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RE: Results of Additional Investigation Activities to Complete the RI Delineation 
Former Unocal Chemical Distribution Facility 
21 00 East 3 i h 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 ofthe 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 ofTW-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 Band 
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, 

Derek R. Peacock 
URS Corporation 

cc: Mr. Michael P. Mailloux, Chevron EMC 
File 



Table 1 - Sample Location Information 

--- ------ -- ---- --- ----- ----- ---------- --- -

Soil 
Boring Depth to Depth to .Total 

Prl)p~rt:y Lo-cation Sample ID Log Water Shale.-. Depth PVC Screen Length-- PVC Riser Comment 

Dec.ember 2006 Field Event 
Coleman GP-01 GP-01 N 25.3 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 34.5 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 II 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 no 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. 

Page 1 of2 



Table 1 -Sample Location Information (Continued) 

---- ---------------------

Soil Boring Depth to Depth to Total 
IPropert Location Sample 1D Lo2 Water Shale Depth PVC Screen Lellgth PVC Riser Comment 

October 2007 Field Event I 

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 13.3 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 

USD GP-25 no sample collected y dry 14.7 15 open hole dry hole - sat for 24 hrs 

USD 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 GP-27A y 10.65 24.5 15 10 5 

GP-27B 12.5 25 10 15 

Unocal GP-28 GP-28 y 10.4 18.5 20 5 15 

Hillman 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 

Hillman 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 22.5 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 GP-2 GP-3 GP-4 GP~S GP-6 GP-7 GP-8 
Screen Depth 25-29 ft bl!S 25.5~29.$ ftbgs 25.5-29.5 ftbgs '27-31ft bl!S 26•30 ft bgs 22,..26 ft l!gs 22~26 ftbgs 14-18 ft bgs 

' Residential KDHE 
Analyte Screening Value Result Result Result Result Result Result Result Result 

Method 8260B 
1, 1,1-Trichloroethane 200 ND (0.1) ND (0.1) UJL ND(O.l) 0.6JL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND(O.l) 
I, I ,2-Trichloroethane 5 ND(O.l) ND (0.1) UJL ND(O.l) 0.6JL 0.2JL 0.2JL ND (0.1) UJL ND(O.l) 
I, 1-Dichloroethane 340 0.4 J 56JL 0.6 19JL 4.1 JL 9.5JL 3.2JL 2.9 
I, 1-Dichloroethene 7 ND (0.1) 0.2JL ND(O.l) 1.4JL 0.5JL 3.1 JL 0.7 JL O.SJ 
I ,2,4-Trimethylbenzene 5 ND(O.l) ND (0.1) UJL ND(O.l) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND(O.l) 
1 ,2-Dichloroethane 5 ND (0.1) ND (0.1) UJL ND(O.l) 0.6JL 0.3JL 0.4 JL 0.2JL 0.1 J 
I ,3,5-Trimethylbenzene 5 ND(O.l) ND (0.1) UJL ND(O.l) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) 
2-Butanone (MEK) 820 ND (1.0) ND (1.0) UJL ND (1.0) ND (1.0) UJL 4.9JL ND (1.0) UJL ND (1.0) UJL ND (1.0) 
4-Mettyl-2-Pentanone (MIBK) 70 2.4 J ND (1.0) UJL ND (1.0) ND (1.0) UJL ND (1.0) UJL ND (1.0) UJL ND (1.0) UJL ND (1.0) 
Acetone (2-Propanone) 260 6.5 7.7 JL 4.8J 8.0JL 25JL ND (3.0) UJL ND (3.0) UJL ND (3.0) 
Benzene 5 ND (0.1) I3JL 0.1 J 0.3JL 0.2JL ND (0.1) UJL ND (0.1) UJL ND(O.l) 
Carbon Disulfide 9 0.3 J 0.2JL 0.5 0.3JL 0.2JL ND (0.1) UJL 0.1 JL ND (0.1) 
Carbon Tetrachloride 5 ND(O.l) ND (0.1) UJL ND(O.l) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) 
Chlorobenzene 100 ND(O.l) ND (0.1) UJL ND(O.l) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) 
Chloroethane (Ethyl Chloride) 48 0.2 J 17 JL 0.2J ND (0.1) UJL 0.1 JL ND (0.1) UJL ND (0.1) UJL ND (0.1) 
Chloroform 80 ND (0.1) ND (0.1) UJL ND(O.l) 0.1 JL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND(O.l) 
cis-! ,2-Dichloroethene 70 0.4 J 19 JL 1.1 180JL lOJL 17 JL 6.8JL 6.3 
Ethyl benzene 700 ND(O.I) ND (0.1) UJL ND(O.l) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND(O.l) 
Isopropyl benzene ( Cumene) 224 ND(O.l) 1.2JL ND(O.l) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND(O.l) 
Methyl Tertiary Butyl Ether (MTBE) 20 ND(O.l) ND (0.1) UJL ND(O.l) ND (0.1) UJL 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) UJL ND (0.2) UJL ND (0.2) UJL ND (0.2) UJL ND (0.2) 
Naphthalene 3 0.4 J ND (0.1) UJL ND (0.1) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0. 1) UJL ND (0.1) 
n-Butylbenzene 21 ND(O.l) ND (0.1) UJL ND(O.l) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) 
Styrene 100 ND(O.l) ND (0.1) UJL ND(O.l) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) 
Tetrachl oroethene 5 ND (0.1) ND (0.1) UJL ND (0.1) l20JL 8.5JL 40JL 19JL 17 
Toluene 1000 0.2 J 0.3JL 0.3 J 0.4 JL ,o.SJL 0.2JL 0.1 JL 0.1 J 
trans- I ,2-Dichloroethene 100 ND (0.1) 0.6JL ND (0.1) 2.9JL ND (0.1) UJL ND (0.1) UJL 0.2JL 0.4 J 
Trichloroethene 5 ND(O.I) 0.3JL 0.1 J 63JL 2.9JL 13JL S.OJL 7.1 
Trichlorofluoromethane 767 ND(O.l) ND (0.1) UJL ND(O.l) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND(O.l) 
Vinyl Acetate 149 ND (2) ND (2) UJL ND (2) ND (2) UJL ND (2) UJL ND (2) UJL ND (2) UJL ND (2) 
Vinyl Chloride 2 0.4 J 22JL 0.6 1.3 JL ND (0.1) UJL 0.1 JL ND (0.1) UJL ND(O.l) 
Xylene (Total) 10000 ND (0.1) ND (0.1) UJL ND (0.1) ND (0.1) UJL ND (0.1) UJL ND (0.1) UJL ND (0.1 )U.fh_ '--}JD (0.1) 

