{ ND (0.1)
Chloroethane (Ethyl Chloride) 48 0.6 0.6 ND (0.1) | ND (0.5) |[ND(0.)USL| ND (0.1) [ND (0.1) UJL| ND (0.1)
Chloroform 80 ND (0.1) ND (0.1) ND (0.1) | ND(0.5) [ND(@.1)UJL| ND(0.1) |ND(0.1) UIL| ND(0.1)
cis-1,2-Dichloroethene 70 24 0.8 21 210 160 JL 3.1 ND (0.1) UJL 5.7
Ethylbenzene 700 0.1J 02J 01J ND (0.5) 0.1JL ND (0.1) 0.2 JL 0.1J
Isopropylbenzene (Cumene) 224 ND (0.1) ND (0.1) ND(0.1) | ND(0.5) [ND(0.1)UJL| ND(0.1) |ND(0.)UIL| ND (0.1)
Methy! Tertiary Butyl Ether (MTBE) 20 ND (0.1) ND (0.1) 0.5 ND (0.5) 0.1 JL ND (0.1) |ND(0.1) UJIL| ND(0.1)
Methylene Chloride (Dichloromethane) 5 ND (0.2) 03J ND (0.2) 2.1 ND (0.2)UJIL| ND(0.1) |ND(0.1) UJL] ND (0.2)
Naphthalene 3 0.6 0.5J 0.2J ND (0.5) |ND.H)UJL| ND(0.1) |ND (0.1) UJL 0.2J
n-Butylbenzene 21 ND (0.1) ND (0.1) ND(0.1) | ND(0.5) [NDO.HUIL] ND(0.1) |ND(0.1) UJL| ND (0.1)
Styrene 100 ND (0.1) ND (0.1) | ND(0.1) | ND(0.5) |ND(0.1)UJIL| ND(0.1) |ND(0.1)UIL| ND (0.1)
Tetrachloroethene 5 ND (0.1) ND (0.1) 20 420 24JL 100 3.4JL ND (0.1)
Toluene 1000 1.3 1.3 0.7 0.8J 1.1JL 0.3 ~ 0.7JL 0.9
trans-1,2-Dichloroethene 100 0.2 JH ND (0.1) 0.4 JH 3.2JH 2.0 JL ND (0.1) |ND@0.1) UJIL| ND(0.1)
Trichloroethene 3 0.5J ND (0.1) 12 210 37JL 7.5 0.3JL 0.7
Trichlorofluoromethane 767 ND (0.1) ND (0.1) | ND(0.1)| ND(0.5) |ND(0.1)UIL| ND(0.1) |ND (0.1) UIL| ND(0.1)
Vinyl Acetate 149 ND (0.2) ND (0.2) ND (0.2) | ND(1.0) [ND(0.2)UJL| ND(0.2) |ND(0.1)UJL| ND(0.2)
Vinyl Chloride 2 14 0.5 6.5 3.8 26 JL 3.9 ND (0. UJL| ND (0.1)
Xylene (Total) 10000 0.6 04J 04J ND (0.5) 0.5JL 0.2 0.7 JL 04J

All results are reported in pg/L.
The detection limit is presented in ().

Bold and shaded results are greater than the screening value.



