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1.0 EXECUTIVE SUMMARY

Aé specified in our Workplan for Groundwater Re-Development and Sampling, The Reynolds Group

(TRG) conducted groundwater monitoring well redevelopment and sampling activities on January 8
and 15, 2007, at the property located at 1400 Park Avenue in Emeryville, California (Site). This
report documents these activities and presents the results of the groundwater monitoring. Based on
the results presented herein, TRG is also requesting closure of the Site on behalf of Emeryville
Properties.

Included with this report are descriptions of TRG’s groundwater monitoring and sampling
procedures, groundwater elevation data and laboratory results (Table 1), a Site Location Map
(Figure 1), Site Plot Plan With Groundwater Monitoring Results (Figure 2), and Site Plot Plan With
Groundwater Contours measured on January 15, 2006 (Figure 3). Analytical results with chain of
custody documentation are included as Appendix A, Standard Operating Procedures are attached as
Appendix B, and field data sheets are attached as Appendix C, Registered Survey of Groundwater
Monjtoring Wells are attached in Appendix D and a Site Specific Health and Safety Plan in found in
Appendix E.

On January 15,2007, a week after re-developing the onsite groundwater monitoring wells, the three
wells (MW-1, MW-2, and MW-4) were sampled by TRG. Samples were analyzed for Lead by EPA
Method 200, for total petroleum hydrocarbons (TPH) as Diesel and as Gasoline by EPA Method
8015, and by EPA Method 8260B for benzene, toluene, ethylbenzene and xylenes (BTEX) and
methyl tertiary butyl ether (MTBE) and other fuel oxygenates. Groundwater samples collected from
each of the three wells had no detected levels of petroleum hydrocarbons, BTEX or fuel oxygenates.
Trace levels of total lead, were detected ranging from 0.005 to 0.006 milligrams per liter (mg/L, see
Table 1 and Figure 2). These lead detections are well below the State of California Maximum
Contamination Levels for Drinking Water (MCLs) of 0.015 mg/L as specified in the Léad and
Copper Rule. Thué lead is not considered an impact to the groundwater.
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TRG requests that this Site be granted regulatory closure. Based on results of the recent testing,
there are no contaminants which present any threat to groundwater at the Site or any of the
neighboring sites. The data presented herein demonstrates that there has been no release of

hydrocarbons from the former USTs and ASTs at the Site.

2.0 BACKGROUND

| The Site, located at 1400 Park Avenue in Emeryville, California (see Figure 1 — Site Location
Map), formerly housed facilities operated by Chromex and The Charles Lowe Company. A former
below grade concrete vault associated with Chromex’s activities was removed in 1992. In December
1995, a “No Further Action” letter was issued for the Site by the Alameda County Health Care
Services (ACHCS) for the former chromium vault at the Site. In 1995, Aqua Science Engineers
(ASE) excavated and removed hydrocarbon contaminated soils beneath the vertical honing pit area.
A total of 75 yards of soil was removed during these excavation activities. Also in 1995, ASE
removed three 550 gallon steel underground storage tanks (USTs), which at one time contained
diésel, motor oil and gasoline. In 1997, ASE successfully abandoned a half buried 700 gallon steel
Above-Ground Storage Tank (AST). Three monitoring wells (MW-1, MW-2 and MW-4) were
installed between 1994 and 1996 and still exist at the Site.

2.10 Involved Parties

The Reynolds Group was retained by the Site owner to perform the work associated with this project.
The Alameda County Health Care Services Agency is the lead agency on this case as represented by
Mr. Steven Plunkett.

TRG was responsible for managing this project and overseeing the developing, surveying, and
sampling the groundwater monitoring wells, and producing this report. Associated Laboratories of
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Orange, California, provided laboratory analytical services for groundwater samples. Associated
- Laboratories is a California State Certified Laboratory. Gregg Drilling helped with the well
redevelopment, Blaine Tech Services assisted in the groundwater sampling, and Morrow Surveying of

~ Sacramento, a liscensed surveyor located all three monitoring wells using aNAD 83 coordinate datum.
3.0 FIELDWORK

3.10 Well Redevelopment

OnJ anué.ry 8, 2007, three méhiforing'werlisi(MrWI,HMWZ, and MW4) at the Site were ;é'-dev'eloped '
to obtain a representative sample of formation groundwater. The specific field procedures used in
the groundwater well development and groundwater sampling are attached in Appendix B —

Standard Operating Procedures.

Before purging any wells, the depth to groundwater was measured in all wells using a sounder. The
depth to water and total depth of each well was recorded on a field data sheet to 0.01 feet accuracy.
Development included surging the well screen to remove fines from the filter pack. After surging.
was completed and the sand content of the bailed water decreased, as determined by another well
depth measurement, a submersible pump was used to continue well development. The surge block
and submersible were decontaminated with Liquinox and deinozed water in between each well
development. The three groundwater monitoring wells had a total of 162 gallons purged, with more
than three boring volumes removed per well, to remove fines from the filter pack material. At the
completion of well development, all physical parameters (temperature, dissolved oxygen, specific
conductivity, pH, turbidity, and oxidation reduction potential) had stabilized (see Appendix C —
Field Data Sheets). All field generated wastes (development water) were containerized on-Site in 55

gallon drums pending profiling for proper off-Site disposal.
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320 Well Surveying

Since two of the three wells had been previously surveyed, MW-1, MW-3 and MW-4 were surveyed
on January 8, 2007, by a California licensed surveyor, Morrow Surveying (see Appendix D). The
groundwater well location was measured at the top of the casing and referenced to the elevation
relative to mean sea level and latitude and longitude using NAD 83. The casing elevations are

shown in Table 1. The field data sheets are included in Appendix D.

3.30 Groundwater Sampling

Prior to gauging and sampling activities on January 15, 2007, an equipment cleaning station was set
up that consisted of a wash bucket and two rinse buckets. The wash bucket was filled with tap water
and mixed with Liquinox cleaning solution. The first rinse bucket was filled with tap water and the
second rinse bucket contained deionized water. The well sounder, pump and discharge hose were all

cleaned, flushed and rinsed prior to their initial use on site and between each subsequent use.

Before purging any wells, the depth to groundwater was measured in all wells using a sounder. The
depth to water and total depth of each well was recorded on a field data sheet to 0.01 feet accuracy.
All wells were sampled using the (low-flow) sampling method shown in Appendix D. A 2” Grundfos
Pump with tubing (separate tubing used for each well), attached to a Flow Cell, was used to purge,
read, and collect groundwater samples. The pump was placed two feet above the total depth of the
wells. The purge rate was one gallon per minute and the total purge volume per well varied from 17

to 27 gallons.

During purging, temperature, pH, conductivity, dissolved oxygen and turbidity were measured and
recorded on the field data sheets. Purging continued until the monitored purge water characteristics

stabilized. Approximately 68 gallons of purge water was generated during this groundwater
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monitoring event. Purge and decontamination water was deposited into 55-gallon drums and stored

on site pending profiling for proper offsite disposal.

Groundwater samples were collected directly from the submersible pump's tubing prior to the flow
cell. Each water sample was collected into 5 vials (voas) preserved with hydrochloric acid, a 1 Liter
Amber bottle (unpreserved), and one 250 mL plastic bottle (unpreserved). The sample containers we
filled to avoid headspace and bubbles. The filled sample containers were labeled, placed in an ice-

cooled chest, and transported following proper chain-of-custody procedures to Associated

Laboratories.

3.40 Groundwater Gradient

Prior to purging and sampling on January 15, 2007, the depth to groundwater in each well was
measured from the top of each well casing using an EnviroSupply and Service Inc. Interface Meter
Model H. Oil. The groundwater flow direction and slope were calculated by determining the
elevation of groundwater in each well relative to surveyed top-of-casing elevations (top of casing
minus depth to water). These data are summarized in Table 1. The location and elevation of each

well was professionally surveyed by Morrow Surveying Land Surveyors (see Appendix D).

Groundwater gauging during this event was performed in January 15,2007. The groundwater flow
direction was shown to be from the north northeast to the south southwest direction at 0.67 ft. per

foot. Groundwater elevation contours for January 2007 are shown on the attached Figure 3.

40 LABORATORY ANALYSES & RESULTS

All samples were analyzed for TPH as gasoline and diesel by EPA Method 8015, for BTEX, MTBE
and other fuel oxygenates by EPA Method 8260B, and for lead by EPA Method 200. The laboratory

reports and chain-of-custodies are included as Appendix A.

THE REYNOLDS GROUP ,
Well Redevelopment & Sampling, Emeryville, CA Page 5




Groundwater samples were collected from a total of three of the monitoring wells (MW1, MW-2,
and MW-4). Groundwater samples from each of the three wells had no detected hydrocarbons or
VOCs, including gasoline (<50 ug/L), diesel(<0.1 mg/L), benzene (<1 ug/L), toluene (<5 ug/L),
ethylbenzene (<5 ug/L), xylenes (<5 ug/L), MTBE (<1 ug/L), di-isopropylether (<1 ug/L), ethyl-
tertbutylether (<1 ug/L), tert-amylmethylether (<1 ug/L), and tertiary butyl alcohol (<10 ug/L). Trace
concentrations of lead were detected in the three monitoring wells ranging from 0.005 to 0.006 mg/L.
When compared to the California State Action Level of 0.015 mg/L, as specified in the Lead and

Copper Rule, the concentrations of lead are not considered hazardous.

5.0 CONCLUSIONS
Based on the results of this current investigation, closure should be granted at the Site given that:

(I) No evidence of any release of hydrocarbons to the groundwater from the former on-site USTs
and AST was found in this investigation. The data presented herein shows no detections of

gasoline, diesel, BTEX, MTBE or other oxygenates in the groundwater samples collected at the
Site;

(2) Trace levels of Total Lead were found, ranging from 0.005 to 0.006 mg/L0.006 mg/L. These
lead detections are well below the State of California Maximum Contamination Levels for
Drinking Water (MCLs) of 0.015 mg/L as specified in the Lead and Copper Rule. Thus lead is

not considered an impact to the groundwater.
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6.0 RECOMMENDATIONS

TRG recommends that the Alameda County Health Care Agency grant closure to the Site located at
13702 Ventura Boulevard based on the information provided herein.

If youhave any questions or concerns pertaining to the Closure Request, I can be reached directly at
(949)378-8448.

Thank you for your consideration of this matter.

Sincerely,
THE REYNOLDS GROUP
a California corporation by:

W
wen Tellegen, P.E.

Project Manager
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TABLE 1

Groundwaler Elevalion Dala and Sample Results

Emeryville Propeities

Water (MCL)

1400 Main SL
Emeryville, CA
EPA 8015 EPA 80158 200.7 Lead n H20 EPA 80158 EPA 8260B
Weli 10 pale g i) Elex;':r: (") Wi (lno) mall ugl__ mg/L. ug/l. gL,
TEPH Diesel Gasollne ead Benzene Toluene Ethylbenzene Xylene DIPE ET TAME 18A MTBE
MW-1 {Dup MW-X) /1572007 19.17 10.94 .23 <0. <50 < <5 < <! < < < <10 <
MW-2 1152007 16.43 10.78 5.65 <0. <50 < <5 < <! < < < <10 <
Mw4 115/2007 14.6 10.28 4.32 <0. <50 < <5 <! <! < < < <10 <
MW-X 71572007 197 10.54 23 <0; <50 < <5 < < < < < <0 <
Maxlmum
Contamination
Levels for Drinking na na 0.015* 1 150 300 1750 na na na na 5

na = pat avadable
Copper and Lead Rule
Secondary McL
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WELL ID

- 3
2 ” - F—_-‘\
gl R
e i CRE
i . e
EPA 8015B | EPA 8015 {200.7 Lead EPA 82608
twt) [ {mot) )

ISAMPLE DATE

Gasoline | Diesel Lead B|T]E|X|MTBE| TBA

DIPE|ETBE[TAME]-

MW-1

1/15/2007

<1 <{ <{

<50 <0.1 0006 |<1|<5|<5|<5] <1 |<i0

EPA 8015B{EPA 8015 |200.7 Lead

EPA 8015B {EPA 8015 [200.7 Lead EPA §260B 3
WELL ID |SAMPLE DATE| "2 ot (ml il
Gasoline | Dlesel | Lead |[B | T |E | X [MTBE| TBA | DIPE|ETBE[TAME]
MW-2 11152007 <50 <0.4 | 0.005 < | <t | <t La R
F & N 23 R ¥

{ugl} fupd) {mal)

Gasoline | Diesel l.ead

ETBE

Legend: : -l
‘.. B=Benzene = ;~ , .9 -
4 T=Toluene - -~ .- « I . . .
M\?—4 - Groundwater Monitoring Well ;‘%E :)]_g;hgll;:l’l‘zcnﬁ ! L : ) THE.
TBE =Methy! Tertiury BlEther fﬂ.ﬂﬂ'ﬁfﬂfgg”

/ = Below Laboratory Rep Simit

<0.1 0.006

. . . SITE PLOT PLAN WITH
Site Name: Emeryville Properties GROUNDWATER
1400 Park Avenue, Emeryville, CA MONITORING WELL
RESULTS
Prepared By: Project No: 7103

The Reynolds Group Date:

January 2007

FIGURE 2




Legend:

9 .
MW-4 - Groundwater Monitoring Well

\/.g_,_r - Groundwaler Etevation Contonr
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The Reynolds Group

Project No: 7103
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APPENDIX A

Laboratory Analytical Results




e
e -
Z-—_J\ ASSOCIATED LABORATORIES o
§06 North Bataviu - Qrange, Caiifornia 92868 - 714/771-6900 FAX 714/538-1209
CLIENT The Reynotds Group (6423) LAB REQUEST 1R306K
ATITN: Gwen Tellepan
106 E. San Matcos Blvd, # 400 REPORTED  01724/2007
San Marcos, UA S2U6Y RECEIVED  01/10/2007

PROJECT #7163
Emervville Props LLC

SUBMITTER Client

COMMENTS

This Juboralory request tovers the {ollowing listed samples which wore analyzed [or the paramelers indicated-on tic
atlached Analytical Result Reporr. All anatyses wore condueted wsing the appropriate methods e indicated-on the port.
This cover fetler is an intcgral part of'the final report.

Order No. Client Sawmple ldentification
760936 MW-2.
769937 MW-1
769938 MW-X
769939 B
769940 s
769941 MW-4
769942 t_aboratory Mcthed Blank

“Thank you for the opporiunity to be of service to your company- Please feel foe 1o call it there are any quesiions regrrding
this roport or il we can be ol further scrvice.

ASSOEH TORILS by,

Alfs:
Vice President
NOTE: Unless notified i wreiting . all samples will be discurded by appropriate disposal protocal 30 duys fiom dare reported,

TESTING 4 CONSULTING

Therepariyol the Assosiated Latasialaries sne cunlidontisl propery ul oot cliedls snd Chemical
may not bereproducet] orused for pubiativn i pag arm full wiifiol cur writien Mivephinhiyicnl
penuusion, Thisis Tof the mutual proestion of the public, our clients. ant! oursclves. Fovlranmentist

Ll request 183068 caver, page L of 1
8¥E—d 106°'d  §&¥-L 502{=-8€8-¥12 SB|JOYEIOYET PelE[D0SSY-{0N 00:81 200Z-52-Kyr




Order #: Client: The Reynolds Group
Matrix: WATER Clent Sample 10 MW.2

Date Sampled: 01/15/2007

Time Sampled: 09:10

Sampled By:

Analyte Result DF DLR Units Date/Analyst

200.7 Lead in water by ICP

Lead | 0005] 1 0405 mylL  OMITO7 NVK
8015 TEPH Diesel
TEPH Divsel | ND| o4 mgll  OVITAT AT
Surrogates Units Conirol Limiis
o-Terphenyt (sur) B | 120] % 55 - 200
$26UB BTEX/M UBE Ouly
enzenc - 1 Np| T wglL o207 RP
Ethy! beuzerne ! NDj 1 5 g/l 01120/07  RP
Methyl-terl-butylether (MTBE) | NDj 1 1 ug/l 01720007 RE
Tolucne | ND| 1 5 ug/L 01720007 RP
Xylenes. total ‘ ND| ! 5 ug/ll ul/20/07 RP
1Ji-isopropyl ether (DIPE) | NDI 1 U g/l U1/20/07  RP
fithyl-teribulylether (ETBE) | ND| t 1 ugl 01/2007 RP
Terl-amylmethylether (TAME) I NDI { 1 ug/L 01/20/07 RP
Tertiary butyl alcohol (TBA) [ ND| t 0 ug/l. Q12007 RP
Surrogates Uuits Caontro) Limits
susrl - Dibromotlucromethane [ 90| ' % 70 - 130
Surr2 - 1.2-Dichlorocthane-dd | 106 % W 130
Surtd - Tolucnie-d8 | 100} Yo 70 - 130
Surr4 - p-Bromofluerehanzenc | IO’II Y 76 - 130
£0158 - Gasoline
Gasoline N T TNl S0 el  QIATAT LD
Sarrogates Units Control Limits
aaa-Trluormtolucne | 81 % 55-200

DLR += Detection lirit for repufiing purposcs, ND ~ Not Detected beJaw indicated detection limiL DF = Dilution Factor Zl - l
[ v/

ASSOCIATED LABORATORIES  Aravicel fesulis Repor §

an

gve-4  110/200°d  s&p-L B0ZL-8E5-¥ 1) se}loyeloge] [18)8]008sY-H0dd 0091 laoz-42-Nyr




Order#: [ 769937 Client: Che Reynolds Group

Matrix: WATLER Client Sample 1D MW-1
Oate Sampled: 0)/15/2007

Time Sampled: 10:00

Sampled By:

Analyte Result OF DLR Units Date/Analyst

200.7 Lead in water by Ice

lead " 0006] I 0005 wmglL  GVAT07 NVK
2015 TEP1L Diesel
TEPH Dicsel - e ND| ! 0.1 mgl 011707 AF
Surrogales Units Control Liniits
o-Terphenyl (sur) I 1 10‘ W 55-200

%2608 BTEX/M TBE Qnly

Benzene | ~ NDj 1 I ug/L 0172007 RP
Ethyl benzene | NDl { 5 ugl 01720007 RP
Mcthyl-ten-butylether (MTBE) [ ND) 1 I oug/l 01720007 RP
Tolacne | ND| 1 S ug/l 012007 RP
Xylenes. totsl | NDj f S uprl 01/20/07 RP
Di-isopropyl cther (3IPE) | ND| 1 1 ugl 017200107 RP
Ethyl-teributylether (ETBL) l NDl { 1. ug/lL 0L/20/07 RP
Tert-amylmethylether (VAME) I NDI ! 1 up/ll 0172007 RP
Tertiary butyl alcohol (TBA) { ND'l 1 16 o/l 0120007 RE
Sarrpgates Umits Control Limits
Surr! - Dibrometlubromethanc | 961 Ya 70- 130
Sure? - 1.2-Dichlorogthana-d4 l 1061 % 70 - 130
Surrd - Tolucne-d¥ | 104} Yo 70-130
Surrd - p-Bromo/lucrobenzene | 105] Y 70- 130
80158 - Gasnline
Gasoliae ) . T s S0 wel QU177 LD
Surrogates Undts Contro] Limits
a.a.a-‘l‘riliuomtoluenc | o Sgl ; Loy ’ 55200
DLR = Detection limit For reporting purposes, ND = Not Detected below indicated detection limit. DF = Dilution Factor )/ -
/
. . v vy / :’.___.
ASSOCIATED LABORATORIES __ Araiyicd Results Report i}