All results are reported in f.J.g/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 

.... . SampleLocation.ID GP-9 a:P.,.to GP4i . GP-12 ·aP.,.t4 GP""16 GP-18 GP-20 
Screen Depth 26.5-30.5 ft bgs 30.5-34,5 ft b!!S 18-22 b!!s 12.::22ff.bgs 15~25 ftbgs 15.,.25ftbgs 15-25 ft bJrS 15-30 ftbgs 

Residential KDHE 
Analyte Screening Value Result Result Result Result Result Result Result Result 

Method 8260B 
1, 1,1-Trichloroethane 200 ND (0.1) ND (0.1) 0.2J 3.3 0.4 JL ND(0.1) ND(0.1)UJL ND (0.1) 
1, 1,2-Trichloroethane 5 ND (0.1) ND(0.1) ND(0.1) ND (0.5) 0.1 JL 0.5 ND (0.1) UJL ND(0.1) 
1, 1-Dichloroethane 340 8.6 0.2 J 1.2 1.0 J 8.7 JL 0.8 ND (0.1) UJL 0.2J 
1, 1-Dichloroethene 7 0.2 J ND(0.1) 0.6 4.0 2.3JL 0.4 J ND (0.1) UJL ND (0.1) 
1 ,2,4-Trimethylbenzene 5 0.2 J ND (0.1) ND (0.1) ND (0.5) ND (0.1) UJL ND (0.1) ND (0.1) UJL 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) ND (0.1) UJL ND(0.1) 
1,2-Dichloroethane 5 0.1 J ND(O.l) ND (0.1) ND (0.5) 0.2JL 0.1 J 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 (0.1) UJL ND (0.1) ND (0.1) UJL ND(0.1) 
2-Butanone (MEK) 820 3.5 J 5.1 3.5J ND (5.0) 1.3 JL 1.7J 1.9JL ND (1.0) 
4-Methy1-2-Pentanone (MIBK) 70 ND (1.0) ND (1.0) ND (1.0) ND (5.0) ND (1.0) UJL ND (1.0) ND (1.0) UJL ND (1.0) 
Acetone (2-Propanone) 260 19JH 24JH 5.4JH ND (15) 19JL 7.3JH 9.9JL 12 
Benzene 5 0.4 J 0.2 J 0.3 J ND (0.5) 0.3JL 0.2 J 0.2 JL 0.1 J 
Bromoform 80 ND(0.1) ND (0.1) ND(0.1) ND (0.1) ND (0.1) UJL ND(0.1) ND (0.1) UJL ND (0.1) 
Carbon Disulfide 9 0.2 B 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) UJL 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) UJL ND(0.1) 
Chloroethane (Ethyl Chloride) 48 0.6 0.6 ND (0.1) ND (0.5) ND (0.1) UJL 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 (0.1) UJL ND(0.1) ND (0.1) UJL ND(0.1) 
cis-1 ,2-Dichloroethene 70 24 0.8 21 210 160JL 3.1 ND (0.1) UJL 5.7 
Ethylbenzene 700 0.1 J 0.2J 0.1 J ND (0.5) 0.1 JL ND(0.1) 0.2JL 0.1 J 
Isopropylbenzene (Cumene) 224 ND(O.l) ND (0.1) ND (0.1) ND (0.5) ND{0.1) UJL ND (0.1) ND (0.1) UJL ND (0.1) 
Methyl 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) UJL ND (0.1) 
Methylene Chloride (Dichloromethane) 5 ND (0.2) 0.3 J ND (0.2) 2.1 J ND (0.2) UJL ND(0.1) ND (0.1) UJL ND (0.2) 
Naphthalene 3 0.6 0.5J 0.2 J ND (0.5) ND (0.1) UJL ND (0.1) ND (0.1) UJL 0.2 J 
n-Butylbenzene 21 ND (0.1) ND(0.1) ND (0.1) ND (0.5) ND (0.1) UJL 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) UJL ND (0.1) ND (0.1) UJL ND(0.1) 
Tetrach1oroethene 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 1.1 JL 0.3 0.7 JL 0.9 
trans- I ,2-Dichloroethene 100 0.2JH ND(0.1) 0.4JH 3.2JH 2.0JL ND(0.1) ND (0.1) UJL ND (0.1) 
Trichloroethene 5 0.5 J ND (0.1) 12 210 37JL 7.5 0.3 JL 0.7 
Trichlorofluoromethane 767 ND (0.1) ND (0.1) ND(0.1) ND (0.5) ND (0.1) UJL ND(0.1) ND (0.1) UJL 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 26JL 3.9 ND (0.1) UJL ND(0.1) 
Xylene (Total) 10000 0.6 0.4 J 0.4 J ND (0.5) 0.5JL 0.2 0.7 JL 0.4 J 