Table 4 - Analytical Results for the Groundwater Grabs Taken in October 2007

 Sam "le 1.ocation ID
_ ~ Screen Depth) 30~35 1t bgs |
| Residential KDHE {

. | Screening Valie

P-23

| 20-30 ftbgs

ResuIt - Result

; '5‘3,1195’““' - Result

Method 8260B

1,1,1-Trichloroethane 200 ND 0.1) ND (0 55UIL | ND(0.5) ND(0.1) | ND(O.DUIL | ND©.1) | ND(0.1) | ND(0.1) UIL
1,1,2-Trichloroethane 5 ND (0.1) ND (0.5)UJIL | ND (0.5) ND(0.1) | ND(O.DUIL | ND(0.1) | ND(0.I) | ND(0.1) UIL
1,1-Dichloroethane 340 13 22JL 1.7 ND (0.1) | ND (0.1) UIL 0.2 0.2 ND (0.1) UIL
1,1-Dichloroethene 7 ND (0.1) 0.8 JL 0.6 ND©.1) | ND@.DUIL | ND(0.1) | ND(0.1) | ND(0.1)UIL
1,2, 4-Trimethylbenzene 5 ND (0.1) ND (0.5 UL | ND@©5) | ND(.1) | NDO.DUIL | ND(©.1) [ ND©.1) | ND(0.1) UIL
1,2-Dichlorobenzene 600 ND (0.1) ND (0.5) UIL | ND (0.5) ND (0.1) { ND(.)UIL | ND(0.1) |{ ND(0.1) | ND(0.1) UJL
1,2-Dichloroethane 5 1 ND (0.5)UIL | ND (0.5) ND(0.1) | ND(.DUIL | ND(0.1) | ND(.1) | ND(0.1) UIL
1,3,5-Trimethylbenzene 5 ND (0.1) ND (0.5 UIL | ND(0.5) ND (0.1) | ND(.DHUIL | ND(.1) | ND(0.1) | ND(0.1) UIL
D-Butanone 820 3.8 ND (5.0) UIL | ND (5.0) 16 ND(1.O)UJL | ND(1.0) | ND(1.0) | ND(1.0) UJL
4-Methyl-2-Pentanone 70 ND (1.0) ND (5.0)UIL | ND (5.0) ND(1.0) | NDI.0)UJL | ND(1.0) | ND(1.0) | ND(1.0) UIL
|Acetone 260 8.6 ND(15)UIL | ND(15.) 50 ND (3.0) UIL | ND (3.0) 7.8 4.9 JL
[Benzene 5 68 | NDOSUIL | ND(@©5) 0.8 ND (0.1) UIL | ND (0.1) 0.1 ND (0.1) UJL
[Bromoform 80 ND (0.1) ND (0.5 UIL | ND(0.5) ND(0.1) | ND(@O.DUIL | ND(.1) | ND(©.1) | ND(0.1)UIL
Carbon Disulfide 9 0.2 ND (0.5)UIL | ND (0.5) ND (0.1) 0.1JL ND (0.1) | ND(0.1) 0.2 JL
Carbon Tetrachloride 5 ND (0.1) ND (0.5)UIL | ND(0.5) ND (0.1) | ND(0.DUJL | ND(0.1) | ND(0.1) | ND(0.1) UIL
Chlorobenzene 100 ND (0.1) ND (0.5 UIL | ND(0.5) ND(0.1) | ND(O.1)UIL | ND(0.1) | ND(0.1) | ND (0.1) UIL
Chloroethane 48 5.1 ND (0.5 UJL | ND(0.5) 0.1 ND (0.)UJL { ND(0.1) | ND(0.1) | ND(0.1) UL
Chloroform 80 ND (0.1) ND (0.5)UIL | ND(0.5) ND (0.1) | ND(O.DUIL | ND(.1) | ND(0.1) | ND(0.1) UIL
cis-1,2-Dichloroethene 70 22 7.0 JL 5.7 ND (0.1) 1.4JL 6.8 5.1 0.4 JL
thylbenzene 700 0.4 ND (0.5)UIL | ND(0.5) 0.1 ND(0.)UJL | ND(0.1) | ND(0.1) | ND(0.1) UIL
Isopropylbenzene 224 3.0 ND (0.5)UIL | ND (0.5) ND(0.1) | ND@O.DUIL | ND(0.1) { ND(0.1) | ND(0.1) UIL
Methyl Tertiary Butyl Ether 20 0.3 ND (0.5 UIL | ND (0.5) ND(0.1) | ND@.DUIL | ND(.1) | ND(0.1) | ND(0.1) UJL
[Methylene Chloride 5 0.2 ND (1.O)UIL | ND (1.0) ND (0.2) | ND(02)UJIL | ND(0.2) | ND(0.2) | ND(0.2) UIL
[Naphthalene 3 ND (0.1) ND (0.5) UIL | ND (0.5) ND (0.1) | ND(0.1)UJL | ND(0.1) | ND(0.1) | ND (0.1) UIL
In-Butylbenzene 21 0.2 ND (0.5 UIL | ND (0.5) ND (0.1) | ND(.)UIL | ND(0.1) | ND(0.1) | ND(0.1) UJL
Styrene 100 ND (0.HUIL | ND(0.5UIL IND(05)UJL| ND(0.1) | ND(O.HUIL | ND(0.) | ND(0.1) | ND(0.)UIL
Tetrachloroethene 5 ND (0.1) . 320 190 1.9 0.2 JL 0.4 0.2 ND (0.1) UJL
Toluene 1000 0.2 ND(0.5)UIL | ND (0.5) 3.1 ND (0.1) UJL | ND (0.1) 0.2 0.1JL
itrans-1,2-Dichloroethene 100 0.3 ND (0.5) UJL ND (0.1) | ND (0.1) UIL 0.1 0.1 ND (0.1) UJL
Trichloroethene 5 0.2 N )8 0.1 3.3JL 1.6 1.9 0.4 JL
Trichlorofluoromethane 767 ND (0.1) ND(0.5)UIL | ND (o 5) ND(0.1) | ND(O.)HUIL | ND.1) | ND©.1) | ND(0.) UIL
Vinyl Acetate 149 ND (o _)__ ND(1.O)UJL | ND (1.0 ND(0.2) | ND(O2UIL | ND(0.2) | ND(0.2) | ND(0.2) UIL
Vinyl Chloride 2 . & L v U ND@.I) | NDO.DUIL | ND@.D | ND(0.1) | ND(©.1)UIL
ylene (Total) 10,000 o.z | NDOSYUIL | ND@©5) | 04 ND(0.)UIL | ND(0.1) | ND(0.1) | ND(0.1) UIL