Vo TN wd M
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Order #:
Matrixs WATER

Date Sampled: (1/15/2007
Time Sampled: 10:02
Sampled By:

Clicnt: The Reynolds Group
Client Snmple I MW:X

Analyte Result OF DLR Units Date/Analyst
200.7 Lead in waler by ICP
Lesd l 0.006( I 0005 mgL  0IN707 NVK
8015 TEPH Dicsel
TEM Diosol T ND 1 0.0 mg/l.  0INTHO7  AF
Surropates Units Control Limifs
o-Terphenyl (sur) | 115 s 55 - 200
82608 BTEX/MTBE Only
Benzene | ND) i [ ug/L  Ol20/07 RI
Ethy! benzenc [ ND)| ] 5 ugk 01720007 RP
Methy-tert-butylothicr (MTBIE) | NDj 1 1 ougl. 012007 RP
Taluene ] NDJ 1 5 et o1/20/07 R
Kylenes. total | ND| 1 5 ugl 01/20/07 RP
Di-isopropy! ether (DIPE} | ND| 1 1 ug/L o120M37  RP
Ethyl-tertbutylether (ETBE) l ND| | 1 uglL 01720107 RP
Tert-amylmethylethwer (TAME) | NDI 1 I up/l p13007 RP
Tertiary buty! aleohal (TBA) l ND| 1 10 ugil 0172007 RP
Surrogates Units Control Limits
Surrt - Dibmmommromedm;c ] i 89 Yo 70 - 130
Surr2 - (. 2-Dichloroethanc-d4 | 105] % 70 - li.‘sfl
Surrd - Toluene-d8 [ 102| % 76+ 130
Surrd - p-Bromofluorobenzons f 105] % 70 - 130
80158 - Gasvline
Gasoline ) | ND] L SO wgl  0INTAT LD
Surrogates a Units Control Limits
aga-Triflaorotoluene Y % 85200

DR = Detection limit for reporting purposes. ND = Not Detecicd below indicated detection limit. DF = Mitudon Factor

8ve-d  Li0/¥00°d  S8F-l

Analytical Results Report
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Order #: Client: The Reynolds Group
Matrix: WATER Chient Sumple 1D: TB

Date Sampled: 017152007

Time Sampled: 10:30

Sanipled By:

Analyte Result DF DLR Units Date/Analyst
42608 BTEX/MTBE Oauly

B3enzenc | ND| 1 1 ugll 0172007 RP

l-d\yl benzene | D) 1 Souglle 0_1/10/0’7 RP
elhyi tert-butylether (MTBI b} ) \ 4 ' N'D] N { T ug/l U‘l/_ZOIOT RP

Yoluens L ND| 1 < ugf) 0120007 RP

Xylenes, wial | ND] ) 5 g/l 01/‘20!07 RE

Di-isopropy! etber (DIFE) | NDI { 1 ugfl. OIIZOIO'f ey

Jithyl-ertbulyletiver (ETBE). B | ND‘ i 1 ug/l ()1/"0'(17 Re

Teri-ninytmethylethér (FAME) I___ } EDL i 1 ugll 01/70107 R

ertiary bulyl alcohol (TBA) i 1 ) ND| 1 10 _uglL . 01120/07 RP

Surropstes Units Control Limits

Susrl - l‘)lbmnwlluommethanc l 9_{{_~ _ Ve 70 - {30

c:urr?. - 12~ D!uhluroc\h.\ne-dll | 107\ . Wa 70 - 130

‘:urr3 Toluc‘nc-d‘{ X l } 102_‘- _ 01? 7‘0 - 130

Surx4 - B'omoﬁuuraht.nzenc ‘ 104| ‘ ) Y ”__ 70130

84158 - Gasoline
Gasoline. ) o g 1 s el 011707 LD
Surrogales Units Control Limits
A l'rilli:ommlueue i 88[ % 55 - 200

BLR = Detection Linit Lor reporting purposes. NI - Not Detected below indicaled Jeiection limit, 1DF = Dilntion Factor / | ‘ o
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Order #: [ 769930 Client: The Reynolds Group
viatrix: WATER Ulient ¥ample 13 FB

Date Sawipled: 01/15/2007
1Tme Sanipled: 10:25
Swmpled By:

Analyte , Result DF DLR Units Date/Analyst
291.7 Lend [ water by ICI
Lcad ' N A ND| 1 0005 mgL  OVITAT NVK
8015 TEPH Diesel
TEPH Dicsel '[ N Nf)[ 1 0.1 mgh  OWI7T07 AF
Surrogates uUnits Contral Limis
&Terphenyl (su0) | 100] % 554 200
82608 BTEX/ MTBF, Only
Benzene o |  np 1 1 ugl 0172007 RP
Ethyl benzens | Ntﬂ ! 5 ug/l 0120107 RL
Methyldert-butylether (MTBE) | ND| 1 I uwl MRO07 R
Toluene ] NDI 1 5  ug/l, 0t/20007  RP
Xylenes, (oial | ND| 1 5 ug/L 01/20/07 RP
Di-isopropyl ether (DIPE) | NDj 1 1 ugl 01720/07 RP
Ethyl-terthulylether (ETBE) | ND| 1 1 ug/L 0120107 RP
“Ten-amylmethylether {TAML) ‘ ND| ! 1 uwl QU20/07 R
Testiary bulyl alcohn] (TBA) | ND| 1 10 upil uI20/07  RP
Suryogates Units Control Limits
Surel - Ditromofluoromethane [ 27) % 70 -130
Swrr2 - 1.2-Dichloraethanc-d4 ] 10z] Y. 70~ 130
Swrr3 - Volusne-d8. 1 IOOl Ye 79 - 136G
Surrd - p-Bromoiluorobenestie ‘ 107} % 70-130
80158 - Gasoline
Gasoline | oNpp S0 ugl ~ OUIRKT LD
Surrogates Uits Conlrel Limits
a.8,4~ 1 rifluordtoluene - | . 94‘ . % 5_5 - 200

DILR = Detection limit for réporting purposes, ND=Not Detectod below indicated detccon limil, J3F = Dilution Factor /"/ e T
/

A

=
e

{SSOCIATED LARORATORIES. Anzlytical Results Report

e O A vl bE e N

§06-4  L00/900°d  Ssbl 8021-88~71
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Order#:

Matrix: WATER

Date Sampled: 01/15/2007
Time Sampléd: 10:55
Sampled By:

Client: The Reynolds Group
¢ lient Sumple 11): MW-4

Analyte Result DF DLR Units Date/Analyst
200.7 Lead in water by ICP
Leud ) 1 "oobsp 1 0005 mel T ouiTIT  NVK
8615 TEPH Diesel
TIEPIL Diesel - NDj 1 01 megL  0UIT07 AX
Surcogates Units Contret Limits
o-Terphenyl (sur) T 135) % 55200
$260B BTEX/MTBE Only
Benzene \ NDJ 1 { awl 012007 R
Ethyl benzene (. NDj 1 5  upglL 01/20107 R
,Mc.(hyl ten-butylcth-.r (MIBE) l ND‘ L 1 upL 01720107 RP
Tolucac | ND| ! 5 uglL 01/20/07 RP
Xylenes. total [ ND| t 5w/l 01/20/07 RP
Dx-uopropyl ethel (DIPE) l NDJ { 1 up/l 01/20/07 RY
Ethyl-teeibutylether (ETHE) l ND| 1 1 upl 0172007 RP
Tert-amylmethytetier (TAME) ] NDj 1 I agin. 01/20/07 RE
Tertiary butyl alcohol (BA) | N'D.|' 1 10 ugil 0L20/07 RP
Surrogates Units Contral Limits
Sury] - Dibromollupromethane o L 9 % 70+ 130
Surr? - 1,2-Dichlorgetianc-d4 | 108] Y% 70- 130
Surrd - Taluene-dd | 102} Yo 70.- 130
Surréd - p-iIramolivorobenzenc [ 105] s 70- 130
80158 - Gasoline
Gasoline o P ND| 1 50 uyl  0VISN7 LD
Surrogates Units Control Limilx
" raa-Trifluorotoluens T 192) % §5 200

DLR =

ASSOCIATED LABORATORIES

| wle Vanmisnet (ALK reciits, nane b ol

6021~8E8~v 1.1

Detection limit for reporting purposes.

Analytical Resuits Report

NT3 = Not Detected below itdicated detection Hmit. DI

Dilutivon Factor / l

gvE~d  210/200°d  SGv-L

SEIDYEAONR] POYEI0SSYHONd 00:9)  J00Z-G2-NYT




Order #: ’ Client: The Reynolds Group

Matrix: WATER Client Sampte Ib: Laboratory Methad Blank
Diite Sampled:

‘Tima Sampled:

Sampled By:

Analyte Result DF DLR Units Date/Analyst

200.7 Lend in water by ICP

Lead ' ND| 1 0005 mwl  OVITAT NVK

8015 TEPH Dicsel

TEFH Dicgel ] NDI { 0.1 mgl oI17/07  AF
Surrvegates Units Control Limits
o-Terphenyl (sur) ] ' l3U| . Yo 5;- 200

8260B BYEX/MTBE Only

Benzene

‘ e ND) v 1wl 01/20/07 RP
Ethyl ‘benzene . | ND'{ U s }lngll, 01720/07 RI
) .Mcthyl “lert- bulyleﬂu.r (MTBL) . ND| i Toug/l 01/20/07 RD
Tolucae ) i N L le, N].}-L l__ ] s ug_v’l., ' 0[!;’.0)‘07 RP
) Xylunes. tolal L 1 NDJ ) 1 5 gk 0‘11,301(1_7 R
Di-iqopropyl ether (DIPL) _ ) | . N L 1ol 01/20/07 wr
Elhyi-u.ﬁbulylsﬁmr U.,l[iF) ‘ l “NT')‘ I‘ 1 up/l. B 01/20/07 RP
| en—amylmemyleﬂmr (TAME) { ~ I‘*I'DI 1 I ug/l (-)1!'/2()/}07. g
Tcrhary bEE}:l aleobol. (TBA) ’ ; | ND] L 14 Eg/l. . 01720107 RP
Surrogates Usnits Controt Limits
7 Sumt - Dl.bromolmommcth..lm ) ) ‘ - | ‘ 89[ Y. - T 70- 130
. Suorr2 - 1.2~ Dlulﬂﬂrocm.me-LM 3 ) ' 1 10'4[ B ) %‘ 70 - qu
Surrd - (olucnc-d8 l _ l_()ll ) N A .% . 70~ 130
‘ Surrg - p-Bromollucrobenzenc | 107} % ‘ 70- 130
8015B - Gavsoline
Gasoline o B o ~_wpj L S0 wL T oanir 1D
Surrogates Units Control Linits
aae-Trifvorntoluenc h T S % 55 - 200

DI_R = Detection Jimit by teporting pusposes: ND = Not Detecred below indicated detection limit. DF = Dilution Factor )/l l "'

i S'S DCIA.IEQ LA EEORA TORIES Analytical Results Report

L D R A R
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QC Sanwpler
Matrix:
Prep. Date:

Analysis Dute:

Lab {D¥'s in Bateh:

Repurting Uil -~

MATRIX SPIKE / MATRIX SPIKE DUPLICATE RESULT

WATER

ASSOCIATED LABORATORIES
QA REPORT FORM-- MOTHOD 200,7 / 6010

183069-769945

lanuary 17. 2007

Janoary-17. 2007

H# 011707 WA

183069, 1830£7. 183106, 183108, 183065, (83068, 183078, 183135

mgfl.

Sample Spike Matrix Matrin aREC “aRex %
Test Result Added Spike Spike Dup MS MSD RPD
Ag 0.027 1 0.96 0.95 93 92 [
Se 0,108 1 1,00 0.99 80 38 |
T * ND 1 0.54 0.55 34 55 2
Ph. 0.0035 1 0.90 0.89 90 X9 1
Sb ND } 1.09 1:08 109 108 I
Ru 0.079 ! 101 " 1.06 53 98 5
e ND ! 1.0l 1.02 101 102 |
Cd ND ] 0.94 0.98 94: 98 4.
Cr 0.009 1 0.93 0.96 92 95 3
Co ND | 0.59 0,92 89 92 3
Cu 0.014 l 0.90 0,95 89 94 5.
Mo 0,026 1 1.03 1.04 100 M 1
Ni ND 1 0.87 0.89 87 89 2
s ND 1 6.5 0.35 70 70 0
v ND | 0.94 099 94 99 5
Zn 0‘247 1 113 1.18 8y 93 4
Al n.atl 1 O.R6 .89 83 58 3
Ma ND t 0.89 0.92 89 v 3
3 0219 t 142 L7 0. 95 3
Po ¥ 0.654 ] 1.00 1.23 33 58 21
Sr 0676 10 1L70 180 130 1 ]
Pi* ND 10 17.00 16.90 170 189 {
Ca 153.000- 0 171.00 170.00 NE NC i
ive 45,000 10 50.40 51.10 NG NC 1
K 3.080 0 14.00 14:30 109 112 2
Nu 90,300 10 106.00 105,00 N( NC i
* = Ouside QC tiruts, dug 16 macrix lnterference ¥ REC LIMITS = 75-125
(r Sample Rusult >4 times Spike Added. hen "NC" RPO LIMIS =20
gve~4  1l0/600°d  S5p-L B0Z!-8£5-¥ (2 S81Jo3BI0qET Paje|20SSY-|oNd 00:81

2002-82-1vr
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ASSOCIATED LABORATORIES
LCS REPORT FORM - METHOD 200.7 / 6010

LCS RECOVERY { METHOD BLANK

LCS Frue Lecs QC Limit M MR
. Test Resnil Valuc %% Rew “%RAEC Limit Rosutl
Ag 097 i Y7 $0-120 0.005 NP2
Al 2,17 2 108 £0-120 0.030 ND
As 2.03 2 103 §0-120 0.005 ND |
B 235 2 112 80-120 0.050 NI
Ba 2.10 2 105 30-120 0.010 NDY
B 2,05 2 103 80-120 0.005 ND
(o] 206 2 103 §0-120 0.005 NI+
Co 204 2 102 80-120 0.005 N
Cr 202 2 o1 50-120 0.010 ND
Cu 1.94 2 97 £0-120 0010 ND
Fe 2.02 2 101 80120 0.029
Ma 2.08 2 (03 #0120 D040 ND
Into 2.07 2 104 80-120 onln N
Ni 2.03 2 102 80120 0.015 ND
"o 208 2 104 30-120 0.005 ND
Sb 234 2 117 20-120 0.006 ND.
Sic 2,03 2 102 80120 0.006 ND
Ti 2.03 2 102 80-120 0.005 ND
v 2.02 2 191 go120 | 0005 ]D
iZn 208 2 104 80-120 0.0H, ND
Sr 1.50 2 95 80120 | 0.010 ND
Ti 2.03 2 102 go-tz0 §| o010 ND
o 105.00 100 105 $0-120 0.100 ND
Mg 103.00 100 103 £0-120 0.100 ND
i< 104.00 100 104 80-120 | 0500 ND
Na 107.00 100 107 80-120 0.100 ND
110/010°d  e8p-L 8021-888-¥11

28{103LI0GET Pa3e|aDSSY-HOYS

00:81 1002=9Z-WT




ASSOCIATED LABORATORIES
LCS REPORT FORM
QC Sample: LCS/LCSD
Matrix: WATER
Extraction Method : 3510C
Prep. Date: Janvary 17,2007
Analysis Date Japuary 17,2007

Lab 1D#¥'s in Batch: 183055, 183068

LAR CONTROLLED SPIKE / LAB CONTROLLED DUPLICATE RESULT

Reporting Units = mg/L

Method Spike- 1es LCSD “%Rec “%Rec
Test Method Blank Added Spike $pk. Dup LCS LCSD | RPD
DIESEL 8015D ND 1 0.78 097 78. 97 22
ND. = Ngt Detected
LES Result =~ Lab Conirnl Sample Restlt BREC LIMITS - 70 - 130
S%REG-LCS & LCSD — Percent Recovery of LCS Spike & LCS Spike Duplicare . RED LIMIIS = 30

RPD = Reldtive PercentDifferénce-of LCS Spike and 1.C8.Spike Duglicare

SURROGATE RECOVERY
Sample No. O-Terphenyl
QC Limit 55-200:
Method Blank 130
LCS 150
|LCSD 190
gyE-4  Ll0110°d  av-l 8021-8Ee-Y1L | sa1034008] PRIEI208EY-HON {0591 L00Z-§2-NYT




QC-Sample:
Matrix:
Prep. Date:

Anglysis Date

Lab ID#'s in Balchr 183183, 183155, 183068, 183055, 182936

G15-LCS&LCSD

WATER

Jztuary 17, 20607

January 17, 2007

ASSOCIATED LABORATORIES
LCS REPORT FORM

LAB CONTROLLED SPIKE / LAB CONTROLLED DUPLICATE RESULT

Reporting Units = ug/l
Mettiod | Spike LCS LCSD %Ree | %Rec
Test Method Blank | Added | Spike | Spk.Dup | LCS | LCSD | RPD
TPH 8015M-G ND so0 | 428 415 85 83 2

NI = Nor Deiected

LCS Result = Lab Contrel Somply Resulr

YREC-LCS & J.CSD = Percenr Recovery of LLS Spike & LCS Spike Duplicute
R#D = Relutive Porcent Difference of LCS Spike anid LCS Spike Dupficate

SURROGATE RECOVERY
E Somple No. AAA-TFT
QC Limit 55-200
:Msthod Blank 93
Les 140
LCSD 129

AAA-TFT - a.a.e-Triflucratolens

gt~ L10/210°d

gav-1

802(~885-¥12

YREC LIMITS - 70

- 130

RPEIMES = 30,

581J0)E.ONET PBLEIS0SSY-HONS

10:81  2002-62-RVF




‘QC Sample;
Matrix:
Frep. Date:

Amnalysis ate

G2-1.CS&LCSD
WATER
January 17, 2007

January 17, 2087

ASSQCIATED LABORATORIES
LCS REPORT FORM

Lab ID¥'s in Batch: 143138, 183120, 183068, 183123,

LAB CONTROLLED SPIKE / LAB CONTROLLED DUPLICATE RESULT

Reporting Units = ugil
Method | Spike LCS. | LCSD %Ree | %Rec
Test. Methad Blank Added Spike | Spk.Dup | LCS LCSD. | &PD
TPH 8015SM-G ND 500 463 469 93 94 3

ND = Not Detecred

1.CS Resnlf = Lab Cunwrol Sampie Resnlt

YREC-LCY & LCSD = Percent Recovery of LS Spike & LCS Spike Duplicate
RPD = Relative-Perceny Differeace of LCS Spike und LOY Spike Duplivaia

SURROGATE RECOVERY
Sample No. AAATFT
QC Limit 55-200
Method Blank 110
lLes 100
|LCSD 117

AAA-TFT ~ a.a.a-Trifluoratoinene

gre-d4  Ll0/€10°d

85¢~-1

6021 -BES-7 1.