All results are reported in 11g/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 

--- --····-···-

-
-~ Sample LocationiD GP-12B GP-f6A GP~16B GP-18A I _GP-21 --GP~2_2-- GP-23 GP-26B 

"' 
Screen Depth 30-35 ft bgs 21-25 ft bgs --- 30-35 ftbgs 15-25ftbgs 1()'..20 ffbgs 10:.1$ ft bgs 10~15 ftbgs 20-30 ft bl!:S 

-·· Residential KDHE --- _--

A.nalyte Screening Value Result Result Result ~esult Result Result Result Result 
-

_c:_ :Method 8260B -- -

1,1, 1-Trichloroethane 200 ND (0.1) ND (0.5) UJL ND (0.5) ND (0.1) ND (0.1) UJL ND (0.1) ND (0.1) ND (0.1) UJL 
1,1 ,2-Trichloroethane 5 ND(0.1) ND (0.5) UJL ND (0.5) ND (0.1) ND (0.1) UJL ND (0.1) ND (0.1) ND (0.1) UJL 
1, 1-Dichloroethane 340 13 2.2JL 1.7 ND(0.1) ND (0.1) UJL 0.2 0.2 ND (0.1) UJL 
1, 1-Dichloroethene 7 ND(0.1) 0.8JL 0.6 ND(0.1) ND (0.1) UJL ND(0.1) ND (0.1) ND (0.1) UJL 
1 ,2,4-Trimethylbenzene 5 ND (0.1) ND (0.5) UJL ND (0.5) ND (0.1) ND(0.1)UJL ND (0.1) ND (0.1) ND (0.1) UJL 
1,2-Dichlorobenzene 600 ND (0.1) ND (0.5) UJL ND (0.5) ND_{0.1) ND (0.1) UJL ND(0.1) ND (0.1) ND(0.1)UJL 
1 ,2-Dichloroethane 5 1 ND (0.5) UJL ND (0.5) ND (0.1) ND (0.1) UJL ND(0.1) ND (0.1) ND (0.1) UJL 
1 ,3,5-Trimethylbenzene 5 ND (0.1) ND (0.5) UJL ND (0.5) ND(0.1) ND (0.1) UJL ND (0.1) ND (0.1) ND (0.1) UJL 
2-Butanone 820 3.8 ND (5.0) UJL ND (5.0) 16 ND(l.O) UJL ND (1.0} NDJl.O) ND(l.O) UJL 
4-Metl-!yl-2-Pentanone 70 ND (1.0) ND (5.0) UJL ND (5.0) ND (1.0) ND (1.0) UJL ND (1.0} ND (1.0) ND (1.0) UJL 
Acetone 260 8.6 ND (15.) UJL ND (15.) 50 ND (3.0) UJL ND (3.0) 7.8 4.9JL 
~enzene 5 _:._ 6.8 ND (0.5) UJL ND (0.5) 0.8 ND (0.1) UJL ND(0.1) 0.1 ND (0.1) UJL 
!Bromoform 80 ND (0.1) ND (0.5) UJL ND (0.5) ND(0.1) ND (0.1) UJL ND(0.1) ND (0.1) ND (0.1) UJL 
Carbon Disulfide 9 0.2 ND (0.5) UJL ND (0.5) ND(0.1) 0.1 JL ND (0.1) ND (0.1) 0.2JL 
Carbon Tetrachloride 5 ND(0.1) ND (0.5) UJL ND (0.5) ND (0.1) ND (0.1) UJL ND(0.1) ND (0.1) ND (0.1) UJL 
Chi oro benzene 100 ND (0.1) ND (0.5) UJL ND (0.5) ND(0.1) ND (0.1) UJL ND (0.1) ND (0.1) ND (0.1) UJL 

Chloroethane 48 5.1 ND (0.5) UJL ND (0.5) 0.1 ND (0.1) UJL ND (0.1) ND (0.1) ND (0.1) UJL 
Chloroform 80 ND(0.1) ND (0.5) UJL ND (0.5) ND (0.1) ND (0.1) UJL ND (0.1) ND(0.1) ND (0.1) UJL 

cis-1 ,2-Dichloroethene 70 22 7.0JL 5.7 ND (0.1) 1.4JL 6.8 5.1 0.4JL 

!Ethyl benzene 700 0.4 ND (0.5) UJL ND (0.5) 0.1 ND (0.1) UJL ND (0.1) ND (0.1) ND (0.1) UJL 
Isopropyl benzene 224 3.0 ND (0.5) UJL ND (0.5) ND (0.1) ND (0.1) UJL ND (0.1) ND (0.1) ND (0.1) UJL 

!Methyl Tertiary Butyl Ether 20 0.3 ND (0.5) UJL ND (0.5) ND (0.1) ND (0.1) UJL ND (0.1) ND (0.1) ND (0.1) UJL 

!Methylene Chloride 5 0.2 ND (1.0) UJL ND (1.0) ND (0.2) ND (0.2) UJL ND (0.2) ND (0.2) ND (0.2) UJL 