All results are reported in pg/L.

The detection limit is presented in ().

Bold and shaded results are greater than the screening value.




Table 4 - Analytical Results for the Groundwater Grabs Taken in October 2007 (Continued)

[ _ SamplelocationID]  GP27A |  Gpa7B. | Gp28 | gpr3 | Gp33 USD-13
: _ ScreenDepthl ~ 5-15ftbgs . | 1525ftbgs | 1520ftbgs | 2025ftbgs | 1525 fthgs NA
' ‘Residential KDHE N L0 ol s e '

_ Analyte ‘Screening Value = Result © |~ 'Result | " Result | "Result |  Result Result
ST o : . Method 8260B - e Lo o '
1,1,1-Trichloroethane 200 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1) ND (0.1)
1,1,2-Trichloroethane 5 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1) ND (0.1)
1,1-Dichloroethane 340 ND (1.0) ND (1.0) ND (0.1) 2.1 ND (0.1) 0.2
1,1-Dichloroethene 7 ND (1.0) ND (1.0) ND (0.1) 0.2 ND (0.1) ND (0.1)
1,2,4-Trimethylbenzene 5 57 8 ND (0.1) ND (0.1) 0.5 ND (0.1)
1,2-Dichlorobenzene 600 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1) ND (0.1)
1,2-Dichloroethane 5 ND (1.0) ND (1.0) 0.1 0.3 ND (0.1) ND (0.1)
1,3,5-Trimethylbenzene 5 3.0 5.0 ND (0.1) ND (0.1) 0.2 ND (0.1)
2-Butanone 820 45 52 ND (1.0) 1.0 ND (1.0) ND (1.0)
4-Methyl-2-Pentanone 70 ND (10.) ND (10.) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
lAcetone 260 781 67J ND (3.0) 4.5 7.0 ND (3.0)

enzene 5 2.1 1.8 ND (0.1) 0.2 ND (0.1) ND (0.1)
Bromoform 80 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1) ND (0.1).
Carbon Disulfide 9 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1) ND (0.1)
Carbon Tetrachloride 5 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1) ND (0.1)
Chlorobenzene 100 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1) ND (0.1)
Chloroethane 48 2.2 1.4 ND (0.1) ND (0.1) ND (0.1)
Chloroform 80 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1)
cis-1,2-Dichloroethene 70 ND (1.0) ND (1.0) ND (0.1) 0 1.4 13
[Ethylbenzene 700 54 ND (0.1) ND (0.1) 0.2 ND (0.1)
lisopropylbenzene 224 31 ND (0.1) ND (0.1) ND (0.1) ND (0.1)
IMethyl Tertiary Butyl Ether 20 1.6 1.8 ND (0.1) ND (0.1) ND (0.1)
[Methylene Chloride 5 ND (2.0) ND (0.2) ND (0.2) ND (0.2) ND (0.2)
[Naphthalene 3 19 ND (0.1) ND (0.1) ND (0.1) ND (0.1)
ln-Butylbenzene 21 18 ND (0.1) ND (0.1) ND (0.1) ND (0.1)
Styrene 100 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1) ND (0.1) UJL
(Tetrachloroethene 5 ND (1.0) ND (1.0) ND (0.1) 1.0 ND (0.1) 0.6
Toluene 1000 1.2 1.1 ND (0.1) 0.3 ND (0.1)
itrans-1,2-Dichlorocthene 100 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1)
Trichloroethene 5 ND (1.0) ND (1.0) ND (0.1) ND (0.1) 3.4
[Trichlorofluoromethane 767 ND (1.0) ND (1.0) ND (0.1) ND (0.1) ND (0.1) ND (0.1)
Vinyl Acetate 149 ND (2.0) ND (2.0) ND (0.2) ND (0.2) ND (0.2) ND (0.2)

inyl Chloride 2 ND (1.0) ND (1.0) ND (0.1) 0.2 ND (0.1) ND (0.1)
Xylene (Total) 10,000 2.8 3.5 ND (0.1) 0.1 1.0 ND (0.1)

All results are reported in pg/L.