$81403E10GRT POYE|DDESY-HOYS

UREC LIMITS = 70 - 130

RED LIMITS

< 10

10:41
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8¥E-4

ASSOCIATED LABORATORIES -
806 North Batavia — Orange, California 92868 - 714-771-6900 FAX 714-538-1209

SAMPLE ACCEPTANCE CHECKLIST

- Seetion 1 o

Client: /‘\" e~ \RQJ‘{ \f\o\ AS Project:
DateReceived:_ { [ JlgT o, |
Sample(s) received 1n cooler: (Yes ) No (Skip Section 2)

{Acceptance range is 2 to 6 Deg. C.)

Paper None  ___Other
Coaler of box temperature: T et

Section 2 . \/ ‘ : .
Was the cooler packed with: fce IcePacks _ Bubble Wrap ___ Styrofoam

/
Section 3 L YES/INO | N/A vé
‘Was a COC received? o A
Were custody seals present? ) v
If Yes~ were they intact? i 4
"] Were all samples scaled in plastic bags? Y A,
Did all samples amive intact? If nio, indicate below. i/
Did all botile Tabels agrec with COC? (ID, dates and times) \ . e
‘Were correct containess used for the tosts required? ‘ . v ] / o E,i\m?-\
Was a sufficicnt amount of sample seat for tests indicated? Vi T S0
No head space in VOA vials? Vi
Were the correct preservatives used? - e ' 4
‘Were thie samples scanned for presence of radioactivity? : v
'Was total residual ehlorine measured {Fish Bioassay samples only)? * ;

*: If the answer is no, please inform Fish Bioassay Dept. immediatoly.

Section 4

Explanations/Commetils

Section § .

Was Project Manager notified of discrepancies: Y /' N

Completed By: Iﬂ - ﬂ/),ﬁlm,_ Date: ! / JGfo?
’ i

$107210°d  88b-1 6021-8€5-v14 2614031068 peye| 035Y-HoNd 10:91  2002-92-NVT
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ASSOCIATED LABORATORJES Date_\ 15/ OF_ Pige_2_of D

7/ 806 Nortk Batavia - Orange, California 52868 ‘
71447716900  FAX 714/538-1209 CHAIN OF CUSTODY RECORD Assigned LR#_ Y % O(f_«a

CLIENT: W PROIECT IDENTIFICATION/LOCATION: SAMPLE TURNAROUND TIME:
. M W e W Reguesied Turnarsuad Time (CIRCLE ONE)Y*

/4 _ {' / C'/ Pnom)' Charges Apply to ‘Rush Turn Avound Fimes
M PURCHASE ORDER #_-F | 2

lsndard TAT *%510 10 Working Days}

Qi)
|+ A\allabllny of Same Day/23748722 Hr TAT Varies Hased Upo:-

Test Method Roquirements.
43gyandard TAT Varies Atcording to Analyses.

: SamcDay ~ 24Hr 4B He 72Hr
I {his the address the finnl report istobesentIn? Yes E} ._\lnh
atthe

1§ “Na" Iist mailing address in “Special Instructions™ sec

botiom of this Chain of Custody.

' £ A .
CONTACT PERSOM ]ae« pHONE #._(14h G844 K SAMPLE CONDITION INFO - OR 43 USE ONLY.
Samples Imavt: Yes_ 1/ WNo__ \/
na v S

SAMPLED BY (Circle One): ' e Lab Personndl | FAX#: I D S(H—22F} Sumple Stals Intact:  Yes No
' v LCooler Seals Intac:  Yes: No NA_ AV
SAMPLE SAMPLE OR LOCATION MATRIX 20OF TEST
D DESCRIPTION DATE | TIME | (See Codes Below) | CONTAINERS REQUIRED

| TS !HDBlm\P s W 2 Vs
T\l Blank ’/n 55 W SVohs

W

'lsj il 24

. i

! Vis/ptio AD 1 220k

a3

gL
ND
LY
;f?’

507188512

3
9

10 / N

€
=
\ A
b o
TN L
&

T

0

N

W

o

A

o

Re=tived By Print AN Shent /S FPDaefTisne Spaci'al Instrucijons:
. ' U o i :
f \ {Jlljiﬁa ! y 16/ .

L«nzd By (hn AND mm Date Tiror:
-_Rel'mdnisbed by: (’fins AND Send**= Recewed by Lab foc Anslysis Datz Time

AP AND Snt

COC DISTRIBUTION:
White witheprrt. Yellowtn AL Prok o Client's Couricr.

"**By signing this Chain of Custody you
are autharizing the analyses shown above. (Primt AND Signi

J002-57-NYT

i0:41

36110321008 PUye[038Y~4i0d4

J810+d

g¥E-d



Date f/fé/W _page__ [ of &

ASSOCIATED LABORATORIES

!T'.
. /'/ 806 North Batavia - Qrange Ll alifornia 92868 - _
574 71477706900 FAX 714/538:1209 CHAIN OF CUSTODY RECORD

.

Assrgned LR# R 2CLE

| cienT: V]q@ Qe\l D H A Q.m_,g PROIECT |DENTIFICATION/LOCATION:
ADDRESS: 16D E SQP\MQVC«B:) B Ua‘ #ﬂ) ?/M&\[ U l LI—-’E‘— P @P _S ZLC :Prwrmflmrggr.dppb 1oRu§hHTum ::guand Trma:{
§M MM'% q' T]qu %RDER # :}1 ﬂo?) nv{ard 'l?-\T I‘(S 1o lOr\\’orl?nzlv lr)ay:l
) er

* Aailability of Same Day/24/48771 He TAT Varits Based Lipor

1s-this the address the finel report is 10 be senl w? Yes) No_ | SAMPLER; Priat AND Sign) 4L Gﬂ_—’&iﬁ’%——«
Test Method Requirements.
1Sandard TAT Veries According 1o Analysss.

SAMPLE TURNAROUND TIME;

Regursted Tumaround Time{CIRCLE ORE)*

11 -No Hst mailing address in “Special fnsauttions™ 3 Fiion.at (e

o7 v 7 s Yislon 90, (1D 128 plosti

boflomiof this Chain-of- Custody.
CONTACT PERSON; reoe Hé% . PHONE # W 2 SAMPLE CONDITION INFO L£OR L48 USE OKLY;
Sampics Intacs; Yes ¥ MNo \/

SAMPLED BY {Circle Onz). Assoc Lab Personnel FAN S { M o ~2.3FF Sumple Scals Intact: Yes No____ NiA /

\ ’ : Cooler Seals intact;  Yes ~ ho NA_ Y
SAMPLE SAMPLE OR LOCATION , MATRIX % OF TEST
D DESCRIPTION DATE | TIME | {See Codes Below) | CONTAINERS REQUIRED
, T : —— :
L M- e spd T2l cotd | M -anbe

a2 -4 M
8 M (2~ )Q ir i bl L ol
s |/ X W {1 \fi5/ot "G 5-VoAs gm

N
6 ﬁ/”p -/

N 7 | Yisha (e £ S-UDAS

2
? /V\LZ'L W Yisled 7% f L2 -VoAds
ANE Wl T (4 Dokl joBal (L2 L
s | M i) = ' ppniboriagh] sl [0 &Sl 2% o;zmg q‘}aiurgk %‘qd (
0 ﬁ-‘w}e
Bzsolips— .

bloak (07 Ot |-

“‘PE""QE?‘-‘;"[.'{&‘?;'X isfor 07| 531 ) H Q%—SQM—-
M

Tl le

Relinquishzd by: (Fomt AND Sig)*** Rocgisid by Lab Rar Analyss
IPrim AN Fipnt

—— ] N
i0 \,z\!éﬁ‘f' ) 7. — , _ |
MATRIX: GW=Ground Water DW=Drinking Waler WW=Wasie Waer SW=Stomm Weter  5=Solid/Sail  A=Air L= Liguid F=Fond  (Usc the cades shown here 1o jdeniiiy: the matris above
/ Recered By Pris AND Sizny ety 2fheal. Special insiructions:
=5 o i g Mowtoya  liger /2%l ™ -
Relingui-hed by (From ANJSR Reeeivtd By, Print AND Sipnt Dute Teme-
Daje Tiow

#4*By signing this Chain of Cuslodv you

COC DISTRIBUTION:
Whitrwith gpan Yellow in AL Pink ta Chent s Cpurits

are authorizing the analyses shown abpve, {Print AND Sipn)

=7 oz I e

10334 ZUB_Z-ESZ-NVF

$9110}210q87 pR}Eja08ey-HOud

6031-355-7 ¥)

84%-1

110/810°d

8¥e-4



ASSOCIATED LABORATORIES
QA /QC EPA Methods 8260 - GCMS # 3

Sampie 1D: MS/MSD Water Sample  183068-936
Date Prepared: January 18,2007
Date Analyzed: January 21,2007
Sample Matrix: Water
Units: poil
Lab iD¥'s in Batch: 183068, 183210, 183123, 183173
- Sample | Spike | Spike Dup | Splke Dup Qc Limits
Compound . Cone. Added Res’ Res % Ree | % Rec RPD RPD % Ree
[11.1-Dichiorogthene 0.0 500 | 5060 | 5180_ | 101 103 2 22 | 59-172
MTBE 000 | son | 4960 | 5050 | 88 ADY 2 24 G2- 137 ||
Benzene o0o | 500 _| 4820 | S200 ;98 104 6 24 | B2-137
I Trichloroethena 340 | 500 | 5180 | 8260 | | o7 | .88 L 21 | 66142
Toluene 000 | 500 | 4960 | 4870 i _eg | @9 | 0 21 ] 88139
Chiorobenzena o0 | 500 1 45,00 48.70. 98 o7 1 1 21 | 60-133.
Sample 1D: LCS
Spike | Splke | Spike Limits
Compound Added Res | % Rec | “%Rec
1,1-Dichlorogthene 500 | 4640 | 93 | 59-172
MTBE, 500 |_48.10 88 | 62-137 |
Benzone 50.0 4820 | 95 | 62-137
Trichloroethene 500 | 47.80 85 66 - 142 |
Tolugne 50.0 48.30 97 .| 69-139
Chiorobenzene 50.0 48.20 96 80 - 133.
«=Ouitside QC limits due tashigh concentratien in sample
If Sample Result > 4 times Spike Added. then "N
Surrogate Recovery
ME 1 | MB 2 | [ ws MSD | iLes || Limits
Compound % Rec | % Rec | | % Rec | %Rec | % Ret || % Rec
[E——— T e L oerl T R
1.2-Dichloroethpne-d4 104 l i _J'_ 95, 06 . l 93 || 70-135
Toluene-d8 o | ! _ l_ 103 103 |, I 10z | 70-135
! -Bromoflinrobenzeéna 107 | | 99 101 . | ’ 898 70 - 135
826D MSD-LCS 0119 W2
gye~4  Li0/FI0d  SSF-L 80Z1~885-v1l $8]40yRI0ART PE1E|2088Y-HOYS
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APPENDIX B

Standard Operating Procedures




THE REYNOLDS GROUP -STANDARD OPERATING PROCEDURE

GROUNDWATER WELL DEVELOPMENT

SCOPE OF WORK

Monitoring well development establishes a complete hydraulic connection between the well and the
aquifer material surrounding the well screen and filter pack. Monitoring wells will be measured and
developed according to the TRG Well Development Standard Operating Procedure described below.

The Well Development SOP consists of Field Preparation, Well Development and Decontamination
Procedures.

Field Preparations include the following:

1. ReView of Health and Safety Plan (HASP), especially required PPE and hospital
route map

2. Discuss field procedures and requirements with project team/ development contractor

Completion of the Field Prep Checklist (See Attached)

4. Obtain all required development equipment — IF THE DEVELOPMENT
EQUIPMENT IS PROVIDED BY THE SUBCONTRATOR BE SURE TO
CALIBRATE IT IN THE OFFICE BEFORE FIELD WORK

PPE (Tyvec, booties, gloves, hardhat, steel toe boots)

Proper instruments to measure specific conductivity, temperature, and pH

Turbidimeter

PID/ FID

Plastic

Paper towels

Camera

Trash bags

Surge block

Submersible pump

w2

Well Development Procedures include the following:

1. Most wells are developed by using surge block and submersible pumping methods to
draw the coarse and/or fine material out of the sand pack.

2. Well development should begin no sooner than 72 hours after well installation. However,
if drilling muds are used during well installation, well development should occur
approximately 24 hours following well installation so that the drilling mud does not set upin
well screen section. A phased process is used to develop wells, starting with a gentle
pumping or bailing phase to remove sand, followed by a surging phase, and then a pumping
phase after the well begins to clear up. Step by step procedures are described as follows:




a. At the time of installation, immediately after the well completion, gentle pumping is
used to remove water and sand from the well. The purpose of this technique is used to settle
the sand pack with the borehole.

b. Approximately 72 hours after well installation, bailing or pumping for well development
can begin. The initial bailing removes sand and fine material that may have accumulated in
the well, and pulls in natural material into the sand pack. To determine the amount of
sediment in the well, the total well depth should be measured and compared to the well
installation boring log depth. The difference between measured depth and installed depth
represents the amount of sediment in the well. Bailing or pumping is conducted until the

sand content in the water begins to decrease and the measured depth approaches the total
well depth.

c. After the sand content begins to decrease, surging is conducted. A surge block is used to
move sediments from the filter pack into the well casing. A surge block consists of a plunger
attached to arod or pipe of sufficient length to reach bottom of the well. All surge blocks are
made of inert materials that cannot contaminate the well. Surge blocks should release
pressure to prevent casing collapse. Care should be taken to not surge too strongly which
could result in casing collapse or deformation. The surge block is moved up and down the
well screen interval and then removed, followed by a return to bailing or pumping to remove
any sand brought into the well by the surging action.

d. After surging has been completed and the sand content of the bailed water has decreased,
as determined by another well depth measurement, a submersible pump is used to continue
well development. The pump should be moved up and down the well screen interval until
the obtained water is relatively clear. During well development pH, specific conductivity,
temperature, and turbidity should be monitored frequently (every 2-5 minutes) to establish
natural conditions and evaluate whether the well has been completely developed. The
primary criteria used to determine the completion of well development is the clearness of the
groundwater (Nephelometric Turbidity Units or NTU). Before ceasing well development
activities a turbidity of less than 5 NTU should be attained. Any well with turbidity greater

than 5 NTU after development is considered to be suspect in integrity by the State of
California.

i. Development will conclude when at least 3 well bore volumes are
removed, the water clarifies, and water quality parameters have
stabilized within 10% for three successive readings. The final three
readings collect should conform to the following readings:
pH +/- 0.1 unit
electrical conductance (EC) +/- 3%

A copy of The Reynolds Group Well Development log form is attached. These parameters as well as
time, depth to water, total volume pumped, temperature should be recorded on this form.




The volume of water purged from the well during development will be a minimum of 3 borehole
volumes (wells will typically not reach stabilization of water quality parameters before this condition
is achieved and may not have reached stability even after this threshold has been achieved). A copy
of The Reynolds Group well volume calculation form is attached. Greater volumes may be required
if the measured water quality parameters do not stabilize to the stated criteria.




THE REYNOLDS GROUP -STANDARD OPERATING PROCEDURE

LOW FLOW GROUNDWATER MONITORING

SCOPE OF WORK

Monitoring wells will be measured, purged, and sampled according to the TRG Well Monitoring
Low Flow Groundwater Monitoring Standard Operating Procedure described below. The
Groundwater Monitoring SOP consists of Field Preparation, Sampling Procedures, and
Decontamination Procedures sections.

Field Preparations include the following:

1. Review of Health and Safety Plan (HASP), especially required PPE and hospital
route map

2. Discuss field procedures and requirements with project team

Completion of the Field Prep Checklist (See Attached)

4, Obtain all required sampling equipment — IF THE SAMPLING EQUIPMENT IS
RENTED BE SURE TO TRY USE AND CALIBRATION IN THE OFFICE
BEFORE FIELD WORK -

PPE (Tyvec, booties, gloves, hardhat, steel toe boots)

Dedicated tubing

Low flow pump

In-line Flow Cell to measure DO, ORP, Temperature, and pH

Turbidimeter

PID/ FID

Plastic

Paper towels

Ziplock bags

Cooler

Ice

Disposable bailers

Twine

Camera

Trash bags

(8]

5. Review site specific monitoring procedure, which will include the following:
a. Removal of any dedicated tubing from each well before purging and sampling,
safely placing it in a clean area in separate clean trash bags.
b. Purging water from wells using a low flow pump connected to a Flow Cell
(removing at least 3 casing volumes or until all parameters stabilize-see below)
¢. Measuring water quality parameters during purging on attached monitoring form




6.

d. Sampling the well using a disposable bailer or from the low flow pump discharge
hose (before the Flow cell)

e. Re-inserting the dedicated tubing after sampling.

Obtain sample containers for required analysis

a. The two wells will be sampled for:

Filtered CAM Metals by EPA Method 6010

Hex Chromium by EPA Method 7199 (24 hour hold time)
Nitrates (48 hour hold time)

Sulfates by EPA Method 300

The laboratory will filter ONLY the samples for dissolved metals

From each well the samples will be collected in two 1 Liter polyethylene
bottles with no preservatives

Sampling Procedures include the following:

1.

a

Arrive at Site and conduct tailgate meeting discussing HASP.

Don proper PPE, which will consist of a tyvex uniform with booties and gloves for
each technician, and carefully open each well and remove the dedicated tubing,
placing it in separate clean trash bags.

Measure the total depth and depth to water of each well to the nearest one-tenth of a
foot using a sounder, properly decontaminating (see Section below) the instrument
between each well.

Place visqueen around ‘each well while noting and recording the condition of well
lids, caps, seals, and casing. IF THE WELLS ARE NOT LABELED, A
PERMANENT MARKER OR PAINT PEN SHOULD BE USED TO MARK THE
TOPAND UNDERSIDE OF THE WELL CAP, as well as the casing.

Properly decontaminate the low flow pump prior to purging of each well (see
Decontamination Procedure).

Cut appropriate length of tubing for each well (total well depth minus two ft.)
Calibrate all instruments (Flow Cell, FID, and Turbidimeter) being used to collect
parameters or monitor air quality during the purge and sample process. This must be
done before the start of EVERY day, and if readings seem to drift during the
monitoring, the instrument should be recalibrated.

Calculate three well volumes for each well (see Attached Spreadsheet).

Purging Wells — minimize spillage during pumping by having extra drums in the

well area

a. Each well will be purged to extract three boring volumes while measuring and
recording on to two minute intervals for temperature, conductivity, pH, turbidity,
and dissolved oxygen.




10.

11.

b.

Purging will conclude after three volumes are removed, or when the water quality
parameters have stabilized within 10% for three successive readings.

pH +/- 0.1

specific electrical conductance (SEC) +/- 3%

oxidation-reduction potential (ORP) +/- 10 millivolts

turbidity +/- 10% (when turbidity is greater than 5 NTUs)

dissolved oxygen (DO) +/- 0.3 milligrams per liter

Monitor and record water levels during purging. Adjust pump flow levels so that
water levels do not fluctuate more than 10% of total water column and do not cause
aeration.

All purged water will be contained in properly labeled drums for characterization and
proper disposal.

Sampling Wells - will be carried out once water quality parameters have stabilized.

a.

g.

h.