!Naphthalene 3 ND(O.l) ND (0.5) UJL ND (0.5) ND(O.l) ND (0.1) UJL ND(0.1) ND (0.1) ND (0.1) UJL 
In-Butyl benzene 21 0.2 ND (0.5) UJL ND (0.5) ND (0.1) ND (0.1) UJL ND (0.1) ND (0.1) ND(0.1)UJL 
Styrene 100 ND (0.1) UJL ND (0.5) UJL ND (0.5) UJL ND (0.1) ND (0.1) UJL ND(0.1) ND (0.1) ND (0.1) UJL 
~etrachloroethene 5 ND(0.1) 326-J,L-·--·····- · -<•t9o·· 1.9 0.2JL 0.4 0.2 ND (0.1) UJL 

~oluene 1000 0.2 ND (0.5) UJL ND (0.5) 3.1 ND (0.1) UJL ND(0.1) 0.2 0.1 JL 
rans-1 ,2-Dichloroethene 100 0.3 ND (0.5) UJL ND (0.5) ND (0.1) ND (0.1) UJL 0.1 0.1 ND(0.1)UJL 

ITrichloroethene 5 0.2 ._ ···- -12JL [( 
I'Jf ~:9.8 .. ··--·--···· 

0.1 3.3JL 1.6 1.9 0.4 JL 
~richlorofluoromethane 767 ND(O.l) ND (0.5) UJL ND (0.5) ND (0.1) ND (0.1) UJL ND (0.1) ND(0.1) ND (0.1) UJL 

Vinyl Acetate 149 ND (0.2j_ ND{LO) UJL ND (1.0) ND_{0.2J ND_{0.2) UJL ND (0.2) ND(O.~ ND (0.2) UJL 
Vinyl Chloride 2 .-.- 24 1.2JL ---. I'•. 8.7 ,· ND (0.1) ND (0.1) UJL ND (0.1) ND(0.1) ND (0.1) UJL 
jxylene (Total) 10,000 0.2 ND (0.5) UJL ND (0.5) 0.4 ND (0.1) UJL ND(O.l) ND (0.1) ND (0.1) UJL 

All results are reported in 11g/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) 

-- -------

Sample Location ID GP-27A 
.. 

GP-27B . ·. GP~ts GP-32 GP-33 USDc13 
Screen Depth 5.-15 ft bgs 15~25 ft bgs ··-15~20 ft bgs 20-25ft bgs 15-25 ft bgs NA 

Residential KDHE 
Analyte Screening Value Result Result Result Result Result Result 

Method 8260B 
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 5:7 .······· .. 8~7 '!{ 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(O.l) 
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) 
Acetone 260 78 J 67 J ND (3.0) 4.5 7.0 ND (3.0) 
Benzene 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) ND (0.1) 
Chloroform 80 ND (1.0) ND (1.0) ND (0.1) ND(0.1) ND(0.1) ND (0.1) 
cis-1 ,2-Dichloroethene 70 ND (1.0) ND (1.0) ND (0.1) ·ix_!j_l_~•• C 1.4 13 

lgth}'lbenzene 700 51 54 ND(0.1) ND(0.1) 0.2 ND (0.1) 
Isopropyl benzene 224 29 31 ND (0.1) ND (0.1) ND (0.1) ND (0.1) 
Methyl Tertiary Butyl Ether 20 1.5 1.6 1.8 ND (0.1) ND(0.1) ND(0.1) 
!Methylene Chloride 5 ND (2.0) ND (2.0) ND (0.2) ND (0.2) ND (0.2) ND (0.2) 
Naphthalene 3 > -.-_. !18 ··,.· •...• ::·;,:c 19 .-_ ...•.•.•. ND(0.1) ND(0.1) ND(0.1) ND (0.1) 
ln-Butylbenzene 21 16 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 
lretrachloroethene 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) 0.2 0.3 ND (0.1) 
rans-1 ,2-Dichloroethene 100 ND (1.0) ND (1.0) ND (0.1) 0.3 ND (0.1) ND(0.1) 

[Trichloroethene 5 ND (1.0) ND (1.0) ND (0.1) . •."-"•' :~;•v.··r __ , •. ND (0.1) 3.4 
[richlorofluoromethane 767 ND (1.0) ND (1.0) ND(0.1) ND(0.1) ND (0.1) ND (0.1) 
K'inyl Acetate 149 ND (2.0) ND (2.0) ND (0.2) ND (0.2) ND (0.2) ND (0.2) 
~n}'l 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 ~giL. 
The detection limit is presented in ( ). 
Bold and shaded results are greater than the screening value. 



0 

• 

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 Collecled 

Former Unocal Chemical Distribution Facility 
Wichita, Kansas 

Figure 1 
Delineation Sample Locations 



Attachment D 

Field Notes 





Location u..J :C..... : t-ci . ~~ r 
• Date f.t ( IZ. I tH Location _\..6l ! c.< • · tr: , I~!: Date 1"2. II~ I~ 

Pmject/ Ciient · '-1 I Qo. 3 :z.z. 'Z. , 0 I · Project I Client ~ ( dO ;?"'2.- Z 2 . 0? 

VR £ C Y) P~C<.f) Cf...w,, ... ~__,.·v~r!?~. LC.z..)· Ps l'l (~) 

i : --~ :t:: I ~' __ -------1------~~-c-~----~t----~-.JO!~L-8 ~ I 

<:>_.,:;§ 



" 
. 