The detection limit is presented in ().

Bold and shaded results are greater than the screening value.
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Monitoring Well Location

Groundwater Screening Location for
December 2006 - Sample Collected

Groundwater Screening Location
for July 2007 - Sample Collected

Groundwater Screening Location
for July 2007 - No Sample Collected

Groundwater Screening Location
for October 2007 - Sample Collected

Groundwater Screening Location
for October 2007 - No Sample Collected
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Client:
Former Unocal Chemical Distribution Facility
Wichita, Kansas

9400 Amberglen Blvd. Figure 1

Austin, TX 78729 H = .
Phane (612) 4544797 Delineation Sample Locations

Fax: (512) 419-5474
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Field Notes
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CURVE FORMULAS

= t I \
. ?ﬁt_zﬁ I R=Teot }1 Chord def. =°h(f)<rd
TBSin.QD R = .3 :
Sin. ¢ D = ¥ Sin. § D No.chords = —

R E=Rex sec}! b

Sin. 4D = S_O_t%‘{l__%l E=Ttan}l Tan. def. =} chord def.

The square of any distance, divided by twice the radius, will equal
the distance from tangent to curve, very nearly,
To find angle for a given distance and deflection.

Rule 1. Multiply the given distance by .01745 (def. for 1° for 1 ft.)
and divide given deflection by the product.

Rule 2. Multiply given deflection by 57.3, and divide the product by
the given distance.

To find deflection for a given angle and distance. Multiply the angle
by .01745, and the product by the distance. .

GENERAL DATA
RicHT ANGLE TRIANGLES. Square the altitude, divide by twice the
base. Add quotient to hase for hypotenuse.
Given Base 100, Alt. 10.102+200=_5. 100+.5=100.5 hyp.
Given Hyp. 100, Alt. 25.252+200=3.125; 100 ~3.125=96.873 = Base.
Error in first example, .00z; in last, .043.

To find Tons of Rait in one mile of track: multiply weight per yard
by 11, and divide by 7.

LeveLiNG. The correction for curvature and refraction, in feet
and decimals of feetis equal to 0.574d2, where d is the distance in miles.
The correction for curvature alone is closely, #d*. The combined cor-
rection is negative.

ProsasLE Error. If d,,d,, d,, ete. are the discrepancies of various
results from the mean, and if 2d* =:the sum of the squares of these differ-
ences and n—=the number of observations, then the probable error of the

N
ean= . P
m -+ 0‘6745\1 ol
n(n-1)
MINUTES IN DECIMALS OF A 1D:GREE
iy L0i87 ) 11 L1833 | 2y L3500 | 31/ 51687 | 417 .6833 | 517 L8540
2 0333 12 L2000 | 22 L3667 | 32 L5333 1 42 L7000 | B2 L8667
3 05001 13 2167 | 23 .3833 1 33 L300 | 43 L7167} 53 LBB33
4 L0667 ] 14 .2333 { 24 4000 | 34 L3667 | 44 .7333 | 54 L9000
5 .0B33| 15 L2300 | 25 4167 | 35 L5833 | 45 7300 | 55 L9167
€ L1000 18 L2867 | 26 .1333 | 36 L8000 | 46 L7667 | 56 L9333
7 1167 17 .2833 | 27 .4500 | 37 L6167 | 47 L7833 | 57 L9500
8 .13331 18 L3000 | 28 .4667 | 38 .6333 | 48 LBO00 | 88 . 9067
9 L1500 19 L3167 t 29 L4833 | 39 L6500 | 49 L8167 | 59 L0833
10 16671 20 .3333 | 30 L5000 | 40 L6667 | 50 LR333 ] 60 1.0000

INCHES IN DECIMALS OF A FOOT

1-16  3-32 16 3-16 i 5-16 34 4 % % %
0052 0078 0104 0156 0208 .0260 0313 G417 .0521 0625 0729

