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City of Houston Municipal Setting Designation Application
Kwik Wash Laundry

CITY OF HOUSTON PUBLIC WORKS AND

ENGINEERING
PLANNING & DEVELOPMENT
DIVISON

Executive Summary

The subject site for which we are submitting this MSD application is known as Kwik Wash, located at
1436 Studewood Street at LeGreen Street in Houston, Texas 77008. The subject property is a
rectangular tract that is a 0.11 acre tract of land with a 2,000 square foot single story building located
southeast of the intersection. The building is surrounded by a paved strip of paved parking spaces to the

north. The surrounding area is predominantly residential.

The subject property was used for residential purposes until the 1970s. The residential structure was
removed and a laundromat was built in 1974. Kwik Wash operated the laundromat and used standard
washing machines along with three small individual- load coin-operated dry cleaning machines that used
chlorinated solvents. It is thought that the small individual load dry cleaning machines were installed
between the mid-1970s and the early 1980s. These machines were removed by the late 1980s and no
later than 1991. The building was subsequently renovated and the current use of the site is a women’s

exercise facility.

Based on the drilling of borings, installation of five monitoring wells, and the chemical testing of soils
and groundwater samples, the COCs identified on the subject property consisted of chlorinated solvents,
primarily in the groundwater. The contaminant 1,2,3-Trichloropropane (KB-7= 0.02 mg/Kg) was
detected in one soil sample at 5 feet below ground surface above the residential PCLs below the
southwest corner of the building. Other elevated COCs, Tetrachloroethylene (KMW-1 = 0.183, KMW-
2= 4.58 mg/Kg) Cis-1,2-Dichloroethylene (KMW-2= 2.55 mg/Kg) and Trichloroethylene (KMW-2 =
0.198 mg/Kg) were below 20 ft under the ground surface.

Five permanent monitoring wells were placed on and downgradient of the subject site to confirm the

presence or absence of chlorinated solvents in the groundwater. Monitor well KMW-1 was placed on the

western side of the property in the vicinity of where loading and offloading of dry cleaning chemicals
T‘\
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were identified to have occurred. Monitor Well KMW-2 was placed adjacent to the concrete lint trap
where waste water was conveyed. Both wells encountered groundwater at a depth of approximately 30
feet below ground surface. Monitor Well MW-3 was drilled to approximately 20 feet below grade on
the western side of the building to assess a thin water-bearing seam that had been impacted by the
contaminant rerelease but did not meet the characteristics of an aquifer due to low water-yield. A fourth
monitor well, KMW-4, was installed on the subject property to provide a reference for groundwater
direction. A fifth well, KMW-5 was installed approximately 65 feet downgradient of the source area in

Le Green Street.

In each of these wells, the presence of COCs associated chlorinated solvents (tetrachloroethylene,
trichloroethylene, cis 1,2- dichloroethylene, and vinyl chloride) were confirmed, and in some instances
were found to be above the Tier One Residential PCLs. Four off-site temporary wells were installed to
examine the extent of off-site migration. No COC exceeding the PCLs were found in the groundwater
samples collected from wells KT-10 and KT-12 located north and southwest, respectively, of the site.
Temporary monitoring well KT-11, located to the northeast of the subject site, had COCs above the Tier
One PCLs. Temporary monitoring well KT-13 was placed approximately 75 feet further to the
northeast, and no COCs exceeding the TCEQ PCLs were found. Mr. Charles Brigance of the TCEQ
VCP section has indicated the COCs associated with the chlorinated solvents release have been

sufficiently delineated.

An additional monitoring well, KMW-5 was placed approximately 40 feet northeast near KT-11 to

further assessment the contaminant plume concentration down-gradient of the site. The dissolved COCs

were generally found to be lower in concentration at that location

As part of the risk assessment, TSI conducted a receptor survey. Two locatable water well records were
identified within the %% mile radius. Of these two wells, none were in the 500 foot radius of the subject
property. None of the water wells were visually verified during field reconnaissance. Water meters were
noted in front of the businesses and residences in the area that were owned and maintained by the City

of Houston. Therefore, no existing ingestion receptors are threatened by the release.
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Findings and Conclusions

Based on six groundwater sampling events, the COCs have not shown large increases in
concentrations. Statistical modeling (Mann Kendall) does not indicate significant concentration
increases and suggests evidence of contaminate stability. The original dry cleaning solvent
compound, tetrachloroethylene, has shown a general decreasing trend. The presence of the
degradation products is consistent with natural attenuation. When a COC such as cis 1,2-
dichloroethylene is detected with a slight increase in concentration over time, it is probably the
result of the degradation typically associated with chlorinated solvents. Additionally, when the
site is granted an MSD thereby eliminating groundwater ingestion as a potential pathway of
exposure, the groundwater inhalation PCL can be applied. All COCs in samples collected from

the wells are below the groundwater inhalation PCL.
No COCs in the subsurface soils have been found to exceed health related PCLs.