...... 
N

 
-. 

.,<!:; 

, Cl:l 
0 

.-c 0 
:g (.) 

.3 

i I 

I 
1--

I 
I I ··r· 

: 

I 
I 

I I I. 



(f) 
(J) 

Q
) 

(iJ 
0 c 
.Q

 

3 3 

2 rn 
0 c 
Q

 

·~ 
0 
_

J
 

I 

~I 
~I 

."\-\~I 
~
~
 

I 
.... _

_
 

i 

~-:·~·~";.;o,::·l;,~~~·;±z::·i,;~~·;:·x;:~;:~),:~:L'';,~2'!\~·;···: ,.,,.:..,.,,'--'~""'~"'J'~"'+~····,, .... 

' i 
. 

. -
-
,
~
-
-
-
7
·
·
·
 

, 
I 

I 
i 

... t ··+ 
··1

 
... 1

. 
I
.
 

L.: •. J;.,.:J>· ·, 
. :i 

J~ 



9ttoo . __ (~..<~~ "'~·<A..~_u·' rn~J--'-,1_<· >~c · Location _L'.L- - location w; C..... : t=s {( i Date t21 (11' 10' 
101 

Project I Client L.l .f Oo 6 ·"2-='Z:..l.. . C '::> 

1 Lte( Cl) f$14 C$"'> ........ 



(Y
). 

0 ,:-.. 
·.·.~ 

\J
 

'-~
 

--N
 ~
 

2 (\) 

0 

(' 
0 

..., ""' "--' 
~
 

~
 

~
 

,....._, 
N

 

C' 
u 

-~ "" 
u 

~
 

c 
~
-

..) 
o

· 
0 

~
 

(J) 

0 
·e 

0 
-
l 

(L
 

i, 



<D 
(U

 
·o

 



~ '! ()) 

Ci5 
C

! 

~
 

{' 
M

 
() 

\..) 
. 

~ 
{'J 

t 
{\l 

-
"" 

N
 

()._ 
!!<) 

-~ 
~
 

.... 
/
' 

':)-
-'v

 

~ 
·c 2€\/} 

c 
~ 
~
 

.9. ·1rl..) 
m

 
0 

·a· 
.3 

'-· 
0.. 

(!) 
0 



108 
Location~~~(.·~~--- Date {";;> {]o lo6 Date 1 09 ::1S --- :f: 
Project I Client 4lo.a..__X_Z'-'"Z.."'--"''2~. ·_,_,o'-L.. _______ _ 

\) (.?' c I') P~A- CJ:,) 
'·:.----- -------~··---------~--- --=------- -· ···- -i-~--~ ---~--~---· -----
. . ' lg,t_,':> 
__ j?_~.-_r_,.2Q~~- _'.___/IY~!_t:!'f._f- 1- t_L __ =-=~!-=-=--"'q~--------
____ 12~ Jo~~~~-----3~~:--_L· 1£ ·~u>_Lc__~,-~-+--------~ 

.c n I 
- --~!f?-t..<.~'fF'M_c_.,._t_.~_ ~~-

___ ~-Si_~ _gt_"":o::~:-~--"--L.<O,.VC--L'";:-__!__)L..~CJ--c'------1-------·-

·;;· .. ~-;~ . 





::r 
0 

' 
._" ,-,..-:--

v 
~
.
·
 

w
 

:t. 
v 

....... 
T

 

~· 
c 

' 
.. ;,J...;:-. .. "-·'·:· 

''·/-·'"""'" 



'f" 
I' 
·~ I i 





I 

Bi ""-.! 
::r-, 
~
i
 

~
 til 

'HS 
C.) l I I T

 
! l 

C
) 

{)' -\(\ 
:;t :::r 

-C
IJ

 

j 
0 <:) 

'5 
:r 

J 
'-

s 

i I I I I I I 
_I ... 1 

~ ..J I 

Oi 
\J 
,...._, 
tv 

~ {\v.. 
\
,
,
~
 

"-
..-"-c 

N
 

\
j 

'-
"
 

r:::. ''\-. 

_
) 

Jo-1 
~' l .J 

' 
] 

()\ 
)
f 

rl 
/ 

~ ~ ~ 
lr 

~
 

o 
~
d
(
)
~
 

I 
, 

~ i ~ 
-

1 
:1. s ~ -$ 

¥' ~' 
. 

~ <5 ~ (). ~ 1
j ~
 ~ 'i ~ ,:;; .2

 ? 1. ~ 
l 
~
 9 l:. \:C

 
\() ~

 
{ _) ~

 ~' Q
 <8 {) 

Q
 

-
~
 

~
~
Z
Q
 
~
 

'~I'·. 
:r 

:::r' 
8 -





~
 

1 

~I 
I 

~ 
'
l
 

I 
!. 

N
 

j--::J 

co 
(() . 

1 
t 

j 
. 

i 
'-

"
 ' 

..._ 
' 

J 
,....... 

J 
N

 
,.. 

' 

3 
'"-.; 

\/) 
t;( 

r 
J: 

'·~,.:: 
·~' 

f6 
;.t 

(
)
 

o· 
0 

<'i: 
_J 

/ 
; 



(jl. 
-1

' 
~
 

1'->i 
--... 
t-i 



•-
"~'(w·······-··--r··-·-•·-;-·····-···••M~r·-··· '""""!"-.~-·"'~''"S' ··-·-....... 

i 
j 

··!·"" 

. i 



T 

~ 
,---------------------------------------------------------.---------~ \ '1 

IF FOUND PLEASE RETURN TO: 

NAME -------------

COMPANY-----------

STREET------------

CITY STATE __ ZIP __ . 