Sampling will be performed either from the discharge line of the low flow pump
(before the Flow Cell) or from disposable bailers lowered slowly with twine
(new twine will be used for each well) approximately two ft. below the water
surface.
Sample bottles, will be labeled with well name, date, time sampled, and
constituents to be analyzed.
1. Each well will be sampled using the required number of bottles
ii. A field blank sample will be taken by running distilled water through
the sampling equipment into sample bottles and will be labeled FB.
iii. A trip blank sample will be taken using distilled water to fill the
bottle set and labeled TB
iv. A duplicate sample will be taken will be taken by taking separate
samples from the same well and labeled MW-X.
Sample bottles will be placed into buckets while sampling to ensure no spillage
of water onto the sidewalk or street.
Sample bottles will be rinsed with sample water that is discarded before
sampling.
Water retrieved from each well will be deposited into bottles by opening the
check valve at the bottom of the disposable bailer allowing water to slowly fillto
the top of the rims minimizing spillage, agitation, and aeration.
Bailers will be placed back into the bags in which they came and placed into
drums for proper disposal.
The sample bottles from each well will be put into separate ziplock bags to
ensure no cross contamination.
Samples will be kept on ice in coolers and chilled to 4 degrees C.

Following the collection of each sample, a chain of custody will be properly
completed showing sample identification, date, time of sample, matrix, number of
containers, and tests required.

Any dedicated micro-purge tubing will be carefully re-installed into wells, ensuring
no contact with the ground surface.




12.

13.
14.

All persons involved in purging and sampling will remove and dispose of PPE in a
properly labeled drum.
All equipment will be decontaminated and placed in special storage containers.

A state certified laboratory will arrive onsite to receive all samples and chain of
custody.

Decontamination Procedures include the following:

1. Once removed from the well, the purging and sampling pumps should be decontaminated

with a non-phosphate soapy-water wash and scrubbed with a brush, a water rinse, and a
distilled-water rinse, to help ensure that there is no cross-contamination between wells.

2. The step-by-step procedure is:

a. Pull pump out of previously-sampled well (or out of vehicle) and use three
sprayers filled with soapy water, tap water and distilled water. Spray outside of
tubing and pump until water is flowing off of tubing after each rinse. Use bristle
brush to help remove visible dirt, contaminants, etc.

. Have three long-PVC tubes with caps or buckets filled with soapy water, tap water

and distilled water. Run pump in each until approximately 2 to 3 gallons of each

decon solution is pumped through tubing. Pump at low rate to increase contact time
between the decon solutions and the tubing.

. Prior to lowering the pump down the next well, spray the outside of the pump with

distilled water. Use disposable paper towels and dry the pump.

Itis especially important to clean thoroughly that portion of the equipment that will
be in contact with sample water. In addition, a clean plastic sheet should
be placed adjacent to or around the well to prevent surface soils from coming in
contact with the purging equipment. The effects of cross-contamination also can be
minimized by sampling the least contaminated well first and progressing to
the more contaminated ones. The bailer cable/rope (if a bailer is used)
and plastic sheet should be properly discarded, as provided in the site health and
safety plan, and new materials provided for the next well.

. Dedicated tubing will be used and disposed of after each well is sampled.




APPENDIX C

Field Data Sheets




TRG

WELL DEVELOPMENT LOG

Well Number:

W-1i

Client: ggwe,rti\ll‘“e Vl’a?@tf‘l‘ i@s

Job No: “7{ e 5

Location:  {#pg Dark AVQ’Y Em&f-’ U’me [CA

Sample Time:

%iep: \Yeﬁ,ﬂ 6 f"f r' i Sample #:
DEVELOPMENT/PURGING LOG o1 B ; ;7’ E 27"
; | DTW = &.|0
| DTEP | DTW | Vol S EC e
DATE TIME (Oé).l) (0%21. | ©.ODf, P(ng;ad pH Femp *F i r;xhosl Turbidity Color
1200 3 ) 119 .$73 | 2o
fee2 %47 | & 6.8 zo.o 579 | ?fece
1204 9 61| Ze.] 567 | @o0
(266 8.3% (2 | Zo.( 57| 320
[20% ) 6.5 2o.1 .19 230
1210 155 (% 6.6 (1.9 . 590 75~
l2y2 A 6.k 200 §93 50
1214 §.95 4 b.b| oo .595| 3o
(2 b ¢l _j6e6 200 | s95| 14
1218 151 30 5] 20,0 5% /Y
1274 3% s 119 576 io
(272 3 |65 | 200 598 §.6
Vi f.55 39 | GeS5| 200 | 5K 7.1
114 Y2 | b5 1.9 579 6.0
Lﬂ ”j“\ . Well Volume Calculations ';‘53., 3,% -3.0 Recovery C'al'culatigns 310
e Water Column (1) (WCH) | DTB-DTW Bailer/Pump Type
« Casing Diameter [ ez Pump Rate (gpm)
« Casing capacity(gal/ft) (CK) | 2716y 47(63) 45,16 DTW Before Purging (R)
= Casing WC Volume (gal) V) {CK) (WCH) DTW After Purging (ft) /
» Borchole Diameter ‘ 687107 100 Recovery Time After 80% WC Recharge (min)
* Borehole Capacity (gal/ft) (BK) 67(1.46); 87(2.6), 10" (4.1) 4.1 Recovery Time To Static Water. Level (min)
* Borchols WC Volume {gal). Bv) (BIQ) {WCH) Recharge Rate (ftmin)
« Porasity ™ Sand (.3) 3 Comments
« Annulus WC Volume (gal) (AV) | @v-cvymy
» Total Well Volume (gal) (TV) CV+ AV
« Min. Development Vol. (gal) V) (1.5 (V)
o LPH Thickness (&) (Well) DTW-DTFP 0




WELL DEVELOPMENT LOG

Well Number: Mw_ ]

TRG

Client: EV‘\@Y"?\]'HG/ Pm{?eP"F‘ﬁJ
: ;

Job.No: —l ! 0 3

Sample Time:

Locwion:  [H0n  Park. Ale. Emﬂrﬁ ville , CA

Rep: ‘YE A &a\! KP\ Samplé #:
DEVELOPMENT/PURGING LOG
DTFP DTW - Vol. - v
DATE TIME (0‘91) (0£ 1) ‘(O%T])%ﬁ. P(tgg;:)d pH Temp °F . 11;1%05 Turbidity Color
1§ §.55 4G 6| 11.9 599 5.9
i12%0 4% 6.5 119 | 998 4.§
(292 §.95 5| 66l 200 | 599 9.8
254 54 ¢5 | Zo.i 596 4,0
Pl D4 = &0

Q{k. To iMoo

Well Veolume Calculations

4 A0

Recovery Calculations

« Bailer/Pump Type

e Pump Rate (gpm)

« DTW Before Purging (I{)

* DTW After Purging {ft}

« Recovery Time After $0% WC Recharge (min)

» Recovery Time To Static Water Level (miny

» Recharge Rate (fUmin}

« Comments

Water Columm ({ty (WCH} DTB-DTW
Casing Diameter 27,4 4
Casing capacity(gal/ft) (CK) 27(.16), 47(.65) 65
Casing WC Volume (gal) (5% (CK) (WCH)
Borehole Diameter 6v, 87, 10™ 107
Borchole Capacity (gal/fQ) {BK) 67(1.46), 87(2.6), 10" (4.1) 4.1
Borchole WC Volume (gal) (BV) (BE){WCH)
Porosity ) Sand {.3) 3
Annulus WC Volume (gal) (AV) (BV-CVI(N)
‘fotal Well Volume-(gal) {TV) CV+AY

» Min, Development Vol. (gal) (DY (LY TY)
LPH Thickness (ft) (Well) DTW-DTFP- 0




WELL DEVELOPMENT LOG | Well Number: AW -9
| rFRG St Emeryville 4 roferties | fobNo: /g5
Location: |4o0 P 10 AW;.-[ Em &ﬂi vill Evi CA Sample Time:
Rep: Soam 897 Kin ' Sample #:

DTE= 23.17

DEVELOPMENT/PURGING LOG
| DTw= 552

DATE TIME’ g.rc;l,) ;3?) '(p?)':‘?ﬁ., P(%c)d pl"l‘ Temp ¥ . an%n:‘S Turbidity Color
85 2 3| e .Sog 299
g1 582 7 6.1| 37.2 | 472 M9
§19 i 65| ¥0.9 999 | 979
g2l s |é4|z2z.5 552 | 999
g2% 157 (9 65| 33.1 512 8
fre A g6 | Yo/ Y70 660
17 71.655 21 ¢.t| 3240 5z 39%

| €29 214 G| 334 S8 997
g5l 1.9( e 1 Cb | 310 et | 3gc
§3% | 38 66| 379 ,527| 736
§3¢& A 41 1 ¢6| 360 Yoz | 13Y
g2 | g% 66| 99.% @12 32
g %9 1.4 71 66| 249 | w0z 9

[l 4g ¢1| 220 «Gof 3
49 S e 221 2y =

Well Volume Calculations 2% 17 -85.521 — Recovery Calculations

Water Column (1} (WCI) DTB-DTW ' e Bailer/Pump Type
. ‘Casing Diameter 2.4 7 s 7 » Punip Rt (2pim)

Casing capacity{gal/ft) (CKY 27(.16), 47(.65) Nl ]b * DTW Before Purging (fty
Casing WC Volume (gal) [(8%] (CK)Y {WCH). » DTW ARer Purging (f)
Borehole Diameter 6", 8", 10" 10" » Recovery Time After 0% WC Recharge (min)
Borehole Capasity (galift) ®BK) 67(1.46), 87(2.6), 10" (4.1} 4.1 e Recovery Time To Static Water Level (min)
Borchole WC Volume (gal) (BY) (BK) (WCH) ¢ Recharge Rate (t/min)
Porosity Ny Sand (3) 3 * Camments

« Annulus WC Volume {gal) (AV) BV-CVY(N)

* Total Well Volume (gal) (TVY CV+AV

* Min. Development Vol. (gal) (DV) (1.3)(TV)

» LPH Thickness {ft) (Well) DTW-DTFP 0




WELL DEVELO;’MENT LOG
cie: Freryyille fraperties
Location: [400 fart Ave. Emenfuzl(g CA
" (ean Bmfﬂh

Well Nuinber: My —

s

Job No:. /“03

Sample Time:

TRG

Sample #:

pTe = 19|

DEVELOPMENT/PURGING LOG DTW 4, 55

DATE TIME | gEJFII; ' ([());??; (0_%?)?& P(:g%c)d pH Temp % mSK;Eos Turbidity Color
| | (olo 5.10 3 7.0 (8.6 519 | >fose
6l ¢ 6-8§| 21.% Seol | >(roo
{014 460 9 6.&| 2722 .5%y| 2leeo
{0t ¢’z G| 22.4| .5 Zloep
bt 1.5 (g |e7| t9.¢ | 7o
fe2{ (8 67| 4.7 35| 7 jowe
{0 2% 160 2! ¢8| 9.9 51| Piove
te 24 Z‘c{— AR dY| Floes
te 21 1.9% 21 168 2tg kv 3o
{a 29 | 36 £.3| 257 . 728 /6o
{6%] 198 1% 6g| 21,0 61 75
to 34 b 9| 224 .7 o 3¢
[ 3¢ 1.98 b 6.9 2¢2| .755| GO
{619 yr 6.9 2%3 155 S5¢

o , 11,40 ~ 454 S
Well Volume Calculations _2.@_.;4?._&_,% Recovery Calculations

¢ Water Column (f1) (WCH) DTB-DTW : s Bailer/Pump Type

+ Casing Diameter 27,47 - Z s Pump Rate{gpm)

o Casing capacity{gal/ft) €K) 27(.16), 47(.65) A5 ié ¢ DTW Before Purginz ()

» Casing WC Volume (gal) (%) (CK) (WCH) - DTW Alier Purging {fi)

‘. Borehole Diamater 6", 8% 10" 10" . Recovery Titie After 80% WO Recharge.(mifi)
» Borehole Capacity {gal/it) (BKY G7(1.46), 87(2.6}, 10" (4.1). 4.1 * Reécovery Time 'I;ovSlaLic Water Level (min)
* Borehole WC-Volume (gal) {BY) (BK) (WCH) « Recharge Rate {ft/min)

* Porosity: N) Sand (:3) 3 ¢ Comments

» Anmulus WC Vdlume (gal) (AV) (BV-CY) (N)

» Total Well Volums (gal). (V) CV+ AV

« Min. Development Vol. (gal) (152%] {1.5)(TV)

» LPH Thickness (fty (Well) DTW-DTFP 0




WELL DEVELOPMENT LOG

Well Number: M o el

TRG

Client: Em_erw \Ii lle P rg‘} g,r-l/!ef

Job No: 7’{05

Location: Elfoo P”k A{e,; EM-W Vﬁlg / CA
{ f i

Sample Time:

Rep; S&tlfl 60‘1 t“\ Sample#:
3
DEVELOPMENT/PURGING LOG
DTFF | DTW Vol, —
DATE | TIME o0 | 0D (0%1; ?K J’(Lgi;d pHi' Tenip °F . o “Tirbidity Color
(042 1.917 4 16.9| 2oz | .F25 | 1§
(644 ¥ 16.9| 22,9 | 77| i5
04t 1.5% St 16.9| 2t.a | .§ef | H.b
848 oF 68| zeg | 782 2.8
logo 51 ¢¥| 25.4 | .71l Z.2

Cinai

LAl b

Y

55T

Well Volume Caloulations P{W % & 3"}

Recovery-Calculations

- Water Cotumn (ft)

{(WCH) DTB-DTW » Bailer/Pdmp Typs
Casing Diameter 2”4 4 « Pump Rate (gpm).
Casing capacity(gal/ft) (CK) 27(.16), 47(.65) .65 « DTW Before Purging (1)
Casing WC Volame (gal) (cV) (CK) {WCH) » DTW After Purging {/)
_Borehole Diameter 6.8 10" 107 s Recovery Time After 80% WC Recharge {mind
Borehole Capacity {gal/ft) . (BK) 67(1.46), 87(2.6), 10" (4.1) 4.) » Recovery Time To Static Water.Leve) (min}
Borchole WC Volume {gal) BV) (BK) (WCH) -+ Recharge Rate {fiminy
Porosity N) Sand (.3} 3 * Comments
Anmilus WC Volume (gal) (AV) (BY-CVY(N)
Total Well Volume (gal) vy ‘CV-+ AV
Min. Devalopment Vol.. (zal) (DVY CLSY(TY)
LPH "Ifhicl_mess ) {Well) DTW-DTFP 0




WELLHEAD INSPECTION CHECKLIST L
Date l] Lg’}cﬁf Client Reyholcfs évfoup
Site Address {400 Payie A\Jé : F)me»—qv;“&; <4
Job Number O F2) | ¢—p4¢ Technician DA
. Debris Other Action Well Not
V\II\IEL:I Cl?;‘::;::i‘\ari- WatlgrroBr:lerl CD\:XEZE‘::;!S Cap Re_moved Lock 'l'aker} Inspeclled
We| [ ID Aclion Required Wellbox Cleaned Replaced V\Z-:l?t:u % Replaced (::gal? (::E:?:?
Mw -2 »
Mwn-] X
Mw -y | A

NOTES: Mw-2- crf\s\m\ 1S Joo ‘\\r:\)"\- A’XMM ag W\o\u,fCVCKC’OS /s bélog,
Arode  Mw- | Wel%ok e x> daoeaned MY} )2 0015 s,

- . J
lA ol 15 W Olgn - CQS\VUAJ 1 7L°O [1457‘1 ﬁ’\r cop,

BLAIME TECH SERVICES, INC. SAM JOSE SACRAMENTO LOS AMGELES SAN DIEGD www.blzinetech.com




Project# O F0Ii/5 - DA

WELL GAUGING DATA

Date

higle

3

Client 2@.{,’0-1014(_5 S v

Site Evhem:\nub on's? rhé 5

(4400 Vo At Eme@xﬁlle,; (A4

Thickness | Volume of Survey

- Well Depth to of Immiscibles Point:

Size Sheen/ {Immiscible|\lmmiscible] Removed |Depth to water| Depth to well | TOB or

WellID | Time (in.) Qdor [Liquid (ft.}|Liquid (f&.) (m)) (f) bottom (ft.) TOC Notes
Pw-7 1093 | 2 SLS (2302 | 7pc
' a «

Mo esL | 2 325 | 2395 | ]
M ogm | & H322 ]934 J/

BLAINE TECH SERVICES, INC.

SAN JOSE SACRAMENTO LOSANGELES SANDIEGQ SEATTLE

www.blainetech.com




WELL MONITORING DATA SHEET

Project#: ooy c-DAs Client: R eyuods érous

Sampler: ™ PA Start Date: ) |y~ )0‘7.

Well LD.: Mw - Well Diameter: @ 3 4 6 8

Total Well Depth: 2 3.\¢ Depth to Water Pre: §.21 Post: ¢, 23

Depth to Free Product: | Thickness of Free Product (feet):

Referenced to: Pvo Grade |Flow Cell Type: ¢\ ¢¢7,

Purge Method: 2" Grundfos Pump 2 -“4)ty  Peristaltic Pump Bladder Pump

Sampling Method: Dedicated Tubing ¥ 3 = “2.9 New Tubing , Other

Flow Rate: ~ | qpe | Pump Depth;____ 473

Temp. Cond. | Tubidity | D.O. ORP | Water Removed

Time | CCbr°m) | pH |@mSor@)| ®TUs) | mgr) | (mv) or mL)g) | Observations

1 | s | 63 | 1| e | 0Bl | = [Pty |azg
o43F |19.21 (b3 | 602 | Jof 0:2% o3| 3 clearmy 33
0940 | 193y |6 M| 43, | 2) | 029 Thels 6 W |3
oays | 14t | bz o922 | 0 | 053] g |V 9 . 3
oMb | )9.28 1623 | Foi % 0.1 ¥6.2 Iz h P7s
094411933 | 673 Fos | & | 0,29 Y96 5 S
pqge [ 143) | 6:35] 309 Y o.M | 45 g " g .33
6y [34.3> | b3 Fi | B> | ezu|vou | 2 v P37
0953 {1930 | &3] #13 | 2 | 09¢ [3%0 |27 v 533

Did well dewater? Yes @ Amount actually evacuated:

Sampling Time: |, s ' : Sampling Date: )

Sample LD.: My, -y 7 Laboratory: /4’8( oC - )

Analyzed for: TPH-G BTEX MTBE TPH-D - Othevr: See. ccc, \ _::

Equipment Blank I.D.: @ Time Duplicate 1.D.: Mw;7t i

Blaine Tech Services, Inc. 1680 Rogers Ave. San Jose, CA 95112




WELL MONITORING DATA SHEET

Project# 57 SOA Client: 7r¢
Sampler: PA : Start Date: | | /¢ Joe
Well LD.: Mwi-2 Well Diameter: 3 3 4 6 8
Total Well Depth: Z3 e2 Depth to Water Pre: & (<  Postt §,7g
Depth to Free Product: Thickness of Free Product (feet):
Referenced to: Gl Grade |Flow Cell Type: Y§j ¢ (b
Purge Method: % 2" Grundfos Pump 2., 9 ¢V Peristaltic Pump Bladder Pump
Sampling Method: Dedicated Tubing . X New Tubing Other
Flow Rat& |, § *5 g Pump Depth:__jR"
Temp. Cond. | Turbidity | D.O. ORP | Water Removed
Time | (Cor’m) | pH |mSord) ™NTUs) | mgL) | mv) | @@®ormLysst Observations |FTHu
eods |19 | 63| Qos | 21F | lep |20 | = | R e
loossi| paq| beal B0g | 27 | p | 20ks 3 cleariy B2
logey | 1810 | 6.69] 97 |*y4 o3 1203 S " 842
6951 [ 19316 | 96 | MY lz93 i | 0S| v gun
0700 1533 &0 37 | £t || IS N ogs
0903 )‘5\3?{ b.70 | 21l Y byy |19 | et | » 8.3y
oqob’ |1§.33 | b.F0 | T 3 |e.ay li2.s| 29 ‘ R. 92
09¢4 |1g:40 | bE%| $ b 2 6.3 Ij’g‘,’-}; i? by %30
Did well dewater? Yes @ . Amount actually evacuated: 27
Sampling Time: oqi | Sampling Date: 1 lig }'o’—{
Sample LD.: Mw-1 : Laboratory: A@got ]
Analyzed for: TPH-G BTEX MTBE TPH-D - Other: €ps ¢oc
Equipment Blank 1.D.: @ Duplicate LD.:

Blaine Tech Services, Inc. 1680 Rogers Ave, San Jose, CA 95112




WELL MONITORING DATA SHEET

Project#: 070115 - As Client: g, ()¢ 6o

Sampler: A Start Date: | ;ll Xy 07.