The primary source of the release, a concrete lint trap located in the northeast section of the site

has been removed. The lint trap was removed on July 10, 2014.

Mr. Charles Brigance of the TCEQ VCP section has indicated the COCs associated with the
chlorinated solvents release have been sufficiently delineated. (See the TCEQ letter in the
Appendix).

No existing ingestion receptors, such as water wells, are threatened by the release. With the
issuance of the MSD by the City of Houston which would restrict access to the shallow impacted
groundwater-bearing zone, the ingestion exposure pathway would effectively be eliminated as a

potential threat to human health.

Therefore, the Kwik Wash site is a good candidate for the MSD designation based on soil and

groundwater conditions.
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Kwik Wash
Lot 2, Block 112 of the North Norhill, Volume 6, Page 28 of the Harris County,
Texas Records.
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SPECIAL WARRANTY DELD

NOTICE OFF CONFIDENTIALITY RIGHTS: IF YOU ARE A NATURAL
PERSON, YOU MAY REMOVE OR STRIKE ANY OR ALI, OF THE
FOLLOWING INFORMATION FROM THIS INSTRUMENT BEFORE IT 18 -

TILED FOR RECORD IN THE FUBLIC RECORDS: YOUR SOCIAL L

SECURITY NUMBER OR YOUR DRIVER’S LICENST. NUMBER

‘THE STATE OF TEXAS
KNOW ALL MEBN BY THBSE PRESENTS:

00 tOn ST

COUNTY OF HARRIS

THAT ALICE S, BURROUGHS, Individunlly and as Independent Execnlrix of the Estate
of Ralph 8. Burroughs, Decensed, hereinafter called "Grantor” (and referred to in the slngular, whether
one or moze), for and inn consideration of the sitm of Ten and No/100 DOLLARS ($10.00) cosh and ather
good and valuable consjderation in hand paid by ELY INVESTMENTS, LLC, hercinafier called
“"Grantee”, lhe receipt of which is hereby acknowledged; lins GRANTED, SOLD and CONVRYED, and
by these preseils does GRANT, SELL and CONVYLY unlo Grantee all thet certain lot, tract or pareel of
lard tagether wwith all improvements thereon, lying and belng siluated in Hatris Connty, Texas, described

a8 follows, lo-wit;

Lot Two (2), in Block One Hundred Twelve (112), of NORTH
NORHILL, nn addition in Harris County, Texes, according to the iap or
plat lhereofrecorded in Volume 6, Page 28 of the Mnp Records of Harri
County, Texas.

This conveyance is mnde subject ta any and nll easements, rights of way, valid resirictions, mineral
reservalions ofany kind, maintensnce charges, building set back lines, and goveminenlal regulations, ifany,
ta the extent, but only lo the extent that (hey ere reflected by the recards of the Office of the County Clerk

of the above mentioned Counly and Sinte,

TO HAVE AND TOHOLD Wli¢ above described premises, logether with all and singular the righls
and appurienances therelo in any wise belonging, unlo Grantee, his heirs and nssigns forever; and, Grantor
does hereby bind himself, his heirs, executors and administmtors, o WARRANT and FORBVER
DEFBND, 1l and singuler the said prenises unto Graniee, his heirs and assigns, ngainst every person
whomsoever Jawlully claiming, or lo ¢laim the some, or eny parl thereof, by, through, or under the

undersigned, bul not otherwise,

When Grantor and/or Granlee are more (han one enlity, fhe pertinent nouns, vetbs and pronouns
shall be cons(rued to correspond, When Grontor and/or Grantee aze o corpomtion, & Irustee or other legal
entity that is not a natutal person, the pertinent words "heim, executors and rdministrators” andfor “heirs
and assigns" shall be construed to mean "suiccessors and assigns,” respectivoly. Reference to any gender
shall include either gender and, In he case of a logal entity that is not a notwal person, shall include the

neuler gender, nll es the case may be.

ﬁ(ECUTED this lhﬂ& day of June, A.D. 2006,

£
£X

o
Q"

L
=l
=]

T

,%:-

s
\@ )_:l:
o
‘3? 32 ALICE s. BURROUGHS, Indwhlunllw id as
S‘(\\i & Indepondent Executrix of the Esinte of Halph S,
= Burroughs, Decensed

L2323 LD
06/20/06 201178842

/fﬁf)g /)//WW%V

$20.00

M



AT e

4

THB STATE OF TEXAS

THE COUNTY OF HARRIS

This instrument waos acknowledged before me on this lhg dny of June, A.D. 2006, by
ALICE §. BURROUGIIS, Individuaily aud ns Independent Execntrix of the Estate of Ralph S.