PHONE __ ------

Reorder part# 101650 
Phone # 800-241-6401 

JOB B- -- --
FROM BEN MEADOWS COMPANY 

CREW """C='• ,. \. I \'-' P•- / ,- •.w ~ ~ • 71 

DATE ~Ct /;-1 BOOK # (} :t 0~ -r ·"-""'"'·-~. -

WEATHER ---------.,.---

FIELD BOOK 
16 PAGE 

8 LEAVES 
50o/o RAG 

I 

I 
i ,. 
! 

' i 

1 
I 

! 
l 
i 
l 

j 
l 
i 

?'I .;i) ! 



.... 
. :';f. 
/ 

,. 
' 

... 
' 

;f·"" • 

.-

--

~
 

~
 

\> 
~ ~ ~ 

··'~ 
:. 

; 
~
 

··' 
··'· 

\.'·· 
~-:, 

'''• 
'. 
~
 

' 
.
.
 , 

('--
' 

~
·
 .... 

·::'"
 

' 
\1

 

(. 
; 

,'~, 
;)~ ... ~

 .t ~
 ~
 ~
 ~
 ~
 Si: ~

 ~3 ~~ .:;: 
~
 ~
 

~· 
"'lit 

~ ~ 
" 

~ 
~ 

,. 
rv 

~ 
N

 
~
 

~
 ~
 l 

1\l 
I~ 

li ·
~
 

~
 

d
:l .. 
..... 

~
 

"' ~~ ·~ ~'l 
~
 .4

 f\ 
~
 

......... ~
 

c 1\ " 
" 

~~ 
~ 

~ 
~~ 
~
 

~
 

~
 

~
 

.... 
~
 ... 

J 
~~-

~ '~ vA
 ,
~
 

"\,) 
"'E ' 

" 
-

.. 
~
 ~ I~ ~

 
~
 
~
 ~
 

~
 

\-.. 

~ 
~
 

~
 

~
 

!' 
\~ I 

~
 

"'~ ~ 
-:$ 

'-
l
 

J ~ 
" 

-~ 
~
 

~: 
1\1' 

I~ , .... 
::::, 

~
 

' 
I"C::l 

1:: "":' -~ 
~
 

l ,, 
~
 .~ _

, J 
~
 

~ 
~ 

~ 
~ {t 

~ 
) 

...... 

3 ) 
.
~
 

~
 
-~ 

A
. 

""' 
~
~
 

~
 l' '\ 

... "' 
... ~ ~ 

-~-~ ,.~ 
~ 

I~ 
I~ 

• ~ 
~ 

., 
~
 

·--.._, I~ 
~
~
~
 

~ 'A 
;::t_, 

~
 

~ 
~~~ [q~~ 

~
 "'· 

~
 



·-· 

,.. 
' 

. 
' 

''-l 
..... 

•
.•

 
• 

•
.•

 
r..o 

"
. 

... 
. 

\t.. 
....... 

~
 

-l: 
r. 

. ··. 
• " 

. 
1 

~' 
~
 

.:~~ 
~ 

. 
-
.
"
 

• 
-'. 

-
-

~
 

, ..... ~
 

..... ' 
-......... 

-
. 



. ,.,.. --
-:.-

....... , ·
~
·
:
.
:
:
~
 . 

. •'' 
... ~··J. ... 

I~ 

~ .. -
-
·
-
~
-
-
-
-
-
-
·
~
-
·
-
-

-.. 
··--.. --·----·-·· -·-----·-----



.:.~';"'-'··Jii:"'"·'' 
"
-
·
-
,
.
_

·
:
·
.
 

"
"
'
 

" 
-

-
.
.
_

 
• 

-
• 

~ 
.
.
.
 

.•
P

 

~
-

.
~
.
!
~
 

... 
• 

1\cl 
~
~
 

... : 
.';" 
~
 

.!
 

11; 

,,.. 
~
 

,...... 
""-0 

i~· 
I \h

 
~
 

..:.. 
~-

ll.:i.. 
~'(· 

... · 
"
' 
~
 

J-Jo 
"
' 

~
 . ~

t
\
 

A
·:...• 

" 
I! 

"") 
"" 

~1•".. 
~
 

... 
f!%

:7
 .. :T

,;: \.. 
.\f\ 

\.1)1.,'" 
'-J

 
' 

"
' 

-....;.. 
;-...a 

"'1 .... ....:. 
• 

• 
• 

.. •
.. ..: 

,.;., 
....... I

~
 

~ 

.· .. 
. ~ I 

-...; 
~
 

~
 .

)
 

""' 

.~ ~ 
.... 
~
 

~ ,1 

~
 

I~ 
...(l 

~ 
<>\) 





l\ 

~
 

,_ 

'Z ~ 
' 

...... 
;.(• 

"" -~ ...... 
It'\ ~
 

·' ._ ... 
~
 

~
 

' 
-
-
~
 

~
 

~
 ~
 

\-
"'-) 

' 
, .. 

~
 

'-::'!>" 
1

\-

"' 
~
 

V
l 

' ~ 
~
 

' 
~
 

~
 

·
~
 

.... 

tiili.-ii~··· 

~
:
 

-, 

!' 
. 

' 
:li) 

·•' 
~. 

ilf
 

.. 
•.:: 

"
"
 

"" 
.-· 

• "
' 

7' 
" 

I 

• 
'
.
 

-A~ 
•
·', 

" 
-• 

,. 
t 

-. 
'"t 

......: 
.....: 

• 
-

• 
• I""• 

.. • 
• 

• 
' 

.. 
~
-

.._ ...... 

.<
 

. 
•
·. 

•P
 

... ~~· 
.,· .. ~-

,I 

;\ 

-.-.. 

·-· 

-
' 

' 
. 

·' 

'
·
:
~
·
 



-
.. 

.... 
A

 
. .... 

t--1 
~
 

u --
'(

)
 I
~
 

1.: 
~
 
~
 =

 :: -!i-1 
:'1 

~
 

""" I'W
 
~
 -

VQ
 -

~
 

..... 
.......... 

.;;;: 
~
 
~
 

v
y

 
'-'1' 

.... 
....... ...... 

~
 

....... -
.... 

' 
~
 

\,. 
1

-
! .... 

lll ""' " 
(
'
 1'.. 

~
 

.:t::J 
~
 
~
 

_a 
::"'-

:..~ 
'I"'" 

M
 
~
 "" 

M
 .. 

~
 

~
 

':l y 
.... .., I

~
 ..:' 

__ , 1
"1

) -
...... 

......... 
....... 

' 

" 
..... 

~
 

'-
\l 

l:: 
N

 
........ If'.. I <

I' I"" 
' 

p
-. :0 

I \I' I
'"

' 1.1'. 
it'o. 

-~ !V
l I

"
' '{)Q

 l.l".. 
..a I

~
 .. 

""'! 
V

l 
~
 1-1"" 

"'-
-~ 

i 
~~~ 