WellLD.: Mw-y Well Diameter: () 3 4 6 8

Total Well Depth:  19-7% Depth to Water Pre: .32 Postt ¥ 05 |

Depth to Free Product: | Thickness of Free Product (feet):

Referenced to: K0 Grade |Flow Cell Type: ¥S) S(B

Purge Method: ~2" Grundfos Pump 2.5 j/ €Y Pperistaltic Pump Bladder Pump

Sampling Method: Dedicated Tubing X3 = 15 New Tubing Other

Flow Rate; ~ | 9 P Pump Depth: |7 '

Temp. Cond. Turbidity D.O. ORP | Water Removed

Time | CCor°F)| pH |(mSorps)| NTUs) | (mgr) | @mV) | @dormL) | Observations |77
\O0Hl No Lad | que 2 0.1 161% — clowdy | 4.32
38 | pay | b3 43 [ 27 | o [pa | 3 " By
103% {é\wz b 465 4q o1 | 364 6 " Q.32
104y | 16,57 | 6.1H 1& 25 |o.Tt |49.0 g " .62
toyy | 19:8F | 596 | jout ¢ 0,32 | 6.7 I " .22
4V | g3 | hab | 1009 y 102 (193 | 3 ) 52
S0 | 15q0 | b-A=| 1ot 3 o-r | {9.2 s i 3.10
log3 11490 1693 1012 2 |o.2i | 1LO /3 " g .05

Did well dewater? Yes (I\TD Amount actually evacuated: |7

Sampling Time: Sampling Date:  },¢fo 7

Sample 1.D.: M wo M Laboratory: A’s SoC .

Analyzed for: Tl;H-G BTEX MTBE TPH-D Other: S$eg (ot

Equipment Blank I.D.: e Time ' Duplicate .D.:

Blaine Tech Services, Inc. 1680 Rogers Ave. San Jose, CA 95112




APPENDIX D

Registered Survey of Groundwater Monitoring Wells




0027002

MORROY SURVEYING

0171172007 13:47 FAX 916 372 8538

]

BUILDING

* Monitoring Well Exhibit
Prepared For:

Reynolds Group

VESCRIPTIDN  NORTHING EASTING LATTIUDE UINGLTUTE LEY (VD) ELEV (B
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Site Specific Health and Safety Plan
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INTRODUCTION

The Reynolds Group (TRG) was engaged to perform groundwater monitoring at Emeryville
Properties located at 1400 Park Avenue in Emeryville, California. -

KEY PERSONNEL AND RESPONSIBILITIES

Following are key assignments for this project:

 ASSIGNMENT RESPONSIBLE PARTY -
Project Manager: Gwen Tellegen/Ed Reynolds
Project Site Safety Officer: : Sean Boykin
Office Health and Safety Manager; Gwen Tellegen

The Project Manager (PM) has overall responsibility for field development and implementation of .
this Health and Safety Plan (HASP). The PM assigns health and safety related duties and
responsibilities only to qualified individuals. Before anyone enters the work area, they must meet the
requirements of 29 CFR 110.120 for medical examination and health and safety training.

The Project Site Safety Officer (PSSO), who must be on-site during all work activities, will be
responsible for on-site health and safety activities. The PSSO has stop-work authorization that he
will exercise when he perceives an imminent safety hazard, an emergency situation, or any other
potentially dangerous situations, such as extreme weather conditions. Ifthe PSSO stops work for a
safety-related issue, work cannot begin again until approved by the OHSM. In an emergency, the
PSSO will arrange for emergency support services when needed. -

GENERAL SAFETY REQUIREMENTS

Continuous air monitoring for worker safety and regulatory compliance will be conducted using a
photoionization detector (PID) or flame-ionization detector (FID) a minimum of every 15 minutes
during the entire operation, unless directed otherwise by the appropriate regulatory agency officer(s)
present on site. . :

Monitoring equipment, including PID/FID and CG/O2 meter, will be calibrated daily and calibration
logs will be maintained on-site and made available upon request. '

All on-site personnel 6pe_raﬁng within the work zone will show proof of current 40-hour hazardous
waste operations training upon request. :

Cellular telephones/radios will be available on-site at all times during work for communication in the
event of an emergency. ‘ '

1400 PARK AVENUE, EMERYVILLE, CA 2




HAZARD EVALUATION

The following is an evaluafion of the hazards which might be associated with this project and the
countermeasures which should be taken to remediate these hazards:

Exposure
POTENTIAL CHEMICALS:

The most likely chemical compounds to be encountered during this remediation are elevated
petroleum fuel hydrocarbons, found typically in oil field operations.

ASSOCIATED HAZARD:

Gasoline, Diesel, Oil and Grease: ~ Dermal: can defat and imitate skin
: Inhalation: TLV's typically 300-600 ppm
Acute effects = imritant to skin, eyes, nose, mouth

BTEX: Dermal: can defat and irritate skin
' Inhalation: TLV for benzene = 1 ppm
Acute effect = irritant
Chronic effect: benzene is a human carcinogen.

MTBE: ' . Dermal: can defat and irritate skin

Inhalation: TLV for MTBE =25 ppm

Acute effect = irritant

Chronic effects: MTBE is a human carcinogen.
EXPOSURE PROBABILITY AND LIKEL'Y CONSEQUENCE:

Alow hazard level exists where there is no contact with the chemicals, when low concentrations are
encountered, or when proper protection is worn.

COUNTERMEASURES:
* When OVM reading is less than 50 ppm above background level wear Level D protection;
¢ When OVM reading is above 100 ppm for greater that 15 minutes wear Level C protection; .

s When OVM reading is above 1000 ppm cease work operations until level decreases. -

1400 PARK AVENUE, EMERYVILLE, CA , ' 3




Fire and Explosion
POTENTIAL FOR FIRE OR EXPLOSION:

Workers may encounter fire or explosion hazards on this project. Fire or explosion could occur by
rupturing an underground gas line or if digging through soil that contains high concentrations of fuel
hydrocarbons. : ‘

EXPOSURE PROBABILITY AND LIKELY CONSEQUENCE:
Low probability with moderate consequence.

COUNTERMEASURES:

Seek information about possible underground obstructions from knowledgeable individuals before
excavating. Note if Dig Alert has marked the site for underground lines (see Sectioq 3.11).

Oxvygen Deficiency

On-site workers are not likely to encounter an oxygen deficiency. Workers will not enter confined
spaces on this project.

Ionizing Radiation

On-site workers are not likely to encounter radioisotopes or other hazardous ionizing radiation on
this site. -

Biologic Hazards

On-site workers are not .likely to encounter bi-ologic hazards on this site.

Safety Hazards | .
On-site workers may encounter physicél. safety hazards on this site. Work operations include:
* working near moving, powered machinery:; |

o slips, strains, trips, and falls;

¢ moving and lifting of heavy objects;

s - use of hand tools, and

s use of motor vehicles,

1400 PARK AVENUE, EMERYVILLE, CA - : 4




COUNTERMEASURES:

Use experienced on-site persons. Wear hard-toed shoes and approved hard hats. Heighten worker
awareness with a tailgate safety session for all on-site workers at the start of work each day.
Maintain all equipment (including safety devices) in proper operation condition. Never leave an
open excavation unattended.

Electrical

On-site workers could encounter electrical hazards on this site if the front loader contacts overhead
power lines, if subsurface work encounters buried live electrical lines, if poor weather conditions
exist, or equipment is not properly grounded.

- COUNTERMEASURE:

Be sure not to raise the front loader in proximity to overhead power lines. Work shall cease if bad
weather conditions exist. Equipment shall be grounded. Seek information about possible
underground lines from knowledgeable individuals before excavating. Note if Dig Alert has marked .
the site for underground lines (see Section 3.1 1).

Heat Stress

There will be a low likelihood that on-site workers may encounter heat stress on this project.
Workers will be wearing Tyvek suits and ambient temperature will likely be in the low-to mid-

eighties.

COUNTERMEASURES:

Heighten worker awareness about heat stress at daily tailgate safety session. Monitor heart rate at
break time. If heart rate exceeds 110 beats per minute, cut work period by one-third. Provide and

encourage drinking of water and juices at the job site.

Cold Exposure

On-site workers are not likely to encounter cold exposure on this project.

Noise

On-site workers will likely encounter excessive noise levels from operation of the heavy equipment.

COUNTERMEASURE:

‘Workers w111 -wear hearing protection around the backhoe and whenever they have trouble

conversing in normal tones at a distance of about five feet.

1400 PARK AVENUE, EMERYVILLE, CA . . 5




Underground Lines

Every effort will be made to determine if underground lines exist beneath the site. Dig Alert will be
contacted at least two working days prior to the commencement of work.

SITE CONTROL
For control purposes, the work area consists of a 160-foot area around the backhoe. It is open and
workers will enter and leave the site with care. Smoking, eating, and drinking are prohibited in the

immediate work area. The PSSO will exclude casual observers from the work area and will be on-
site during work operations. ' '

- EMERGENCY RESPONSE PLAN

Following are emergency ﬁames, phone numbers, and contacts:

. Police : 911
Fire Department 911
Ambulance 911
Emergency Hospital (510) 655-4000
Alta Bates Summit Medical Center
350 Hawthorne Avenue:
Oakland, California
The Reynolds Group (714) 730-5397
520 West First Street
Tustin, CA 92780
Closest Phone for Emergencies: Cellular Phones
Medical Emergencies:

For emergencies requiring ambulance service, call 911 for transportation of injured to hospital. Life-
flight is available and can be obtained when calling 911.

Nearest Facility:

Alta Bates Summit Medical Center is nearest the Site. The most direct route is shown on the
attached map. '

1400 PARK AVENUE, EMERYVILLE, CA 6




Emergency Decontamination:

In a medical emergency, personnel decontamination is of lesser importance than medical attention.
Alert paramedics or emergency room attendants about the potential for contamination.

The undersigned have read and will comply with the Health and Safety Plan for the 1400 Park
Avenue, Emeryville Groundwater Well Development and Monitoring project.

REPRESENTING NAME SIGNATURE DATE

THE REYNOLDS GROUP

A California Corporation by:
7 A

F. ¥dward Reynolds, Jr., P.E.

1400 PARK AVENUE, EMERYVILLE, CA . , 7




Yahoo! Driving Directions - Emeryville, CA to Oakland, CA Page 1 of 2

Yahoo! My Yahoo! Mal  Make Y! your home page Search:

YRHOO! LocaL fenr

Yahoo! Driving Directions .

Maps | Driving Directions , , ,
Starting from: £ 1400 Park Ave, Emeryville, CA 94608-3520 Save Address

Arriving at: @8 350 Hawthorne Ave, Oakland, CA 94609-3108 Save Address
Distance: 1.7 miles = Approximate Travel Time: 6 mins . Get Reverse Directions

Newﬁ Send to Phone a’l‘ext Only | KX Printable Version | E Email Directions

Your Full Route N Your Destination
ZoomIn- - ' AVi
1st.3city567state910-"
Zoom
Out

SmartView ™
See locations on thi:

® Resta_mg
¢ Hotels
7 ’ e ATMs

% o Gas Stations
» More

{®) Zoom in & Re-Center (_! Re-Center only What's this?

Directions | ) Show Turn by Turn Maps
1. | Start at 1400 PARK AVE, EMERYVILLE going toward HOLDEN ST - go 0.1 mi
2. | Turn §) on HOLLIS ST - go 0.4 mi

3. [ Turn @) on 34TH ST - go 1.1 mi

http://maps.yahoo.com/dd_result?néwaddF1400+Park+Avenue&taddr=350+Hawthome... 12/18/2006




Yahoo! Driving Directions - Emeryville, CA to Oakland, CA - Page 2 of 2

4. | Tumn ) on ELM ST - go 0.1 mi
5. | Tum (@ on HAWTHORNE AVE - go 0.1 mi
6. | Artive at 350 HAWTHORNE AVE, OAKLAND, o the {{l)

When using any driving directions or map, it's a good idea to do a reality check and make sure the road still exists, watch
out for construction, and follow all traffic safety precautions. This is only to be used as an aid in planning.

Get New Driving Directions

Enter starting address g Enter destination address
or select from My Locations — or select from My Locations

My Locationus SignIn - My Locations Signln
— My Locations — E} — My Locations — B
Address = Address
1400 Park Ave 350 Hawthome Ave
(City, State or Zip . City,StateorZip
Emeryville, CA 94608-3520 Oakland, CA 94609-3108
ot ——_ ...... @@Try_ it
United States - United States E§
{__Get Directions )
) ile Ph on
Maps | Driving Directions | Local | Yellow Pages | Real Estate
Copyright © 2008 Yahoo! Inc. All ights reserved.
Prvacy Policy - Terms of Sarvice - CopyrightP Policy -

http://maps.yahoo.com/dd_result?newaddr=l400-l-Park+Avenue&taddr=350+Hawthorne... 12/18/2006
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has successfully completed the 8-Hour Refresher Health and Séféty Training course, satisfying the OSHA Hazardous
~Waste Operators and Emergency Response Standard [29 CFR 1910.120(e)(8),(q)(8) and 8 CCR 5192 (e)(q)]. :

ENVIRONMENTAL TRAINING AND COMPLIANCE

* CERTIFICATE OF COMPLETION

'$ HOUR REFRESHER
HEALTH & SAFETY TRAINING

Gwen Téllegen

Class Date: March 24, 2006
Expiration Date: March 24, 2007

. Certificate # 24710-6

-

Joseph T. Thompson, MPH

1979 State College Boulevard ¢ Ané”he_lm, CA 92806 » Phone; 800-949-4473




. ENVIRONMENTAL THAINIG AND COMPUANCE

' CERTIFICATE OF COMPLETION
- $HOURREFRESHER o
HEALTH & SAFETY TRAINING

Sean Boykin
. has successfully co‘mpleted the 8-Hour Refresher Health and Safety Tréin'ing course, satisfying the OSHA Hazarddis
Waste Operators and Emergency Response Standard [29 CFR 1910.120(e)(8),(q)(8) and 8 CCR 5192 (e)(@].

. Claés Date: September 28, 2006
Expiration: September 28, 2007

Certificate # 25374

Joseph T. Thompson, MPH

1979 State College Boulevard * Anah_eini. CA 92806 » Phoné: 800-949-4473




ENVIRONMENTAL 'l;RA!NING AND COMPLIANCE

CERTIFICATE OF COMPLETION
8 HOUR REFRESHER
' HEALTH & SAFETY TRAINING
F. 'Edward Réynol'ds, Jr.

has successfully completéd the 8-Hour Refresher Health and Safety Traini_xig course, satisfying the OSHA Hazardous
Waste Operators and Emerge_ncy Response Standard [29 CFR 1910.120(e)(8),(q)(8) and 8 CCR 5192 @]

Wr&

Joseph T. Thompson, MPH

Class Date: March 24, 2006
Expiration Date: March 24, 2007

Certificate # 24710-5

1979 State College Boulevard « Anaheim, CA 92806 * Phone: 800-049-4473
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e N B R T FITL TR ©owwenen . ' - Qooa

R O o CIiiimies 23z 2eace [::.;.'c;e: :
' L} ) ’
Page 1 OF 1 Revision J-19-96

. ~ [ SUBJECT: CALIBRATION PROCEDURE MINIRAE

1,

- ‘Follow steps 1 through 4 of the standard operation proceduré titled "Normal
Operations®. : ' = ' :

Depress the (MENU) key repeatedly until (CO x.x) is displayed. This is the zero _
- calibration metu. You will attach the organic vapor zeroing kit to the intake of the

- sample probe and let it flow for 30 seconds. After 30 seconds you will depress the

10.

- depress the (ENTER) key.

.readings on the display.at this time. -

(ENTER) key to set the ;efo value. You should now have (CO 0.0) on the display.

Depress the (MENU) kei' 1 time to go to the caﬁbra_ti_on menu. Your display should
now have (Ch xxx.x) where xxx.x is the value of the calibration gas you are using.

: Theﬁ:st&igi,tisﬂashing andif.yoﬁneedtochanée;hisvalue,justusethéupordown
arrow key to increment or decrement the value. Once the correct value is entered for
the first digit, you will depress the (ENTER) key to move to the second digit.

" Repeat step 5 unit all digits match the value of your calibration gas. | :
When you depress (ENTER) for the last digit, it takes you to the "GAS ON"screen x| -

‘You will now attach a.Tedlar.sample bag filled. with.the Isobutylene calibration gas_ia'_nd.;.—%;,
“The display will now show “Cal..." Wait until the display shows *CI xxx.x" whete
xxx.x is equal to the calibration gas that is attached to the inlet. ' :

Depress the (MENU) key until you get back to the instantaneous pPpm dispilay. The "~ *\\
- readings should be very close to-that of the calibration gas you have jus; cahbrated to.

 Remove the bag of Isobutylene calibration gas from the sample inlet prabe. The -
readings should fall back towards zero. It is no unnsual to get some background ~

.’.

~

Follow the standard opgration procedure titled "Quality.Control Procedure® to ensure
the unit passes the Q.C: check and is ready for rental. '

TR e em cmcpmn o e e Cemre et amy s e . .- s e e e
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570, TOTAL FETROLEUM HYDROCARBONS (TPH) IN (SUPD

DOD Hazardous Mateﬁal 'Information (ANSI Format)
- For Cornell University Convenience Only

570, TOT:E L PETROLEUM HYDROCARBONS ﬂ]&ﬂi IN (SUPDAT)

The information in this document is compiled from information maintained by the United States
Department of Defense (DOD). Anyone using this information is solely reponsible for the accuracy and
-applicability of this-information to a particular use or situation. .