Buirroughs, Decensed

((ATHERINE A. VALLET

Hotary Publio, Stato of Texas

GRANTEE'S MAILING ADDRESS:

HKothoe (). lllot

NOTARY PUBLIC, STATE OF TEXAS

ARY FROYSI0H LRI WO EESTRNTS THE SUE REMTAL OR \NSE Of THE BELCRSED FENL
QR RICE 19 FYALD 130 UHOREAELE VADER [EDER)L LY
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o
y i DED. In tha
Sﬁﬂﬁmmﬁ%mﬁmmmﬁ’ Cgu%% Texas on :
JUN 2 0 2006

Lyl gpes

COUNTY CLERK
HARRIS COUNTY. TEXAS

PREFARBD IN THE LAW QFFICE CF
MORRIS, LENDAIS, IIOLLRAH & SNO\WWDEN
1930 Past Oak Boulevard, Sulls 700

Houilon, Texay 77056
ﬂ\cunmu\nslww.gwd.w;u.ns
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Appendix B
Property Use and 500-foot Property Use
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The subject site was occupied by the Kwik Wash operating in a single-story 2,000 SF building.
The building has been redeveloped in 2014 as a women’s exercise business. The surrounding
properties within a 500-foot radius are predominantly single family dwellings. There is no

anticipated change in development in the area.



@ Site

Residential Area

SOURCE: Texas Natural Resource and Information Systms
Base Map: 2008 TOP 0.5 meter - SE Houston Heights Quad

Figure B-1
Property and

0 Foot Property Use Map

Kwik Wash VCP# 2663
1436 Studewocd
Houston, TX 77008

PROJECT # 1312Z-89 | DATE: 12-20-14

TERRAIN SOLUTIONS INC.

10103 Fondren Suite 426
Houston, TX 770%6
713-467-2900
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Topographic Map

Kwik Wash Laundry Site (VCP# 2663)

1436 Studewood Street
Houston, Texas 77008
TSI Project No.1312Z-89

Approximate Scale:
1" = 1000

7.5 Minute Quadrangle
Houston Heights, TX
2013
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Site Chronology
Kwik Wash, 1436 Studewood Street,
Houston, Harris County, Texas 77008

1974 — Late 1980s/Early 1990s - Kwik Wash opens in 1974. Subsequently,
three coin-operated dry cleaning machines were installed in the southwestern
corner of the building that used chlorinated hydrocarbons. These machines
were removed by the late 1980s and no later than 1991.

November 2012 - Live Oak Environmental Consultants (Project No. 12-
01087-1). A total of two soil borings were advanced on the subject site. The
subsurface soils were predominantly hard/firm, dense clays with a wet zone in
the clay from 32-32.5 feet BGL followed by a relatively thin zone (32.5-32.8)
feet BGL. One soil sample and one groundwater sample were collected
from each of the borings and were subjected to chemical analysis. For
the presence of volatile organic compounds (VOCs). The presence of
VOCs, typical dry cleaning solvent constituents, was confirmed in the
samples. The soil results were compared to the concentrations listed in
the TCEQ May 24, 2011 Tier | Residential Soil PCLs for a 0.5 acre
source area. Only tetrachloroethylene in soil exceeded the Protective
Concentration Level (PCLs). The groundwater samples collected from B-1 &
B-2 exceeded the PCLs for tertachloroethylene, trichloroethylene, 1,1-
dichloroethylene, trans-1,2-Dichloroethylene, vinyl chloride.

May 2013 - TS| installed two permanent monitoring wells (KMW-1 and KMW-2) on
the subject site.  Soil and groundwater samples were collected for chemical
analysis. High concentrations of tetrachloroethylene (4.58 mg/L), cis-1,2-
dichloroethylene (2.55 mg/l) and trichloroethylene (0.198) were detected in the
soil samples collected. Elevated concentrations of tetrachloroethylene (3.05
mg/L) and cis-1,2-dichloroethylene (1.54 mg/l) were detected in the groundwater
samples collected. The findings of the assessment indicate the presence of two
shallow water bearing units within the interval investigated: one at twenty-two
feet below grade within a thin silty seam and one near thirty-five feet below
grade in a sand. Both water-bearing units have been impacted by the
chlorinated solvent release. One of the source areas for the solvent release
appears to be near the lint trap near the northeast corner of the Subject Site. A
‘e-mile water drinking water well survey confirmed that there are no active
water wells within one mile of the site.

Kwik Wash Chronology page 1 of 2 (TSI Project 1507T-47 revised from: 1312Z-89)



July 2013 — Drilled two borings (KB-1 and KB-2) to assess evidence of a
chlorinated solvent release from the on-site lint trap. Drilled several interior
borings (KB-3 through KB-7) to assess potential source areas near the former
location of the dry cleaning machines and the drain lines. No significant soil
impacts were encounter. Installed a third monitoring well (KMW-4) and
determined groundwater flow was generally to the east.

August 2013 - Installed three temporary monitoring wells located to the east,
southwest, and north of the subject site (KT-10, KT-11, and KT-12). Chemical
Analyses indicated no VOC impact to the east and southwest and an elevated
concentration of chlorinated compounds to the north.

April 2014 - Established a groundwater monitoring program of monitoring wells
KMW-1, KMW-2 and KMW-4.

June 2014 - Installed a temporary monitoring well located east of the subject
site (KT-13). Chemical analysis indicated no VOC impact.