1 2 4 5 8 7 8 9 10 11
(0833 1667 .2500 .3333 .4167 .5000 .5833 .6667 .7500 .8333 .9167
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CURVE FORMULAS | . ‘ Ag/747
T=Rtan}1I R=T hord? ' T, - T -
= Cot' I — C Or‘ A N p . A R
TS0l ! Chord def. =—¢— oV Aoty | ohe | SAry |
Sin.3 D R-c 30 I @ IR 4R
] RSV . - v p
Sin. 4D =52 Sin. D No. chords = 35 b Al S J‘i" E £ 4 :
Rt b E=Rex sec}l [ I NP 3 K * . b 8 - L
. an A a 141 = - [«
Sin. $ D = 5—0—71-\—" E=Ttwan}l Tan. def, = } chord def. . 4 rd j 0 -/ ‘“r ?Fb, L
» Y, - L B “ f
The square of any distance, divided by twice the radius, will equal EAY I A_) ﬁ./ ﬁ%/, € | WiAas d 93 o ST
the distance from tangent to curve. very nearly. 1 T NI ] K dd 4L
To find angle for a given distance and deflection. . T d AR = NN i R N . [
Rule 1. Multiply the given distance by 01745 (def. for 1° for 1 ft.) ! ] EEREE . -
and divide given deflection by the product. : T - IR ik 1o F 1 i
Rule 2.  Multiply given deflection by 57.3, and divide the product by i e ol L > “ 4 b
the given distance. ; % o ’ - 1 - .
To find deflection for a given angle and distance. Multiply the angle ‘ Ll sal el | b , -, oo
by 01745, and the product by the distance, A P I R e B T 44 S S T
GENERAL DATA L e 1 REEENEE el b bk -
RIGHT ANGLE TRIANGLES. Square the altitude, divide by twice the s S T NN SNEE ;
base. Add quotient to base for hypotenuse. A I 4 r - - B . o ;
. . . YRER - - N B T
Given Base 100, Alt. 10.102+200=_5. 100+.5=100.5 hyp. _ dm R LT Tt RN . Tl e
Given Hyp. 100, Alt. 25.25%+200=3.125: 100—3.125=96.875 = Base. = P NNINEE 1l d
Error in first example, .002; in last, .045. A . e 3 NS O W T 0 1 I O T I Sy el EEE
To find Tons of Rail in one mile of track: multiply weight per yard MENNrREER 4 1 : L e ded
by 11, and divide by 7. UV A s I SRR NE O O R AR N R = R
LeveLING. The correction for curvature and refraction, in feet
and decimals of feet is equal to 0.574d7, where d is the distance in miles. T o - 1 ¢
The correction for curvature alone is closely, #d*. The combined cor- 0 PR O A T M I " - REEEE
rection is negative, : - !
ProsasLe Error. If d,,d,,d,,ete. are the discrepancies of various T ’ - - A
results from the mean, and if 2d*=:the sum of the squares of these differ- 1o, . 11 .
ences and n=the number of observations, then the probable error of the B -
mean= _ [ 3d»
. 5\/~——
=+ 0.674 AD) ’ NS CREEDT *l
" N I X1 Tl r
MINUTES IN DECIMALS OF A DEGREE Tt . -
o067y v 1a33 121 3500 [ 8 5167 | 40 L6893 T BT 3500 '
T -Dsss) 1z 2000 | 2T 3667 32 (5333 42 (7000 | 52 8007 H
3 -05001 13 2107 | 23 (3833 133 (3500| 43  .7157 | 63  auds
1 -0667) 14 2333 | 24 (4000 |34 3667 | 44 7333 | B4 gome
5 08331 XI5 25001 25 4167 |35 5533 ] 45  .7300| 35 91ty - -
§ .1000| 16 2667 | 26 4333 {36 6000 | 48 (7067 | 58  ouuy f N . | =
I 1167\ 17 2833 | 27 (4500 |37  .6167| 47 7833 | 89  oeoy . . KA s
8 1333 18 3000 | 28 4667 | 38 (6333 | 48 5000 | 58  aoey 2 : 1
3 -1500) 19 31671 %9 4833 130 .6500 | 49 .8167| By .oava oy P
lo 16671 20 3333130 5000 |40 (6667 50  §333| 80 1 ooon ' oo
INCHES IN DECIMALS OF A FOOT L e B B CSL IS % GO A0 B I O Y I A
1-16 3-32 3-16 P 5-18 5 A 2 T - g = g DR N
290520078 0104 0136 ‘.Q?gs_*._‘())zeo '_._0?13_ .054417 ;o/;_z_l_" L0625 0?629 T el 1 i ‘4 S A N O T W
=1 35 e CTETTTe 8 9 w0 11 L :
.0833 1867 4167 5000 5833 .6667 .7500 .8333 9167 ST T . L .
oY PR ~ R .- fi\_ 5 oa
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