,..:. . ,.... 
... · . 

N
 

..... 
.... • . . 

~ 
..... I r.."' 

N
 

!.:-c: I r-; I ... ! 
J:tl. 

.. , 
~\ 
~
 

;..\ 
_, "" 

'"' 
\ . 

... 
' ., 

' 
''( 

' 
'\

 
''{

 
~
 

'-"" 
~
 

~
 

I
'
 

.. 
... 

' 
I"'\ "-1

 
"! "" 

\.rl ~
 IC'\1 lr"' 

'!' .... 
'-'\ IJ'.. I\ .. 

~
\
\
 

~
 

,_
, ~

~
 

"': I
~
 "' 1 ..... r

~
 

M
 

O
'IT

 
4Y

l ""' ,, 
.:...~ 

• 
'"' 

"'II"'" 
·~ 

1"\, 
C

'il IN
. I ,...• 

' 
N

 
~
 

ro..~ . . 
~
 

""' 
. 

~
 

1: 
~ 

'""( "'' 
~
 

'(
 

~
 ' 

~
 

.oL 
-
~
 

K
 

~
-

;s 
~
 ll:' 1

"
-

..,... V
" ~
~
 .. ~

 
r.;.. 1

-. 
~
 --c. IJ

'-
1

\, 
I~ ~

 
.~ " I"

"
 ~
~
 ·
~
 

£
f 

~
 ..... 

~
 

"' .... 
!."'\ 1'1\\. 

~
 

~
 

~
 
~
 

' 
..... 

T
 

Y
' 
-
~
 -
~
 

. ., 
''""f ~
 I
~
 

..J 
...... 

.<\ 

' 
:
' 

'II 
'?9 

O
a 1

'. I"'" r-.. If:'... ,_ 
f'L

 l .. f\ I ..... I
~
 

, .. 1
\ 

.. 
~
 

J 
·-~ 

·~ 
"'\ ""\ II'") 

M
 
~
 ,_ 

"" 
~
 

til\ ""' ..:-: 
~
 

L,.l't 
,... 

........ "" ....;.. 1.....: 
...... 

1 ...... • 
. 

~
 ...... -· 

"" 
~
~
 -

1-.... 
.... 

..... ......... 

.~ 
IV

\ 
.) I

~
 , .... -.. I ........ 

~
 

f'..J I
"
 

f
\.j 

.l -.. -
'c

-.., 

~
 
~
 

'y
,
j 
~
 IW

 ~
 
~
 lh

: 
&

 
O

Q
 
~
 

()Q
 I
~
 
~
 

101 
_

";'\ 
~
-

~
 '-c 1 ..... ~

 
.\{ 

: 
": 

• 
......s ..... ~

 [,I. 
~
 

"'. 
lor.~ 

' 
t
-

IL
l 

S
l 

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

~ 
"" 

1.:;. ~· 
\I) "" 

\1
\ 

1o. .
.
 "" 

~
 

\o
 
V

\ "' 
'\,~) ... 

~
 

A
. 

.
l 

"":' ... -- -
~
 

.... -
...... 
~
 

....... 
--

" 
:;:::: 

"' 
~
 
~
 

.S\1 
:$

 • 
~
 

--:8 
.!') 
~
 

'0
 
~
-

....,_. 
,;w

 
..... 

1o.·A
 .. 

'1. 
A

 
... -

\. 
~
 
~
-

... 
-
~
 

~'S 
4

i) 
~
~
!
"
C
t
"
t
~
~
~
~
'
f
\
~
 

~
 

.. 



):. 

·~ 

:f 
~~ 

~~ 
!f 

IF FOUND PLEASE RETURN TO: 
~ 

NAME------------

COMPANY ---------..,---

STREET------------

CITY J STATE __ ZIP --

PHONE ,.----- ------

:~. 