. Comell University does not in any way warrant or imply the-applicability, viability or use of this

i onqationtomypersonorforusein_mysituatibn. : -

S Section 1 - Product and Company Identiﬁea,ﬁm! o
578, TOTAL PETROLEUM HYDROCARBONS (1PH) IN (SUPDAT)

Product Identification: 570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)
Date of MSDS: 06/10/1994 Technical Review Date: 08/14/1996 )

FSC: 6665 NIIN: LIIN: 00N072167

Submitter: N EN '

Status Code: C

MFN: 01

Article: N

Kit Part; N

. hup:l/hisds.ehs.comell.edu/msds/insdsdod/m&mmsu.huﬁ _ . ‘ 1/27/2006




- 570, TOTAL PETROLEUM HYDROCARBONS mm'm-(summ ... Page2of6

o Mannfaetnrer'l_ Information

Manufacturer's Name: ENVIRONMENTAL RESOURCE ASSOC
.- Manufacturer's Addressl; 5540 MARSHALL ST
- Manufacturer's Address2: ARVADA, CO.80002
Manufactarer's Country: US .
General Information Telephone: 303-431-8454
Emergency Telephone: 303-431-8454 .
Emergency Telephone: 303-431-8454
MSDS Preparer's Name: N/P
Proprictary: N
Reviewed: N

- Published: Y

CAGE: IR664
' Special Project Code: N

Contracfor Information

. Contractor's Name: ENVIRONMENTAL RESOURCE ASSOCIATES

* Contractor's Addressl: 5540 MARSHALL § )
Contractor's Address2: ARVADA, CO 80002

Contractor's Telephone: 303-431-8454

Contractor's CAGE: 1R664

, Section 2 - Compositon/Information on Inpredients
570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)

Ingredient Name: PETROLEUM HYDROCARBONS; (IN SOIL) (>98% SOIL +<1% PETROLEUM

HYDROCARBONS)
Ingredient CAS Number: Ingredient CAS Code: X
RTECS Number: RTECS Code: X :
=WT: =WT Code:
=Volume: =Volume Code:
>WT: >WT Code:
- >Volume: >Volume Code:
<WT: <WT Code: '
<VYolume: <Volume Code:
% Low WT: % Low WT Code:
% High WT: % High WT Code: -
% Low Volume: % Low Volume Code:
% High Velume: % High Volume Code:
% Text: <1 o _
% Enviromental Weight:
Other REC Limits: N'K
“OSHA PEL: 5 MG/M3 (OIL MIST) OSHA PEL Code: M
OSHA STEL: OSHA STEL Code: '
ACGIH TLV: 5 MG/M3 (OIL MIST) ACGIH TLV Code: M
ACGIH STEL: N/P ACGIH STEL Code:
EPA Reporting Quantity:
. DOT Reporting Quantity:
- Ozone Depleting Chemical:

: hupwmsds.ehs.c;menedu/msds/msdsdoq/a«amz22824.hun . , 12712006




‘5570 TOTAL PETROLEUM HYDROCARBONS (TPH)IN(SUPDAT) : - "Page3of6

. Section3. Hmrds Idenhﬁeahon, Including Emergency Overview
570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT) .

Healtll Hazards Acute & Chronic: NO SIGNIFICANT HAZARD TO HUMAN HEALTH. M]NOR
IRRITATION IS POSSIBLE IF EYE EXPOSED TO DUST.

Signs & Symptoms of Overexposure:
SEE HEALTH HAZARDS.

Medical Conditions Aggravated by Exposure:
NONE. : )

LD50 LCS50 Mixture: NONE SPECIFIED BY MANUFACTURER.

Route of Entry Indicators:

. Inhalation: YES
Skin: YES '
Ingestion: YES

Carcenogenicity Indicators
NTP: NO

. TARC: NO
OSHA: NO

Carcinogenicity Exphuﬁoq:_ NOT RELEVANT .

Section 4 - First Aid Mmum
570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)

FirstAid

INHAL: REMOVE TO FRESH AIR. SUPPORT BREATHING (GIVE OXY GEN/AR’I'IFICIAL
RESPIRATION) (FP N). EYES: FLUSH WITH WATER FOR AT LEAST 15 MINUTES. SKIN:
FLUSH WITH WATBR. INGEST: INDUCE VOMITING FOR LARGE ING ESTIONS'ONLY.

Section 5 - Fire Fighting Measures
570, TOTAL PETROLEUM HYPROCARBONS (TPH) IN (SUPDAT)

Fire Fighting Procedures:
USE NIOSH APPROVED SCBA AND FULL PROTECTIVE EQUIPMENT (FE N).

Unusual Fire or Explosion Hazard:
NONE.

Exhngullhtng Media:
MEDIA SUITABLE FOR SURROUNDING FIRE (FP N).
Flash Point: Flash Point Text: NOT IGNITABLE

Autoignition Temperature:

Autoignition Temperature Text; N/A
Lower Limit(s): N/A
Upper Limit{s): N/A

md/m.em.MEdMMSMaWMM;hm - 112712006




570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUFDAT) .~  Page4 of§

- - Section 6 - Accidental Release Measures -~
570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)

Spill Release Procedures: - ' : S
"SWEEP OR VACUUM AND DISPOSE OF AS ORDINARY WASTE. -

- Section 7 - Handling and Stol;age '
570, TOTAL PETROL]_?.UM HYDROCARBONS (TPH) IN (SUPDAT)

Handling and Storage Precantions:

" . Other Precautions:

Section 8 - Exposure Controls & Personal Protection
§70, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)

Repiratory Protection:
NOT REQUIRED, USE NIOSH APPROVED RESPIRATOR APPROFRIATE FOR EXPOSURE OF

CONCERN (FP N).

Veatilation:

NOT REQUIRED.

Protective Gloves:
.IMPERVIOUS GLOVES (FP N).

Eye Protection: ANSI APPRVD CHEM WORKERS GOGGLES (FP N).

Other Protective Equipment: ANSI APPROVED EYE WASH & DELUGE SHOWER (FP N).. .
- Work Hygenic Practices: SOIL MATRIX MAY IRRITATE MUCOUS MEMBRANES,
- Supplemental Health & Safety Information: 'MFR'S TRADE NAME/PART NO: SOIL, TPH-91,
- WITHOUT FATTY ACIDS. , Eo

| . Section 9 - Physical & Chemical Properties
570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)

HCC: :

NRC/State License Number:

Net Property Weight for Ammo:

Boiling Point: Boiling Point Text: SOLID .

Melting/Freezing Point: Melting/Freezing Text: N/A

Decomposition Point: Decompesition Text: N/K

Vapor Pressure: N/A Vapor Density: N/A

Percent Volatile Organic Content:

Specific Gravity: N/A .

Vlatile Organic Content Pounds per Gallon:

" pH:N/A '

Volatile Organic Content Grams per Liter:

Viscosity: NP - ’ .

Evaporation Weight and Reference: N/A

Solubility in Water; NONE

Appearance and Odor;: BROWN SOIL; ODORLESS.

- Percent Volatiles by Volume: N/K : '
Corrosion Rate; N'K

http://msds.ehs.comnll.edu/msdslmsdsdodla“&m22%24.hm - : _ 1/27/2006




" 570, TOTAL PETROLEUM HYDROCARBONS (TPH)IN(SUPDAT) -+ -+ * . Page5of6

. Section 10- Stabihty & Reactivity Data
570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (surn.m

Stability Indicator: YES .
‘Materials to Avoid; :

NONE SPECIFIED BY MANUFACTURER.
Stability Condition to Avoid;

NONE.

Hazardous Decomposition Products:
NONE SPECIFIED BY MANUFACTURER.
Hazardous Polymerization Indicator: NO

- Conditions to Avoid Polymerizaﬁon
NOT RELEVANT :

_Section 11- Toxicological Information
570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT) ,

Toxicological Information: '
N/P

: Section 12 - Ecological Informaﬁon :
- 570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)

Ecological Information
" NP

‘Section 13 - DiSpo:al Considerations o
570 TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)

Waste Disposal Methods:

DISPOSAL MUST BEIN ACCORDANCE WITH FEDERAL, STATE AND LOCAL :
REGULATIONS (FP N). DISPOSE OF AS NON-HAZARDOUS WASTE.

- Section 14 - MSDS Transport Information
570, TOTAL FETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)

~ Transport Information:
N/P

o ~ Section 15 - Regulatory Information - .
570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)

SARA Title Il Inl'ormaﬂon.
N/P '

- Federal Regulatory Information:
NP
State Regulafory Information:

Section 16 - Other Information -
570, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)

http//msds.ehs.comell edwmsds/msdsdod/a446/m222824 htm 112772006
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' 570, TOTAL PETROLEUM HYDROCARBONS (TPH)IN(SUFDAT) - Page 6.0 6

Other Information:
NP -

' : HAZCOM Label Information _ R
"~ Product Identification: 5 70, TOTAL PETROLEUM HYDROCARBONS (TPH) IN (SUPDAT)
CAGE: IR664 . ' : ' ' :
Assigned Individusl: N ’

Company Name: ENVIRONMENTAL RESOURCE ASSOCIATES
. Company PO Box: '
-Comipany Street Addressl: 5540 MARSHALL STREET

Company Street Address?; ARVADA, CO 80002 US

Health Emergency Telephone: 303-431-8454

Label Required Indicator: Y .

Date Label Reviewed: 08/14/1996

Status Code:; C :

Manufacturer's Label Nutuber:

Date of Label: 08/14/1996

Year Procured: N/K

Organization Code: G

Chronic Hazard Indicator; N

Eye Protection Indicator: YES

Skin Protection Indicator: YES

Respiratory Protection Indicator: YES -

Sigual Word: CAUTION : '

Health Hazard: None

Contact Hazard: Slight

Fire Hazard: None

Reactivity Hazard: None .

8/9/2002 9:41:54 AM

httpd?msds.chs.comeﬂ.edu/msc_is/ﬁdsdodlanZZ2824.hun . " 1R772006




Health

Scencelabom

Chemicals & Laboratory Equipment

Fire

"

Personal
_Protection -

»Mat_eria'l S'a_fety Daté Sheef |
Benzene MSDS -

Product Name: Benzene Contact Information:

. . Sciencelab.com, Inc,
Catalog COGOS SLB1 564, SLB3055, SLB2881 . 14025 Smith Ra.
CAS#: 71-43-2 - : _Houston, Texas 77336
‘ECS: CY14l _ ) .. US Sales: 1-800-901-7247
RTECS: CY1400000 . Intemational Sales: 1-281-441-4400
TSCA: TSCA 8(b) Iriventory: Benzene .. . - ' . Order Online: Sciencel ab.com
Ct#: Not available. ' ' CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

Synonym: Benzoi; Benzine ) ) )
) Intornational CHEMTREC, call: 1-703-527-3887

Chemical Nama: Benzene

: ' assistance, call: 1-281-441-4400
Chemical Formula: C6-H6 For Aon-smergency assle .

Nameo ' _ CASE. I - % by Woeight

Benzene . - ‘ 71432 ' . 100

-Texicological Data on Ingredients: Benzene: ORAL (LDSO0): Acute: 830 mg/kg [Rat]. 4700 mg/kg [Mouse]. DERMAL (LD50):

Acute: &gt;9400 mg/kg [Rabbif]. VAPOR (LC50): Acute: 10000 ppm 7 hours'lRat]. ’

' Fotantial Acute Health Effects: . o
* Very hazardous in case of eye contact (imitant), of inhalation. Hazardous in case of skin contact (imitant,
permeator), of ingestion. Infiammation of the eye is characterized by redness, waltering, and Hching.

Potential Chronic Health Effocts:

CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC.
MUTAGENIC EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic
for bacteria and/or yeast. ) : . .

TERATOGENIC EFFECTS: Not available,

DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female [POSSIBLE].
The substance Is toxic to blood, bone marrow, central nervous system (CNS). '
The substance may be toxic to liver, Urinary System.

Repeated or pfolonged exposure to the substapce can produce target organs damage.
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Eye Contact: : : L -
Check for and remove any contact lensas. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. WARM water MUST be used. Get medical attention immediately.

. Skin Contact: '

In case of cortact, immediataly fiush skin with plenty of water. Cover the intated skin with an emollient. Remove
contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get

medical attention.

Serlous Skin Contact: ‘ ' o o
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention. _ o

Inhalation; . ’ _ : _ . . '

K inhalad, remove.to fresh alr. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Geat
medical attention if symptoms appear. : '

Serious Inhalation:

Evacuaté the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
"waistband. If breathing is difficult, administer oxygen. if the victim is not breathing, perform mouth-to-mouth
resuscitation. Seek medical attention. - . e .

Ingestion:

" Do NOT induce vbmlﬂng unless directed to do so by mediéal personnel. Never give anything by mouth to an

. unconsclous person. ff targe quantities of this material are swallowed, call a physiclan immodiately. Loosen tight
clothing such as a collar, tie, belt or waistband. ) . ‘

Serious Ingestion: Not available.

Flammability of the Product: Flammabie.
Auto-gnition Temperature: 497.78'C (828°F)

Flash Points: CLOSED CUP: -11.1°C (12°F), (Setafiash)-
Flammable Limits: LOWER: 1.2% UPPER: 7.8%
Products of Combustion: These products are carbon oxides (CO, CO2):

Fire Hazards in Presence of Varlous Substances:

Highly flammable in presence of.open flames and sparks, of heat.
Slightly flammable to flammable in pressence of oxidizing matertals. '
Non-flammabile in presence of shocks. : '

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available.
1 Risks of explosion of the product in presence of static discharge: Not available.
Explosive in presence of oxidizing materals, of acids. ‘

Fire Fighting Medla and Instructions: .
Flammabile liquid, soluble or dispersed in water.
SMALL FIRE: Usa DRY chamical powder,

LARGE FIRE: Use alcoho! foam, water spray or fog.

Speélal ‘Remarks on Fire Hazards:

Extremely flammable liquid and vapor, Vapor may cause flash fire.
Reacls on conitact with iodine heptafluoride gas.
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Dioxygenyl tatrafluoroborate Is as very powferful oxidant. The addition of a small particle to small samples of -
benzene, at amblent temperature, causes ignition, ) "
Contact with sodium peroxide with benzsne causas ignition.

Benzene ignites in contact with powdered chromic anhydride. : .

Virgorous or incandescent reaction with hydrogen + Raney nickel (above 210 C) and bromine trifluoride.

Special Remarks on Explosion Hazards;
Benzene vapors + chlorine and light causes

liquid oxygen, ozone, silver perchlorate. . o

Benzene + pentafiuoride and methoxide (from arsenic pentafiuoride and potassium methoxide) in
trichlorotrifiucroethane causes explosion. fash
Intemcﬁonofnhylpemwatewiﬂ\bmenegaveasﬁghtexplosimand h. . I
The solution of permanganic acid ( or its explosive anhydride, dimaganese heptoxide) produced by interaction of
pemmanganates and sulfuric acid will explode on contact with benzene,

Peroxodisulfuric acid Is e very powferful oxidant. Uncontrotied contact with benzene may cause explosion.
Mixtures of peroxomonsulfuric acid with benzene explodes. :

Reacts explosively with bromine pentaiuoride, chioiine, chiorine trifluoride, diborane, nitric acid, nitryl perchiorate, E

s

Small Spiil:

Large Splll: i
Flammable liquid. : : ) o

Keep away from heat. Keep away from sources of ignition. Stop leak If without risk. Absorb with DRY earth, .
-8and or other.non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or
confined areas; dike If needed. Be carsful that the product Is not present at a concentration level above V.
Check TLV on the MSDS and with local authorities. - .

Absorb with an inert maieﬂai and put the spilled material in an appropriate 'waste disposal,

Proéautlons: ) : ) . :
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment contalr_ling
material. Do not ingest. Do not breathe gas/fumes/ vapor/spray. In case of insufficlent ventilation, wear suitablo
respiratory equipment. If ingested, seek medical advice immediately and 'show the container or the fabel. Avoid
contact with skin and eyes. Keop away from-incompatiblqs such as oxidizing agents, acids.. . :
Storage:'-. o . L . B .
Store in & segregated end ap, area. Keep container in a cool, well-ventilated area. Keep container tightly

closed and sealed untll ready for usa. Avoid all possible sources of ignition (spark or ﬂamg).

'Eﬁdlnoerlng Controls: T o ) ' o
- Provide exhaust ventilation or cther engineering controls to keep the airbome concentrations of vapors below their

respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location. , L

Personal Protaction: * - o ' : - o
Splash goggles. Lab coat: Vapor respiraor. Be sure to use an approved/certified respirator or equivalerit.
Gloves. - )

Personal Protection in Case of a Large Spill:

Splash goggles. Full sut. Vapor respirator. Boots. Gloves. A self contained breathing apparatus-should be -

.used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handjing this product. ‘ . - ’

Exposure Limits:
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| TWA: 0.5 STEL: 2.5 (ppm) from ACGIH (TLV) [United States]
- TWA: 1.6 STEL: 8 (mg/m3) from ACGIH (TLV) [United States]
TWA: 0.1 STEL: 1 from NIOSH . -
TWA: 1 STEL: § (ppm) from OSHA (PEL) [United States] -
| TWA: 10 (ppm) from OSHA (PEL) [United States :
TWA: 3 (ppm) [United Kingdom (UK)] :
- TWA: 1.6 (mg/m3) [United Kingdom (UK))
TWA: 1 (ppm) [Canada] . .. ,
TWA: 3.2 (mg/m3) [Canada) . <
TWA: 0.5 (ppm) [Canada]Consuit local athorities for acceptable exposure limits.

Physical state and appearance: Liquid.’
Odor: . :
Aromatic. Gasoline-like, rather pleasant,
(Strong.) : :
Taste: Not available.
uolecpla} Weight: 78.11 g/mole |
Color: Clear Colorless. Coloriess 1o light yellow.
PH (1% soln/water): Not available..
Bolling Polnt: 80.1 (176.2°F)
Melting Point: 5.5°C (41.9°F) _
| Critical Temperature: 288.9°C (S52°F) - _
Specific Gravity: 0,767 @ 15 (Water = 1)
Vapor Pressurs: 10 kPa (@ 20°C)
Vapor Donslty- 28 (Ar=1)
Volatilty: Not available,
Odor Threshold: 4.68 ppm
WateriOil Dist. Cosft. The product s mora soluble n o og(ollwater) = 2.1
lonicity (in Water): Not Mhble. .
Dispersion Properties: Ses solubllity In water, diethyl ether; acetorie.
Solubllity: '

Miscible In alcohol, chioroform, carbon disulfide olls, carbon tetrachloride, glacial acetic acid, diethyl ether,
acetone.. - : )

Very slightly soluble in cold water. -

Stability: The product is stable.
Instabllity Temperature: Not available.
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| Conditions of Instabliity: Heat, ignition sources, Incompatibles.
.Inoompatlbll_lty._wlﬂl various substances: Highly.reactjvé"wim o:ddiilng agents, acids.
Cprrﬁslvity: NWe in presence of glass.

Special Remarks on Reactivity: -
Benzene vapors + chiorine and light causes expiosion.

liquid oxygen, ozone, silver perchlorate.

Benzene + pentafiuoride and methoxide (from arsenic pentafiuoride and potassium methoxide) in
trichlorotrifluoroethane causes e . .
Interaction of nitryl perchiorate with benzena gave a slight explosionandflash. . - - . .

The solution of permanganic acid ( or its explosive anhydride, dimaganese heptoxide) produced by interaction of
| permanganates and sulfuric acid will explode on conlact with benzene.

Peroxodisulfuric acid is a very powfarful oxidant, Uncontrolied contact with benzene may cause explosion. '
Mixtures of peroxomosisulfuric acid with benzene aexplodes. )
Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Reacts explosivaly with bromine peritafiuorld, chlorine, chiofine trifluoride, diborane, nitric acid, nitryl perchlorate,

Routes of Entry: Abisorbed through skin. Dermal contact. Eye contact. Inhelation.