July 2014 - Removed concrete lint trap in front of Kwik Wash facility.
Sampled/analyzed groundwater samples collected from KMW-1, KMW-2, and
KMW-4.

October 2014 - Sampled/analyzed groundwater samples collected from KMW-
1, KMW-2, and KMW-4,

February 2015 - Sampled/analyzed groundwater samples collected from
KMW-1, KMW-2, and KMW-4.

March 2015 - Submission of MSD application to the City of Houston.

May 2015 - Administrative review of MSD completed. Assigned MSD # 2015-
081-KWL.

July — August 2015 - Install KMW-5 downgradient of former lint trap and re-
sample existing monitoring wells for chemical analysis.

November 2016 - Resample KMW-5 to reassess COC stability at that location
as directed by the City of Houston.

Kwik Wash Chronology page 2 of 2 (TSI Project 1507T-47 revised from: 1312Z-89)
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City of Houston Municlpal Sefting Designation Application
Kwik Wash Laundry

Appendix D
Provide for each contaminant of concern within
designhated groundwater



City of Houston Municipal Setting Designation Application
Kwik Wash Laundry

A comparison of the Jatest groundwater sampling results (February 2015) to the applicable Texas
Risk Reduction Program (TRRP) Tier 1 Residential groundwater ingestion Protective
Concentration Levels (PCLs) (GWGng) indicates that the COCs in the groundwater plume
exceed the PCLs for tetrachloroethylene (PCE), trichloroethylene (TCE), Cis 1,2-
dichloroethylene (DCE), and vinyl chloride (VC). However, when compared to the “"GWy.y
PCLs (Non-Ingestion PCL), as is justified when the MSD is applied, there are no exceedances in
the groundwater samples.

The COCs in the shallow groundwater consist of the chlorinated solvents identified above and
originate in limited areas between the southwestern corner of the site where the dry cleaning
machines historically operated and the concrete lint trap on the eastern boundary and extend
northeastward in the direction of groundwater gradient a total distance of approximately 200
feet. The COC plume terminates north and adjacent to the residence located southwest of the
intersection of Oakridge and Le Green. The width of the PCLE plume is estimated at 30 feet
underlying the western section of the Kwik Wash site.

The Protective Concentration Level Exceedance Zone (PCLEZ) groundwater plume is
approximately 8,000 square feet (SF). Each of the COCs is found exceeding their respective
Tier 1 Residential YYGW,q,. Ingestion PCLs within the PCLEZ (PCE = 0.005 mg/l; TCE= 0.005
mg/l; DCE= 0.07 mg/l; VC= 0.002 mg/l. The COCs do not exceed their respective Tier 1
Residential “"GWiy;.y. Non- Ingestion PCLs within the PCLEZ (PCE = 500 mg/l; TCE= 24
mg/l; DCE= 1,200 mg/l; VC= 3.8 mg/l). The minimum depth to the impacted groundwater is
approximately 16 feet below ground surface (bgs) and the maximum is 36 feet bgs representing a
thin water-bearing upper zone that is not defined as an aquifer, and a lower aquifer.
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City of Houston Municipal Setting Designation Application
Kwik Wash Laundry
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A table for each contaminant of concern
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City of Houston Municipal Setting Designation Application
Kwik Wash Laundry

Appendix F
List owners of additional property if plume
extends beyond property line



City of Houston Municipal Setting Designation Application

Kwik Wash Laundry
Potentially Impacted Property Potentially Impacted Property Contact
Owner Name Owner address
Mary E Sweetin and Lois R 4635 Oak Ridge Street, Houston, See below
Farris Texas 77009-4422

Interview with down-gradient property owners

A meeting with the property neighbor was held on December 16, 2014. The discussion involved
regarding the history of the spill, the likelihood of her property being impacted with chlorinated
solvents, the need for a water well restriction, and a brief preview of the MSD process. A
request was made that they consider executing a deed restriction forbidding the installation of a

drinking water well on their property. Several follow-up contact attempts have been made.




City of Houston Municipal Setting Designation 1 Application
Kwik Wash'Laundry
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City of Houston Municipal Setting Designation Application
Kwik Wash Laundry

Groundwater samples collected from the five groundwater monitoring wells in the subject area
intersecting the aquifer underlying the subject site have been sampled/chemically analyzed six
times between April 2013 — August 2015. There appears to be a single contaminant plume
located underlying the subject site and primarily trending north -northeast following groundwater
gradient. The contaminant plume is composed of four primary COCs namely,
tetrachloroethylene, trichloroethylene, cis 1,2-dichloroethylene, and vinyl chloride. During this

time period, the COC concentrations have shown the following trends:

CoC Concentration Trend — Mann Kendall Analysis
Tetrachloroethylene (PERC) Fluctuating but stable concentration. Decreasing as of the
Trichloroethylene last sample event.

Cis 1,2-Dichloroethylene

1,1 Dichloroethylene Stable

Vinyl Chloride Fluctuating but stable concentration.