·,fiL;tf,IJ;$:0¥'&'er part# 101650 
}j;P.hone # 800-241-6401 

-~-. 

I 
I 

l 
q 

--:-

P~l\\t;·;::;~~~~,~~~l$ ,;~p:()K # .~ OF -----
·. · .. :··:_:,+~\;,:.,;;j,_: 

WEATHE'Ft-------,--------~ 

--FIEbD BO:OK 
1'6 PAGF;-

.. ' . .. ' ·: :· ;-~. -

8
- L_E ____ .J\:.Cmb-

., -----_,·: :·~n,;:~-!~~~-

5-··.·A_,,._OI DA:.a··:_ u :10 --~ --- -

j 

I 
i 
.] 

·-'i 
,j 

'l 

J 

! 

_, 

_-·I 
. ·j 

I 

"'! 



CURVE FORMULAS 
T=Rtanil 
T =sotan!I 

Sin.t D 

R = T cot.! I 
50 

Chord def. = chon!% 
R 

Sin. t D =so 
R 

R =sin. i-D r 
No. chords= D 

Sin. t D = so tan l I 
T 

E = R ex. sec ! I 
E = T tan~· I 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 r. Multiply the given distance by .01745 (clef. for 1 o for I 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 
RIGHT ANGLE TRIANGLES. Square the altitude, divide by twice the 

ba~e. Add quotient to base for hypotenuse. 
Given Base xoo.Alt. IO.Io2 +2oo=.s. wo+.s=roo.s hyp. 
Given Hyp. xoo, Alt. 2.'J.252 +200=J.l2.)' lOO-J.I2.'J=96.8i5=Base. 

Error in first example, .002; in last, .O-J..'). 

To find Tons of Rail in one mile of track: multiply wdg-ht per yard 
by II, and divide by 7· 

LEVELING. The correction for curvature and refraction, in feet 
and decimals of feet is equal to 0.57 4 d •, where d is the distance in miles. 
The correction for curvature alone is closely, !d•. The combined cor
rection is negative. 

PROBABLE ERROR. If d 1 , d 0 , d 0 , etc. are the discrepancies of various 
results from the mean, and if :Ed • .~the sum of the squares of these differ
ences and n=the number of observations, then the probable error of the 
mean=± 0.6745- I. ~d" 

""n (n-1) 

MINUTES IN DECIMALS OF A 'PEGREE 
1' .0]67 11' .1!!33 21' .3500 . 31' .5167 U' .6833 51' .!!50() 
'I! .0333 12 .2000 22 .3667 32 .5333 i2 .7000 52 .86c.7 3 .0500 13 .:.!Hl7 23 .3833 33 .5500 0 . 7167 sa .Hl!33 

"' .0667 H .2333 :u .4000 M .5667 " . 7333 M .90()0 .s .0833 15 .2500 Z5 .4167 3& .5!!33 iS .7500 00 .9167 
6 .1000 16 ,2(167 26 .4333 36 .6000 i6 • 7067 56 .9J:I:I 7 .1167 17 .2833 27 .4500 37 .6167 i7 • 7833 67 .9500 8 .1333 18 .3000 28 .4667 38 .6333 .&8 .0000 68 .9067 9 .1500 19 . 31(17 29 .4833 311 .6.500 ill .8107 .'19 .9/13:\ 10 .1657 20 .3:!33 30 .. 5000 iO .6667 liO .8333 60 1.000() 

INCHES IN DECIMALS OF A F'OOT 
1-16 3-32 hi 3-16 J.< 5-16 % 7i Ys ~ % 
.tl052 .007R .0104 .0!.'>6 .0208 .0260 .0313 .0417 .0521 .0625 .0729 

i 2 ·--3~·=- 4~ ... 5~-~--il·--·-·;;·- 8 "9'"~~10 =-l'i~' 
.0833 .1667 .2.)(JO .a:;as .4167 .5000 .. 5833 .6667 .7500 .8333 .!ll67 
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CURVE FORMULAS 
T = R tan t I 
T ,.. 50 tan t I 

Sin.i D 

R = T cot.! I 

50 
Ch I d f 

chonP 
or< e. =-R-

Sin. t D =5° 
R 

R =Sin. t D I 
No. chords= 15 

Sin. t D = 50 tan ; I 
T 

E =Rex. sec! 
E =T tan~· I Tan. def. = 1 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 I. Multiply the given distance by .01745 (def. for 1° for I 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 
RIGHT ANGLE TRIANGLES. Square the altitude, divide by twice the 

base. Add quotient to base for hypotenuse. 
Given Base too. Alt. Io.Iot+2oo= .. 'i. xoo+.s = 100.5 hyp. 
Given Hyp. Ioo, Alt. 25.252 +200=3.12.5~ xoo-3.I2.')=96.875=Base. 

Error in first example, .002; in last, .O-J..). 

To find Tons of Rail in one mile of track; multiply wl'ight per yard 
by II, and divide by 7· 

LEVELING. The correction for curvature and refraction, in feet 
and decimals o! feet is equal .to 0.57 4 d •, where d is the distance in miles. 
The correction for curvature alone is closely, !d •. The combined cor
rection is negative. 

PROBABLE ERROR. If dv d., d,, etc. are the discrepancies of various 
results from the mean, and lf LP ·=the sum of the squares of these differ
ences and n=the number of observations, then the probable error of the 
mean=± 0.6745- f :!:d• 

"n(n-1) 

MINUTES IN DECIMALS OF' A DEGREE 
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