Toxiclty to Animals: . ’ o

WARNING: THE LC50 VALUES HEREUNDER ARE EST! IMATED ON THE BASIS OF A 4-HOUR EXPOSURE.
Acute oral toxicity (LD50): 930 mg/kg.[Rat]. -

Acute demmal toxicity (LD50): >9400 mg/kg [Rabbif].

Acute toxicity of the vapor (LC50): 10000 7 hours [Rat].

Chronic Effects on Humans: ' o .
CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human,) by ACGIH, 1 (Proven for human.) by IARC.

MUTAGENIC EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic
for bacteria and/or yeast.

DEVELOPMENTAL TOXICITY: Classified Reproductive systemtoxin/female [POSSIBLE]
Causes damage to the following organs: blood, bone marrow, central nervous system (CNS).
May cause damage to the following organs: fiver, Urinary System.

_ Oﬂwr’l‘&xlc_Effedqon Humans:
Very hazardous in case of inhalation. .
- Hazaryioua In case of skin contact (ritant, permeator), of ingestion.

.Special Remarks on Toxicity to Animals: Not avaliable.

SMI .R’emarks.,on Chronic Effects on Humans: _

Mafy cause adverss reproductive effects (female fertility, Embryotoxic and/ar foetotoxic in animal) and birth
‘defacts. ‘ ) : ' .

May affect genetic matsrial {mutagenic). . : ) .

May cause cancer (tumorigenic, laukemia)) )

Human: passes the placental barrier, detected in matemal milk.

Speclal Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: ’ . : . K ‘
" |- Skin: Causes skin Irritation. It can be absorbed through intact skin and affect the liver, blood, metabolism,and -.
urinary system.’ o .

Eyes: Causas eye Irmitation. . o .
Inhalation: Causes respiratory tract and mucous membrane initation. Can be absorbed through the lungs. May
affect behaviot/Central and Peripheral nervous systems {somnolence, muscie weakness, general anesthetic, and
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other symptoms similar to ingestion), gastrolntestinal tract (nausea), blood metabalism, urinary system. -
Ingestion: May be harmiul if swallowed. May cause gastrointestinal tract imitation including vomiting. May affect -
" behavior/Central and Peripharal nervous systems (convulsions, sefzures; tremor, kritability, initial CNS stimulation
| followed by depression, loss of coordination, dizziness, headache, weakness, pallor, flushing), respiration
(breathiessness and chest constriction), cardiovascular system, (shallow/rapid pulse), and blood.

Ecotoxicity: Not avéllable.
BODS and COD: Not available,

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise. T . . . )

Toxicity of the Products of Blodegradation: The products of degradation are less toxic than the ptodt.:ct itself.
Special Remarks on the Products of Blodsgradation: Not avaliable. :

Wasto Disposal: ' - |
Wasts must be disposed of in accordance with federal, state and local environmental
control regulations, - - o ,

Identification: : Benzene UNNA: 1114 PG; }f -

Special Provisions for Transport: Not available.

Federal and State Regulations: . ' _ _

California prop. 65: This product contains the following ingredients for which the State of Califomu_a has found to
cause cancer, birth defects.or other reproductive harm, which wogld r(aqtlllra) a waming under the statute; Benzene
Califomia prop. 65 (no significant risk level):- Benzene: 0.007 mg/day {value )

Califomia % 65: This product contains the following ingredients for which the Stats of California has found to
cause cancer which would require a waming under the statute: Benzene o
Connecticut carcinogen reporting fist.: Benzene . .

Connecticut hazardous material survey.: Benzene

llinois toxic substances disclosure to employee act: Benzene

linois chemical safety act: Benzene :

New York release reporting list: Benzene

Rhode Island RTK hazardous substances: Banzene

Pennsyivania RTK: Benzene .

Minnesota: Banzene

Michigan critical materfal: Benzene

Massachusetts RTK: Benzene

Massachusetts spill list: Bonzens

New Jersey: Bonzena

New Jersey splll list: Benzene .

Louisiana spill reporting: Benzene :

California Director's list of Hazardous Substances: Benzene
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TSCA B(b) inventory: Bonzang
SARA 313 toxic chemical notification and relsage reporting: Benzene
CERCLA: Hazardous substances.: Benzene: 10 Ibs, (4:536 kg)

‘Other Regulations: -‘ " ' : '
OSHA: Hazardous by définition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

| Other ClassHications:

WHMIS (Canada):
‘CLASS B-2: Flammable liquid with a fiash point lower than 37.8°C (100°F).
CLASS D-2A: Material causing other toxic effects {VERY TOXiC).

DSCL (EEC):

R11- Highly flammabie, -

R22- Harmful if swallowed. .

R38- Irritafing to skin. :

R41- Risk of serious damage to eyes.
R45- May cause cancer. o

R62- Possibie risk of impaired fortility.
S2- Koep out of the reach of children.
$526- In case of contact with oyes, finse
immediately with plenty of water and seek
medical advice, - -

S39- Waar eyefface protection; ’
$46- If swallowed, seek medical advica
immediately and show this container or label.
$§53- Avoid exposure - obtain special
instructioris before use, '

HMIS (U.SA): .

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal i'-’rotection: h _
" | National Fire Protection Association (USA):
| Health:2.

Flanimabllity: 3°

‘Reactivity: 0

Specific ﬁazard:
Protective Equipment:
Gloves. .

Lab coat.

Vapor respirator. Be sure.to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequats.

Splash goggles. .




Wum: Not available.

Olﬁer Special COnsldoraﬂéns: Not available.
Created: 10/10/2005 08:35 PM

Last Updated: 101012005 08:35 PM.

The information above Is belleved to be accursts and represents-the best information cuméntly avallable to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such Infonngtlon: and we
assume no-liabliity resulting from its use, Users should make thelr own investigations to determine the suitability of the

information for their particular purposes. In no event shall ScienceLab.com be liable

third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even ‘

If SciencalLab.com has been advised of the possibility of such da.

for any clalms, losses, or damages of any
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Material Safety Data Sheet
s Toluene MSDS '

A K> = bk 3L
Prqdue( Name: Toluene- Contact Information:
. . 3 . Sclencelab.com, Inc.
Catalog Codes; Sl_.T2857. SLTaz77 . 14025 Smith Rd. |
CAS#: 108-88-3 Houston, Texas 77396
.« XSEEA US Sales: 1-800-801-7247
RTECS: XS5250000 - A Intemational Sales: 1-281-441-4400
TSCA: TSCA 8(b) inventory: Tolyene ° Order Online: ScienceLab.com
CHE: Not avallable. - ' : ' .CHEM,TRE'C {24HR Emergency Telephone), call:
. 1-800-424-9300
Synonym: Toluol, Tolu-Sof; Methylbenzene; Methacide; ) )
Phenylmethane; Methylbenzol International CHEMTREC, call: 1-703-527-3887
Chemical Name: Toluene , For non-emergency assistance, call; 1-281-441-4400 .
Chemical Formula: C6-H5-CH3 or C7-Hs

- slﬂo:, »
Name ' - CAS# ' % by Weight
Tolusne - "~ | 108883 : 100

Toxicologlcal Data on Ingredients: Toluene: ORAL (LD50): Acute: 636 mg/kg [Rat]. DERMAL (LD50): Acute: 14100 mgykg
[Rabbit]. VAPOR (LC50): Acute: 49000 mg/m 4 hours [Rat). 440 ppm 24 hours [Mouse]. ;

Potential Acute Health Effects:

Hazardous in case of skin contact (irritant), of eye eontact {irvitant), of 'ingesﬁon. of inhalation. Slightly hazardous
in case of skin contact (penneq!or).

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: A4 (Not classtfiable for humari or animal.) by ACGIH, 3 (Not classifiable for human.) by
IARC. :

MUTAGENIC EFFECTS: Not available. . '
TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not avallable,

The substance may be toxic to blood, kidneys, the nervous system, liver, brain, central nervous system (CNS).

- Repeated or prolonged exposure to the substance can produce target organs damage. :
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Eye Contact: B oo
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Get medical attention. PR . .

Skin Contact: S

in case of contact, immediataly flush skin with plenty of water. Cover the irritated skin with an emoilient. Remove
contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get

medical attention, o
Serlous Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical aftention. . T

Inhalation:

it inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing s difficult, give oxygen. Get
medical attention. '

Serlous Inhalation;

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
walstband. if breathing Is difficult, administer axygen. If the victim is not breathing, \ mouth-to-mouth
resuscitation. WARNING: it may be hazardous to the-person providing ald to give mouth-io-mouth resuscitation
when the inhaled material Is toxic, infectious or comrosive. Sesk medical attention.

Ingestion; - g - _
'| Do NOT Iinduce vomiting unfess directed to do &0 by medical personnel. Never give anything by mouth to an

unconscious person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight
clothing such as a collar, tie, beit or waistband.

Serious Ingesﬂo:): Not available, : ) - ) o ;

PRIy AEAE N

Flammability of the Product: Flammable,
Autodignition Temperature: 480°C (896°F) .

Flash Polnts: CLOSED CUP: 4.4444°C (40°F) (Setaflash) OPEN CUP: 16°C (60.5°F).
Flammable Limits: LOWER: 1.1% UPPER: 7.1%.

Products of Combustion: These products are carbon axides (CO, CO2).

Flre Hazards in Presence of Various Substances:
Flammable In presence of open flames and sparks, of heat.
Non-flammable in presence of shocks, - : :

Explosion Hazards in Presencs of Varlous Substances: _
Risks of explosion of the product in presence of mechanical impact: Not available.
Ri_sles of explosion of the product in presence of static discharge: Not available.

Fire Fighting Medtia and Instructions:
Flammabie liquid, insoluble in watsr.
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use water spray or fog.

Special Remarks on Fire Hazards: Not available.

Speclal Remarks on Explosion Hazards: ’
|_Toluene forms explosive reaction with 1,3-dichloro-5,5-dimeth

2,4-imidazolididione; dini

on tetraoxide;
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concentrated nitric acid, sutfuric acid + nitric acid; N204; AgCIO4; BrF3; Uranium hexafluoride; sutfur did\londe
Also forms an explosive mixture with tetmnttromethane

Small Splil: Absorb with an Inert matgﬂal and put the spilled material in an appropriate waste dlsposal

Larga Spill:

Toxic flammabile liquid, insoluble or very slightly soluble in water. :

Keep away from heat. Keep away from sources of ignition. Stopleaklfwithoutnsk Absorb with DRY earth,

8and or other non-combustible material. Do not get water inside container. Do not touch spilled material. Prevent
entry Into sewers, basements or confined areas; dike if nesded. Call for assistance on disposal. Be careful that
the product is nat present at a concentration ievel above TLV. Check TLV on the MSDS and with local authodtles

Precautions:

Keap away from heat. Koep away from sources of ngbon Ground all equipment containlnq material. Do not
Ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of Insufficient .
ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container.or the label. Avold ‘contact with skin and eyes. Keep away from Incompatlbles such as o:ddnzing agents.

Storage:

| Storeina segregated and approved area. Keep container in a cool, well-ventilated area. Keep.container tightly
closed and eaaled unitil ready for use. Avoid all possible sources of Ignition (spark or flame).

Englneerlng Controls: ' .
Provide exhaust ventilation or other onglneeﬁng controls to keep the alrborne concentra’dons of vapors below their

respective threshold fimit value. Ensure that eyewash statlons and safety showers are proximal to the
work-gtation location.

Personal Protection:

Splash goggles. Lab coat. Vapor respirator. Be sure to use an appmvedloetﬂﬁed resplrator orequlvalent.
Cloves.

Personal Protection In Case of a Large Splll
‘Splash goggles. Full syit. Vapor respirator. Boots. Gloves. A self contained bteathhg apparatus should be

used to avoid inhalation of the. product. Suggested protedive clothing might not be sufficient; consult a speciallst
BEFORE handling this product.

Exposure Limits:

TWA: 200 STEL: 500 CEIL: 300 (ppm) from OSHA (PEL) [Umted States]
- TWA: 50 (ppm) from ACGIH (TLV) [United States] SKIN

TWA: 100 STEL: 150 from NIOSH [United States)

TWA: 375 STEL: 560 (mg/m3) from NIOSH [United States] .

Consult local authorities for acceptable exposure limits.

i’hyslal state and appearance: Liquid.
Odor: Sweet, pungent, Benzeone-like.
Taste: Not available.:
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Moloculaf Weight: 92.-1;1 g/mole
Color: Colorless. |
PH (1% soln/water): Not applicable.
Bolling Point: 110.6°C (231.1°F) -
Melting Point: -95°C (-139°F)
Critical Temperature: 318.6'IC (605.5°F)
Specific Gravity: 0.8636 (Water =1) -
} Vapor Pressurs: 3.8 kPa (@25°C)
"Vapor Density: 3.1 (Alrl= 1)
Volatllity: Not avallable.
qur Thre'shold: 1.6 ppm .
Water/Oil Dist. Costt. The product s more soluble In of; log(ollwater) = 2.7
fonlcity (In Water): Not avallable. _
Dispersion Properties: See solubility in water, diethyl ether, acstone.
[ Solublilty: . '
Soluble n diethiyl ether, acetons. - -

Practically insoluble in cold water, ’ .

Soluble in ethanol, benzena, chloroform, glacial acetic acid, carbon disuifide.
Solubllity in water: 0.561.g1 @ 25 deg. C. .

Stabliity: The product is stab_le. : _
Instabllity Temperature: Not available,

Conditions of Instabllity: Heat, ignition sources (flames, sparks, static), lncompatible materials
Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass. .

Speclal Remarks on Reactivity: . -

Frozen Bromine Trifluoride reacts violently with Toluene &t -80 deg. C. -

Reacts chemically with nitrogen oxides, or halogens to form nitrotoluene, nitrobenzene, and nitrophenol and
halogenated products, respectively.

si)edal Rem#lks on Corrosivity: Not available.

Polymerization: Will not occur. |

Incompatible with strong oxidizers, silver perdrlbr’ate. sodium difluoride, Tetmnitrometﬁane, Uranfum Hexafluoride.

TR SR e

-‘Routes of Entry: Absarbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.
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| Bpecial Remarks on Chronic Effects on Humans: '
| material (mutagenic)

| Acute Polential Health Effects:

ederma; respiratory depression, apnea, asphyxia); causs vision disturbances and dilated pupils, and cause loss of
| aooett . .

Toxiclty to Animals:

WARNING: THE LC50 VALUES HEIiEiJNDERARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE.
Acute oral toxicity (LD50): 636 mg/kg {Raf]. . : . :

Acute dermal toxicity (LD50):-14100 [F X
Acute toxicity of the vapor (lrcm): 44“892,:9&&?[:&0@61
~Chronlc Effects on Humans: | '

CARCINOGENIC EFFECTS: A4, (Nct classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by
IARC. -

(CNS).

Othér Toxlc EM on Humans: g
Hazardous in case of skin contact (iritant), of ingestion, of inhalation.

Slightly hazardous in case of skin contact (permeator).

Special Remarks on ToxIcity to Animals:

Lowest Published Lothal Dose:

LDL Human] - Route: Oral; Dose: 50 mg/kg :

LCL [Rabbit] --Route: Inhalation; Dose: 55000 PPV/40min

May éa‘use damage to the following orpér'ts: Hood. kidneys, the nervous system, liver, braln, central nervous system

Detected In maternal milk in-human. Passes through the placental bartier in human. Emb!'yotoxic andfor S
foetotoxic in animal. May caise adverse reproductive effects and birth defects (teratogenic). May affect genetic

‘Special Remarks on other Toxic Effects on Humans:

Skin; Causes mild to moderate skin irritation. it can be absorbed to some extent through the skin. .

Eyes: Cauess mild to moderate eye iritation with a buming sensation. Splash contact with eyes also causes
conjunclivitis, blepharospasm, comeal ©dema, comeal abraisons, This usually resolves in 2 days.

Inhalation: Inhalation of vapor may cause respiratory tract irritation causing coughing and wheezing, and nasal
discharge. inhalation of high concentrations may affect behavior and cause central nervous syster effects
characterized by nausea, headache, dizzi » tremors, restiessness, lightheadedness, exhilaration, memory Ioss
insomnia, impaired reaction time, drowsiness, ataxia, hallucinations, somnolence, muscle contraction or spasticity,
unconsclousness and coma. Inhalation of high concentration of vapor may also affect the cardiovascular system (rapid
heart beat, heart palpitations, increased or decreasad blood pressure, dysrhythmia, ), respiration (acute pulmonary

Ingestion: Aspiration hazard. Asplration of Toluens into the lungs may cause chemical pneumonitis. May cause iritation

of the digestive tract with nausea, vomiting, pain. May have effects similar to that of acute inhalation. .

Chronic Potential Health Effects: - . : . :

Inhalation and Ingestion: Prolonged or répeated exposure via inhalation may cause central narvous system and
cardiovascular symptoms simllar to that of acute Inhalation and ingesticn as well liver damage/failure, kidney :
damage/failure (with hematuria, protelnuria, oliguria, renal tubular acidosis), brain damage, weight loss, blood (pigmented
or nucleated red blood cells, changes in white blood cel count),.bone mamow changes, electrolyte imbalances .
(Hypokalemia, Hypophostatemia), severe, muscle weaknass and Rhabdomyolysis..

Skin: Repaated or prolonged skin contact may cause defatting dermatitis.

Ecotoxicity: . '
Ecotoxicity in water (LC50); 313 48 h aphnia (daphnia)]. 17 mg/l 24 hours [Fish (Blue Gill)}. 13
mg/ 96 hours [Fish zBlua Gill)]. 5% 24033@5 [I-Elsh (F(alhead minnow)]. 34 mg/l 96 hours [Fish (Fathead
minnow)]. 56.8 ppm-any hours [Fish (Goldfish)]. .

BODS and COD: Not available,

Products of Blodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may
\ o
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arise, . .
Toxicity of the Products of Blodegradation: The products of degradation are less toxic than the product itsalf.
Special Remarks on the Products of Blodegradation: Not available.

Waste Disposal:

Waste must be disposed of in acconiance with federal, state and local environmental
control regulations.

DOT Classification: CLASS 3: Flammable liquid.
Identification: : Toluena UNNA: 1294 PG: Il
Spo;:lal Provisions for fl'r'ansporﬁ Not available.

Federal and State Regulations:

California prop. 65; This produdeontainsﬂ\e following ingredients for which the State of Califomia has found to
cause cancer, birth defects or other reproductive harm, which would require a waming under the statute: Toluene
Californla prop. 65 {no significant risk fevel): Toluene: 7 mg/day (value)
California prop. 65 (acceptable daily intake level): Toluene: 7 mg/day (value)
California prop. 65: This product contains the following ingredients for which the State of Califomla has found to
cause birth defacts which would require a waming under the statute: Toluene
Connecticut hazardous material survey.: Toluene
Iinols taxic substances disclosure to employes act: Toluene
llinols chemical safety act: Toluene
New York release reporting list: Toluene
Rhode Island RTK hazardous substances: Toluene
| Pennsyivania RTK: Toluene
Florida: Toluene
Minnesota: Toluene
Michigan critical material: Toluene -
Massachusetts RTK: Toluene
Massachusetts.spill list: Toluene
New Jerssey: Toluenie
New Jersey spill list: Toluene
Louislana spill reporting: Toluene
Californla Director’s List of Hazardous Substances.: Toltiena
TSCA 8(b) inventcry: Toluene
TSCA'8(d) H and S data reporting: Toluena: Effective date 10/04/82; Sunset Date: 10/0/92
SARA 313 toxic chemical notification and release reporting: Toluane
. CERCLA: Hazardous substances.: Toluene: 1000 Ibs. (453.6 k)

Other Rogulatlons

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910. 1200)
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classlifications:
WHMIS (Canada)

CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F).
CLASS D-2A: Materiat causlng other toxic- eﬁects (VERY TOXIC).
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DSCL (EEC): .
R11- Highly lammable,

' R20- Hammful by inhalation. o
§16- Keep away from sources of ignition - No
smoking:
$25- Avoid contact with eyes.
$29- Do not empty Into drains.