There were no significant increases in COC concentrations from 2013-2015 (Appendix E).
Groundwater monitoring downgradient of the former source area (KT-11 and KMW-5) from
August 2013 through October 2015 indicated a general decrease in COC concentrations.
Fluctuations in COCs are typically due to groundwater level changes from seasonal or flooding
events. Concentration increases of degradation products like vinyl chloride can be expected over
time due to the natural attenuation of the original solvent, tetrachloroethylene. When the COC
concentrations were compared to the Air-GW-Inh-V PCLs, the COC concentrations were over
two hundred times lower. The contaminant plume has been delineated by groundwater sample

collection the permanent and temporary wells installed on and adjacent to the property.
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GROUNDWATER SAMPLE RESULTS AND PLUME STABILITY ANALYSIS
KWIK WASH (MSD APPLICATION #2015-081-KWL), 1436 STUDEWOOD ST.,
HOUSTON, TEXAS 77008
TSI PROJECT NO. 1507T-47

Tetrachloroethylene Cis-1,2- Trichloroethylene | Vinyl Chloride | 1,1-Dichloroethylene
MONITOR WELL DATE {mg/L) Dichloroethylene (mg/L) (mglL) (mglL) (mgiL)
Method 8260C Method 8260C Method 8260C Method 8260C Method 8260C
TCEQ Residential Protective
Concentrations Levels (PCLs) - 0.005 0.07 0.005 0.002 0.007
{GW GW Ing.)

KMW-1 4/25/2013 0.622 0.207 0.118 0.019 0.001
4/8/2014 2.88 0.25 0.191 0.001 0.001

712512014 3.54 0,135 0.131 0.006 0.001

10/15/2014 2.79 0.106 0.087 0.002 0.001

2/14/2015 3.33 0.389 0.286 0.004 0.001

8/12/2015 0.924 0.093 0.062 0.0005 0.0005

KMW-2 4/25/2013 3.05 1.54 0.126 0.049 0.002
4/8/2014 5.41 5.31 0.001 0.001 0.001

7/25/2014 13.9 7.35 0.729 0.149 0.009
10/15/2014 13.1 0.001 0.686 0.166 0.01
2/14/2015 8.13 10.3 0.815 0.056 0.01

8/12/2015 1.63 1.89 0.41 0.088 0.007

KMW-3 8/12/2015 0.162 0.024 0.019 0.0005 0.0005
KMW-4 7/1/2013 0.197 0.149 0.085 0.004 0.001
4/8/2014 0.238 0273 0.142 0.013 0.001

7/25/2014 0.404 0.297 0.181 0.016 0.001

10/16/2014 0.438 0.373 0.001 0.019 0.001

2/14/2015 0.388 0.676 0.311 0.006 0.001

8/12/2015 0.247 0.282 0.128 0.009 0.0005

KT-10 8/28/2013 0.001 0.001 0.001 0.001 0.0005
KT-11 8/28/2013 17.9 7.37 0.337 0.469 0.009

KMW-5 8/12/2015 0.094 0.822 0.022 0.107 0.0005
10/29/2015 0.117 1:23 0.025 0.240 0.001

KT-12 8/28/2013 0.001 0.001 0.001 0.001 0.001
KT-13 6/13/2014 0.001 0.001 0.001 0.001 0.001
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GS| MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|12-Aug-15 Job ID:|1507T-47 MSD # 2015-081-KWL
Facility Name:|Kwik Wash, Studewood St., Houston, TX Constituent:| Tetrachloroethylene
Conducted By:|Glenn Lowenstein, PG Concentration Units:|mg/L |
Sampling Point ID:| KMW-1 | KMW-2 | KMW-4 | | | | |

Ll i R ORO 0 RATION (mg
1 25-Apr-13 0.622 3.05 0.197
2 8-Apr-14 2.88 5.41 0.238
3 25-Jul-14 3.54 13.9 0.404
4 15-Oct-14 2.79 13.1 0.438
5 14-Feb-15 3.33 8.13 0.388
6 12-Aug-15 0.924 1.63 0.247
=
8
9

10

i

12

13

14

15

16

17

18

19

Coefficient of Variation: 0.53 0:32

Mann-Kendall Statistic (S): il S

Confidence Factor: 50.0% 76.5%
Concentration Trend: No Trend No Trend

100

e KMW-1
s KMW-2
s KMW4

Concentration (mg/L)

013 0543 OBM3 1113 014 0G4 OU14 1214 045 OTH5 1015
Sampling Date

Notes:

. Atleasl four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent conceniration is increasing (S>0) or decreasing (S<0): »95% = Increasing or Decreasing;

2 80% = Probably Increasing or Probably Decreasing; < 90% and $>0 = No Trend; < 90%, S$<0, and COV 2 1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MARQOS: A Decision Support System for Optimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, comectness, or completeness of the informalion contained herein, and ho such
party shall be liable for any direct, indirect, consequential, incidental or other damages resutting from the use of this product or the information conlained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation fo update the information conlained herein,

GSI Environmental Inc., www.gsi-nel.com
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GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|12-Aug-15 Job ID:]1507T-47 MSD # 2015-081-KWL
Facility Name:| Kwik Wash, Studewood St., Houston, TX Constituent:| Trichloroethylene
Conducted By:|Glenn Lowenstein, PG Concentration Units:|mg/L |
Sampling Point ID: | KMW-1 | KMW-2 | KMW-4 | | | | |
Gamelngis) fsariing TRICHLOROETHYLENE CONCENTRATION (mgiL)
1 25-Apr-13 0.118 0.126 0.085
2 8-Apr-14 0.191 0.001 0.142
3 25-Jul-14 0.131 0.729 0.181
4 15-Ocl-14 0.087 0.686 0.001
5 14-Feb-15 0.286 0.815 0.311
6 12-Aug-15 0.062 0.41 0.128
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Coefficient of Variation: 0.56 0.73 D73
Mann-Kendall Statistic (S): -3 | 5 3
Confidence Factor: 64.0% 76.5% 64.0%

Concentration Trend: Stable No Trend No Trend
1
g KMW-1

=y ——KMW-2
‘a sy KMW-4
.E, 0.1 4
c
]
L
o
13
*§ 0.01
c
O
Q

ﬂ.ﬂﬂf 1 1 1 1 1 1 : L 1

01/13 0513 0813 1143  03/14 06/14 0914 1214 0415 0715  10/15

Sampling Date

Notes:

. Atleast four independenl sampling events per well are required for calculaling the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) thal constituent concentration is increasing (S>0) or decreasing (S<0). >95% = Increasing or Decreasing;

= 80% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 2 1 = No Trend; < 90% and COV <1 = Slable.

. Methodology based on "MAROS: A Decision Supporl System for Optimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water , 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is”. Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this prodlict or the information contained herein. Information in
this publication is subject to change without notice. GS! Environmental inc., disclaims any responsibility or obligation lo update the information contained herein.

GS/ Environmental Inc., www gsi-nel.com




GS| MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:{12-Aug-15 Job [D:} 1507747 MSD # 2015-081-KWL
Facility Name:|Kwik Wash, Studewood St., Houston, TX Constituent:| Cis-1,2-Dichloroethylene
Conducted By:|Glenn Lowenstein, PG Concentration Units:{mg/L

Sampling Point ;[ KMW-1 [ KMw-2 |  KMW4 | | |
Sampling Sampling
Event Date
1 25-Apr-13 0.207 1.54 0.149
8-Apr-14 0.25 5.31 0.273
3 25-Jul-14 0.135 7.35 0.297
4 15-Oci-14 0.106 0.001 0.373
5 14-Feb-15 0.389 10.3 0.676
6 12-Aug-16 0.093 .80 0.282
T
8
9
10
11
12
13
14
15
16
17
18
19
20
Coefficient of Variation: 0790 | 0152 |
Mann-Kendall Statistic (S): 3 | 9 |
Confidence Factor: 64.0% | 93.2% i

Concentration Trend: No Trend lProb. Increasing
100
e KMW-1

o 10+ = KMW-2
"& gty K MW
ety
c
2
Bt
g 0.1 -
8
b4 0.01
o 2
(&)

0!001 1 L 1 1 L L : L 1

0113 O05M3 0843  11M3 034 06/i4 0914 1214 045 OTH5  10/15
Sampling Date

Notes:

. Alleast four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence ({in percent) that constituent concentration is increasing (S>0) or decreasing (S<0). >95% = Increasing or Decreasing;
2 90% = Probably Increasing or Probably Decreasing; < 90% and $>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV <1 = Stable.

. Methodology based on "MARQOS: A Decision Support System for Oplimizing Monitoring Plans”, J.J, Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Waler, 41(3):355-367, 2003,

DISCLAIMER:  The GSI/ Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including withou!
fimitation GS! Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be fiable for any direct, indirect, consequential, incidental or other damages resuiting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GS! Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:[12-Aug-15 Job ID:{1507T-47 MSD # 2015-081-KWL
Facility Name:{Kwik Wash, Studewood St., Houston, TX Constituent:|1,1-Dichloroethylene
Conducted By:|Glenn Lowenstein, PG Concentration Units:[mg/L |

Sampling PointID:[ _ KMW-1__ |  KMW-2 |  KMw-4 | | | [ |
Sampling i jLameling 1,1-DICHLOROETHYLENE CONCENTRATION (mg/L)

1 25-Apr-13 0.001 0.002 0.001
2 8-Apr-14 0.001 0.001 0.001
3 25-Jul-14 0.001 0.009 0.001
4 15-Oct-14 0.001 0.01 0.001
5 14-Feb-15 0.001 0.01 0.001
6 12-Aug-15 0.0005 0.007 0.0005
7
8
9

10

11

12

13

14

15

16

17

18

19

20

Coefficient of Variation: 0:22 0.62

Mann-Kendall Statistic (S): =5 | 6
Confidence Factor: 76.5% 81.5%

Concentration Trend: Stable I No Trend

== = = = e KMW-1
—_ = KMW-2
=l
5 0.1 e KM W4
E
c
o 0.01
@ 0001 4—— — i sir 2 e
=
=3
(&)
o'm-" i 1 1 1 ' : 1 1 '

0113 0513 0813 1143 0314 O6M4 0914 12114 O4M5  OTAS 1015
Sampling Date

Notes:

. Atleasl four independenl sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituenl concentration is increasing (S>0) or decreasing (S<0): »95% = Increasing or Decreasing;

2 80% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, $<0, and COV 2 1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GS! Mann-Kendall Toolkil is available "as is”. Considerable care has been exercised in preparing this software product; however, no party, including withou!
limitation GSI Environmental Inc., makes any representation or wamanty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the infarmation confained herein. Information in
this publication is subject to change without nofice. GSI Environmental Inc., disclaims any responsibility or obligafion fo updale the information confained herein.

GSlI Environmental Inc., www.gsi-nef.com
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GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:[12-Aug-15 Job ID:|1507T-47 MSD # 2015-081-KWL
Facility Name:|Kwik Wash, Studewood St., Houston, TX Constituent:|Vinyl Chloride
Conducted By:|Glenn Lowenstein, PG Concentration Units:|mg/L |
Sampling Point1D:]  KMW-1 |  KMW-2 |  KMwW-4 | | [ | ]
Samplin Samplin
e T VINYL CHLORIDE CONCENTRATION (mg/L)
1 25-Apr-13 0.019 0.049 0.004
2 §-Apr-14 0.001 0.001 0.013
3 25-Jul-14 0.006 0.149 0.016
4 15-Ocl-14 0.002 0.166 0.019
5 14-Feb-15 0.004 0.056 0.006
3 12-Aug-15 | 0.0005 0.088_ 0.009
7
8
9
10
11
12
13
14
15
16
17
18
19
Coefficient of Variation: 1.28 074 0.52
Mann-Kendall Statistic (S): T | 5 I 3

Confidence Factor: 86.4% 76.5% 64.0%
Concentration Trend: No Trend I No Trend | No Trend

—u—KMW—i
-y = KMW-2
S o1 s KMW-4
E
c
S 001
=
c
g 0.001
5
(&}
0-0001 1 1 1 L L L 1 1 1

0113 0543 0813 11A3 0344 0614 0914 124 045 0TS 1015
Sampling Date

Notes:

. Al leasl four independent sampling events per well are required for calculating the trend, Methodology is valid for 4 to 40 samples.
. Confidence in Trend = Confidence (in percent) ihat constituent concentration is increasing (8>0) or decreasing {S<0): >85% = Increasing or Decreasing;

2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S, Rifai, C.J. Newell, and J.R. Gonzales,

Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Censiderable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or waranty regarding the accuracy, comrectness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequenlial, incidental or other damages resuiting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to updale the information contained herein.

GS! Environmental Inc., www.gsi-net.com
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GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|12-Aug-15 Job 1D:{1507T-47 MSD # 2015-081-KWL
Facility Name:| Kwik Wash, Studewood St., Houston, TX Constituent:[ Tetrachloroethylene
Conducted By:|Glenn Lowenstein, PG Concentration Units:| mg/L
Sampling Point ID:[ KT-11 / KMW-5 | ] ] [ [
Sampling Sampling
Event Date ROETHYLENE.CONCE
1 28-Aug-13 17.9
2 12-Aug-15 0.094
3 29-Oct-15 0.117
4
5
3
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Coefficient of Variation: [ 470

Mann-Kendall Statistic (S): #NAME?
Confidence Factor:

Concentration Trend:

100 KT-11 7 KMW-5
_— g KT-11 | KMW-5
S
o
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g
=
8 0.1
f o
3
0'01 L 1 L L 1 1 L L 1

0513 0813 11113 0314  06/14 09414 12114 0445 0745 1045 01416
Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.
. Cenfidence in Trend = Confidence (in percent) that conslituent conceniration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;

2 90% = Probably Increasing or Probably Decreasing; < 90% and 5>0 = No Trend; < 90%, $<0, and COV 2 1 = No Trend; < 0% and COV < 1 = Stable.

. Methodology based on "MARQS: A Decision Supporl System for Oplimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R, Gonzales,

Ground Waler, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, inchiding without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correstness, or complsteness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resutting from the use of this product er the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation fo update the information contained herein.

GSI Environmental Inc.. www.gsi-nel.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:{12-Aug-15 Job 1D:|1507T-47 MSD # 2015-081-KWL
Facility Name:| Kwik Wash, Studewood St., Houston, TX Constituent:| Trichloroethylene
Conducted By:| Glenn Lowenstein, PG Concentration Units:| mg/L
Sampling Point ID:[KT-11 / KMW-5] | I I [ I i

Sampling Sampling
Event ] Date

1 28-Aug-13 0.337

12-Aug-15 0.022

29-Oci-15 0.025

TRICHLOROETHYLENE CONCENTRATION (m

Coefficient of Variation:
Mann-Kendall Statistic (S):
Confidence Factor:

Concentration Trend:

1 o KT-11 7 KMW-5

j ——T-11 f KMW-5
D
E
5 o1
2
s
€
@
Q
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0‘01 - 1 l L L L I L L 1

0543 0843 1143 034  O6/M4  OM4 1214 O4M5  OTM5 1045 0116
Sampling Date

Notes:

. Al leasl four independent sampling events per well are required for calculaling the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Cenfidence (in percenl) lhal constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, $<0, and COV 2 1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J R. Gonzales,
Ground Water, 41(3).355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendeall Toolkit is available “as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information containied herein, and no stich
party shall be liable for any direct, indirect, consequential, incidental or other damages resufting from the use of this product or the information contained herein. information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any respensibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-nel com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|12-Aug-15 Job ID:{1507T-47 MSD # 2015-081-KWL
Facility Name:|Kwik Wash, Studewood St., Houston, TX Constituent:|Cis-1,2-Dichloroethlyene
Conducted By:|Glenn Lowenstein, PG Concentration Units: mg/L

Sampling Point ID:[ KT-11/ KMW-5 | [ | [ [ ]
Ll e AMp-NY D ORO 0 RATIO ]
: Date
1 28-Aug-13 7.37
2 12-Aug-15 0.822
3 29-Oct-15 1.23
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Coefficient of Variation: 117

Mann-Kendall Statistic (S): | =l
Confidence Factor:

Congentration Trend:

10
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j e KT 11 | KMW-5
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Sampling Date

Notes:

. Al least four independent sampling events per well are required for calculating the irend. Methodelogy is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituenl concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;

= 90% = Probably Increasing or Probably Decreasing; < 90% and $>0 = No Trend; < 90%, $=0, and COV =z 1 = No Trend; < 80% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Oplimizing Monitoring Plans®, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representalion or warranty regarding the accuracy, correciness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resufting from the use of this product or the information conlained herein. Information in
this publication is subject to change without notice. GS! Environmental inc., disclaims any responsibitity or obligation to update the information contained herein.

GS! Environmental Inc., www.gsi-nel.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|12-Aug-15 Job ID:{1507T-47 MSD # 2015-081-KWL
Facility Name:|Kwik Wash, Studewood St., Houston, TX Constituent:|1,1-Dichloroethlyene
Conducted By:|Glenn Lowenstein, PG Concentration Units:| mg/L [
Sampling Point ID:[ KT-11/ KMW-5] [ I | [ |
Eanrlne R iSampling 1.1-DICHLOROETHLYENE CONCENTRATION (mglL)
Event, Date’ .0 ;

1 28-Aug-13 0.009

2 12-Aug-15 0.0005

3 29-Oct-15 0.001

4

5

5

7

8

B

10
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13

14

15

16

17

18

19
20

Coefficient of Variation: 1136

Mann-Kendall Statistic (S): #NAME?
Cenfidence Factor:

Concentration Trend:

KT-117KMW-5

——KT-11/ KMW-5
0.1 A

0.01 +

0.001 +

Concentration (mg/L)

0.0001 +——Ad—t ! } " ; ; ; '
05/13  08/13 11413 0314 06/14 09414 1214 0415 07715 1015 01/16

Sampling Date

Noles:
. Alleast four independent sampling evenls per well are required for calculaling the trend. Methodology is valid for 4 fo 40 samples.
. Confidence in Trend = Confidence (in percent) thal constiluenl concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
= 80% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, $<0, and COV 2 1 = No Trend; < 890% ang COV < 1 = Slable.
. Methodology based on "MAROS: A Decision Supporl System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as 1s". Considereble care has been exercised in preparing this software product: however, no party, including without
limitation GSI Environmental inc.. makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be iable for any direc!, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information confained herein.

GSI Environmental Inc., www gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:[12-Aug-15 Job ID:{1507T-47 MSD # 2015-081-KWL
Facility Name:| Kwik Wash, Studewood St., Houston, TX Constituent:|Vinyl Chloride
Conducted By:|Glenn Lowenstein, PG Concentration Units:|mg/L
Sampling Point ID:[ KT-11 / KMW-5] | | [ [ |
SELIL I LORIDE CONCENTRATION (mg
1 28-Aug-13 0.469
2 12-Aug-15 0.107
3 29-Ocl-15 0.24
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Coefficient of Variation:
Mann-Kendall Statistic (S):
Confidence Factor:

Concentration Trend:
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Sampling Date

Notes:
. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) thal constiluenl concenlration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;

2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 80%, S50, and COV = 1 = No Trend; < 90% and COV < 1 = Stable.
. Melhodology based on "MAROS: A Decision Support System for Optimizing Monioring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendali Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc.. makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no stich
party shall be fiable for any direcl, indirect, consequenlial, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GS! Environmental inc., disclaims any responsibitity or obligation to update the information contained herein.

GSI Environmental inc., www.gsi-net com