S33- Take precautionary measures against

static discharges.
HMIS (U.SA):
Health Hazard: 2
Fire Hazard: 3
Reactivity: 0
Personal Protection: h

- National Fire Protection Assoclation (U.8.A):

I-inlth: 2

Flammability: 3

Reactivity: 0

Speciﬂ;: hazard:
Protective Equipment:
Gloves.
Lab coat.
Vapor respirator, Be sure.to use an
approved/certified respirator or
equivalent. Wear appropriate respirator

when ventilation is inadequate.
Splash goggles.

References: Not available.

Other Special Considerations: Not available.

| Created: 10/10/2005 08:30 PM
Last Updated: 10/10/2005 08:30 PM

The-information above Is believed to be accursts a
make no wamanly of merchantability or any othe

nd represents the best information currently avallable to us. However, we
r warranly, express or implied, with respect to such Information, and we
assume no liabllity -resulting from its use. Users should make thelr own investigations to determine the sultabliity of the
information for thelr particular purposes. In no-event shall ScienceLab.com be liable for any cleims, losses, or damages of any
third party or for lost profits or any special, indirect, Incklental, consequential or exemplary damages, howsoever arising, even
if SciencelLab.com has been advised of the possibility of such damages. .
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Material Safety Daia'Sheét

- Ethylbenzene MSDS
l5roduct Name: Ethylbenzene_ -Contact Information:
Catal 1 § . Sciencelab.com, Inc.
og Codes 'LEZOM ‘ 14025 Smith Rd.
CAS#: 100-414 : Houston, Texas 77396
. . : US Sales: 1-800-901-7247

RTECS: DAG700000 ° ‘ Intemational Sales: 1-281-441-4400
TSCA: TSCA a(b) lnvaﬂbfv' Elhylbenzene Order Online: Sciencel.ab.com
"CHE: Not avallable.

CHEMTREC (24HR Ememeney Telephone), call:

1-800-424-9300
Synonym: Ethyl Benzene. Ethylbenzol; Phenyle(hane

International CHEMTREC, call: 1-703-527-3887
: Chemloal Name: Ethylbenzene . y . ;

For non-emergency assistancas, call: 1-281-441-4400 '
Chemical Formula: C8H10 on raency ’

Name ’ : CAS ¥ _ % by Weight
Ethylbenzene C {10414 100

Toxicological Data on Ingredients: Ethylbenzene: ORAL (LD50): Acute: 3500 mg/kg [Rat).

Potential Acute Healﬁl Effects

Hazardous in case of aye contact (iniﬁnt) of ingestion, of lnhalahon SInghUy hazardous'in case of skln contact
(initant, permeator).

Potential Chronic Health Effects: .
Slightly hazardous In case of siin contact (iritant, sensitizer). :
- CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC.

MUTAGENIC EFFECTS: Mutagenic for mammallan somatic cells. Mutagenlc for baderre endlor yeast.
TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available.
The substance may be toxic to central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.




Eye Contact:

Check for and remove any contact lenses. in case of contact, immediately flush eyes with plenty of water for at
-least 15 minutes. Cold water may be used. WARM water MUST be used. Get medical attention. '

Skin'Contact: Wash with soap and water. Cover the irmitated skin with an emoliient. Get medical attention If Initation develops.
Serious Skin Contact: Not avaiable, - : '
Inhalation; . o . | o

if inhaled, remove to fresh alr. If not breathing, give artificial respiration. If breathing s difficult, give oxygen. Get

medical attention. ‘ . ) , : s

Seérious Inhalation:

| Evacuats the victim to a safe area as soon as possible. Loosen fight clothing such' as a coflar, ie, belt or

waistband. If breathing Is difficult, administer oxygen. If the victim Is not breathing, perform mouth-to-mouth
resuscitation. WARNING: it may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek medical attention.

Ingestion: © : ' _
Do NOT Iriduce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

unconscious person. Loosan tight clothing such as a ccllar, tie, belt or walslband: Get medical attention if
symptoms appear.’ . S

Serious Ingestion: Not available,

Flammability of the Product: Flamimable.
Auto-ignition Temparature: 432°C (809.6°F)

Flash Points: .

CLOSED CUP: 15°C (59°F). (Tagllabue.) OPEN CUP: 26.667°C (80°F) (Cleveland) (CHRIS, 2001)
. CLOSED CUP: 12.8 C (55 F) (Bingham et al, 2001; NIOSH, 2001) - L -
CLOSED CUP: 21 C (70 F) (NFPA) :

Flammable Limits: LOWER: 0.8% - 1.6%UPPER: 6.7% - 7%, .
Produch of Combustion: These products are carbon oxides (CO, 902).

Fire Hazards-lﬁ Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of exploslon of the product In prasence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not avallable.

- Slightly explosivs.in presence of heat. . ’

Fire Fighting Media and Instructions:

Flammable liquid, soluble or dispersed In water.
SMALL FIRE: Use DRY chemical powder:

| LARGE FIRE: Use alkcohol foam, water spray or fog.

Speclal Remarks on Fire Hazards:

Vapor may travel considerable distance to sourcs of ignition and flash back. Vapors may form explosive mixtures
with air, When heated to decomposition it emits-acrid smoke and iritating fumes,

Special Remarks on Explosion Hazards: Vapors may form explosive mixtures in air.




Small 8pili: Absorb with an inert material and put the spilled material in an appropriate wasts disposal,

Large Spiil: o -

Flammable liquid. . ) )

Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,

| sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or
confined areas; dike if needed. Be careful that the product is not present at a concentration level above TLV.

Check TLV on the MSDS and with local authorities,

Precautions: ' .

Keep away from heat. Keep away from sources of ignition. Ground all equipment containing matsrial. Do not
ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In
case of insufficlent ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately
and show the container or the label. Keap away from incompatibles such as oxidizing agents.

Storage: : o

Store in a segregated and approved area. Keep contalner in a cool, woll-ventilated area. Keep container tightly
closed and sealed until ready for usa. Avold all possible sources of ignition (spark or flame). Sensitive to light.
Store In light-resistant containers.

Engineering Controls: _ ) . o o .
Provide exhaust ventilation or other engineering controls to keep the airbome concentrations of vapors below their
respaciive threshold limit value: Ensure that eyewash stations and safety showers are proximal to the

work-station location..

Personal Protection:

Splash goggles. Lab coat. Vapor respirator. Be sure 1o use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spili: . L
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be

used to avold inhalation of the product. Suggested protective clothing might not be sufficient; consult a spaciafist
BEFORE handling this product. . T

Exposure Limits: .

TWA: 100 STEL: 125 (ppm) from OSHA (PEL) [United States]

TWA: 435 STEL: 545 from OSHA (PEL) [United Statas]

TWA: 435 STEL: 545 (mg/m?3) from NIOSH [United States]

|- TWA: 100 STEL: 125 (ppm) from NIOSH [United States] =~
TWA: 100 STEL: 125 (ppm) from ACGIH (TLV) [United States]
TWA: 100 STEL: 125 (ppm) {United Kingdom (UK)]

TWA: 100 STEL: 125 (ppm) [Belgium] -

TWA: 100 STEL: 125 (ppm) [Finland]

TWA: 50 (ppm) [Norway]

Consult local authorities for aooeptable exposure fimits.

Physical state and appearance; Liquid.
Odor: Sweelish. Gasoline-like. Aromatic.
| Taste: Not availablp.
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Molecular Weight: 106.16 g/mole -

‘Color: Colorless.- .

PH (1% soiniwater): Not available.

Boﬂ_Ing Polnt: 136°C (2;16.8‘F)'

Melting Point: -94.9 (-138.8°F)

Critical 'renipenmre: 617.15°C (1142.9°F)
Specific Gravity: 0.867 (Water = 1)

Vapor Prossure: 0.9 kPa (@ 20°C)

Vapor Density: 3.66 (Air=1)

Volatility: 100% (.vlv)-

Odor Threshold: 140ppm
Water/Oil Dist. cooff The product Is more soluble in off; log(o/water) = 3.1
lonicity (in Water): Not avallable.

Dispersion Propetﬂes. Soe solublltty in water diethyl eﬂ\ef

Solubllity:

Easily soluble in diethyl ether.

Very slightly soluble in cold water or practically Insoluble In water.
Scluble In all proportions in Ethyl alcohol.

Soluble In Carbon tetrachloride, Benzene.

Insoluble in Ammonia.

Slightly soluble in Chloroform. )

Solubllity in Water: 169 mgAl @ 25 deg. C.; 0.014 g/100 ml @ 15deg. C.

. Sensitive to light.

Stability: The product is stable. '

Instability Yemperature: Not available.

Conditions of Instability: Heat, ingnition sources (flames, sparké static), incompatible matexials, kght _
Incompaﬂbllﬂy with various substancos Reactive with oxidizing agenis

Corroslvlty Not considered to be cormsive for metals and glass

Speclal Remarks on Reactivity:

Can react vigorously with oxidizing materials.

Spoclal Remarks on Cormclvlty: Not avallable.

Polymerization: Will not occur.

Routes of Entry: Absorbed through skin. Inhalation.




Toxicity to Animals: Acute oral toxiclty (LD50): 3500 mg/kg [Rat]

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC.

MUTAGENIC EFFECTS: Mutagenic for mammalian spmatic colls. Mutagenic for bacteria andlor yeast.
May cause damage to the following organs: central nervous. system (CNS).

Oﬂler Toxic Effects on Humans: -
Hazardous In case of Ingestion, of inkialation,
Slightly hazardou; in case of skin contact (irritant, permeator), _

"Speclal Remarks on Toxiclty to Animals;
Lethal Dose/Conc 50% Kilt:
LD50 [Rabbit] - Route: Skin; Dose: 17800 ulkg
Lowest Published Lethal Dosa/Conc: .
LDL{Rat] - Route: Inhalation (vapor); Dose: 4000 ppmv/4 H

Speclal Remarks on Chronic Effects on Humans:

May cause adverse reproductive effetts and birth defects (temlngeric) based on animal test data.

May cause cancer based on animals data, IARC evidence for carcinogenicity in animals is sufficient. IARC
evidence of carcinogenicity In humans inadequats.

May affect genetic material (mulagenlc)

Speclal Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: .

Skin: Can cause mild skin irritation. it can be absorbed 1hrough intact skin.

- Eyes: Contact with vapor or liquid can cause severe eye inritation depending on concentration. it may also cause
conjunctivitis. At a vapor exposure level of 85 - 200 ppm , itlsmildlyandtranslenﬂylrﬁtaﬁngmmeeyes 1000
ppm causes further iitation and tearing; 2000 ppm results in immediate and severe imitation and tearing; 5,000

. Ppm Is intolerable (ACGIH, 1991; Clayton and Clayton, 1994). Standard draize test for-eye irritation using 500 mg

. resulted in severe imitation (RTECS)

Inhalation: Exposure to high concentrations can cause nasal, mucous membrane and resplmtory tract irritation
and can also result in chest constriction and, trouble breathing, resplratoayfaﬂure. and even death. it can also
affect behavior/Central Nervous System. The effective dose for CNS depression in experimental animals was
10,000 ppm (ACGIH, 1891). Symptoms of CNS deprassion include headache, nausea, weakness, dizziness,
vertigo, iritability, fatigue, Kghtheadedness, sleepiness, tremor, loss of coordination, judgement and ;
conclousness, coma, and death. It can also causé pulmonary edema. Inhalation of 85 ppm can produce fatigue, i
insomnia, headache, and mild irritation of the respiratory tract (Haley & Bemdt, 1987). -
Ingestion: Do not drink, pipet or siphon by mouth. May cause gastrolnestinal/digestivé tract irritation with
Abdominal pain, nausea, voniting. Ethylbenzene Is a pulmonary aspiration hazard. Pulmonary aspiration of even
small amounts of the liquid may cause fatal pneumonitis: it may also affect behavlorlcentral nervous swtem with

Eeoloxidty'

Ecotoxicity In-water (LC50): 14 mg/l 96 hours [Fish (T rout)] (static). 12.1 mg/l 96 hours [Fish (Fathead M‘nnow)]
(flow-through)]. 150 mgA 96 hours [Fish (Blue Gil'Sunfish)] (static). 275 mg/l 96 hours [Fish (Sheepshead
- Minnow)]. 42.3 mg/ 96 hours [Fish (Fathead anow)](soﬂ water). 87.6mg/l 96 hours [Shrimp].

' BODS and COD: ‘Not available
Products-of Blodegradatlon

Posslbly hazardous shod term degradation products are-not likely. However, long term degtadahon pmducts may
arise.

- Toxicity of the Products of Blodegradation: The products of degradation are less toxic than the product itself,
Special Remarks on the Products of Blodegradation: Not available.
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Waste Disposal:

Waste must be disposed of in accordance with federal, state and local environmental
control reguiations. - :

i

T

DOT Classification: CLASS 3: Flammable liquid.
Identification: ; Ethylbenzene UNNA: 1175 PG:; Il
Special Provisions for Transport: Not available.

Federal and Stats Regulations:

-Connecticut hazardous material survey.: Ethylbenzene

Hinois toxic substances disclosure to employee act: Ethylbenzene

Hinois chemical safety act: Ethylbenzene

New York release reporting list: Ethylbenzene .

Rhode Istand RTK hazardous substances: Ettiylbenzene

Pennsylvania RTK: Ethylbenzens .

Minnesota: Ethylbenzene ,

Massachusetts RTK: Ethylbenzene

Massachusetts spill list: Ethylbenzene

New Jersey: Ethylbenzene

New Jersey spill list: Ethybenzens

Louisiana spill-reporting: Ethylbenzene

California Director's List of Hazardous Substances: Ethylbenzene

TSCA 8(b) inventory: Ethylbenzene ,

TSCA 4(a) proposed test rules: Ethylbenzene . -
TSCA 8(d) H and S data reporting: Ethylbenzene: Effective Date: 6/19/87; Sunset Date: 6/19/97
SARA 313 toxic chemical notification and release reporting: Ethylbenzene -

Other Regulations: :

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product Is on the European Inventory of Exjsting Commiercial Chemical Substances.

Other Classifications:

"WHMIS (Canada):. .
CLASS B-2: Flammable liquid with a flash' point lower than 37.8°C (100°F).
CLASS D-2A: Material causing othér toxic effects (VERY TOXIC).
CLASSE D-28B: Material causing other toxic effects (TOXIC).

DSCL (EEC):

R11~ Highly flammable.

R20- Harmful by inhalation.

$16-Keep away from sources of ignition - No
smoking. .

$24/25- Avoid contact with skin and eyes.
$29- Do not empty into drains.

| HMIS (U.SA):
Health Hazard: 2
Flre Hazard: 3

p-6




Reactivity: 0
Personal Protaction: h

National Fire Protection Association (U.S.A.):

Health: 2

‘Flammabliity: 3
' Reactivity: 0

Specific hazard:

Protective Equipment;

Gloves. )

Lab coat.

Vapor respirator. Be sure to use an
approved/certified respirator or . .
equivalent Wear appropriate respirator
when ventilation is inadequate. :.
Splash goggles. ,

References:
-Manufacturer’'s Material Safety Data Sheet.

~Fire Protection Guide to Hazardous Materials, 13th ed., Natlonial Fire
- -Registry of Toxic Effects of Chemical Substances (RTECS)
~Chemical Hazard Response Information System (CHRIS)

-Hazardous Substance Data Bank (HSDB)
-New. Jersey Hazardous Substance Fact S|
~Ariel Global View :
-Reprotext. System ’

Other Special Considerations: Not available,

Created: 10/09/200505:28 PM
Last Updated: 16/08/2005 05:26 PM

The information above Is believed to ba:accurate and reprosents the best information currently avaiiable to us. However, we
-make no warranty of merchantabllity or any other warranty, express or implied, with respect to such information, and we
assume no liabllity resulting from its use. Users should mak
information for thelr particular purposes. In no event shall Scie
- third party or for lost profits or any special, indirect, incidental,
I SclencsLab.com has been advised of the possibllity of such

damages. _

Protection Assoclation (NFPA)

@ their own investigations to determine the suitability of the
ncalab.com be liable for any claims, losses, or damages of any
consequential or exemplary damages, howsoever arising, even .
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Chemicals & Laboratory Equipment

Personal -
Protection ..

Material Safety Data Sheet

Xylenes MSDS
Product Name: Xylenes. : Contact Information:
Cata : SLX1075, : Sclencelab.com, Inc. .
log Codes: SLX1075, SLX1129, SLX1042, SLX1096 e o
CASE: 1330207 . . Houslon, Texas 77396
TECS: ZE2100000 o ' US Sales: 1-800-001-7247 .
R ) ZE.21 Intemational Sales: 1-281-441-4400
TSCA: TSCA 8(b) inventory: Xylenes " Order Onfine: Sclencelab.com
ci: Not avallable. :

CHEMTREC (24HR Emergency Telephona), call
1:800-424-9300

Synonym: . Xylenes- Dimethylbenzene; xylol; methyltoluene ] : . .
internationat CHEMTREC, call: 1-703-527-3887 )

Chomleal Name: Xylenes (0-, m~, p- isomers)

Ry n:. 3 . :
Name - . CAS# ‘ o : % by Weight
Xylenes ) ' : 1330-20-7 : | 100

“Toxicologlcal Data on Ingredisnts: Xylenes: ORAL (LD50): Acute: 4300 mglkg [Rafl. 2119 mg/kg [Mouse] DERMAL
(LDS50Y: Acute: &gt1700 mg/kg [Rabbit].

:Pmnﬂll Acute Hoallh Eﬁocts Hazardous in case of skin contact (|mlant. permeator), of eye contact (i (' mtant). of lngesﬁon,
ofinhalation. .

Potential Chronic Heatth Effects: . )

CARCINOGENIC EFFECTS: 3 (Not classifiable for human.) by IARC.
_ MUTAGENIC EFFECTS: Not available.

TERATOGENIC EFFECTS: Not avallable.

DEVELOPMENTAL TOXICITY: Not avaiable.

zgﬁss;l b 2 may be toxic to blood, kidneys, liver, mucous membranés, bone mamow, central nervous system

Repeated or prolonged exposure to the substanee can produce target organs damage.

p.1

For non-emergency assistance, call: 1-2614414400 . |-
Chemical Formula: CEH4(CH3)2 : ornofremergency see . :




Eye Contact:
least 15.minutes. Get medical attention.

Check for and remove any contact lenses. In case of cohtact, immediately flush eyes with plenty of water forat

Skin Contact:

In case of contact, immediatsly flush skin with plenty of water. Cover the Irritated skin with an emoliient. Remove
1 contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuss. Get

medical aﬂont[on. _
Serious Skin Contact: ' S

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention. '

Inhalation: ) . : )

if inhaled, remove to fresh alr. If not breathing, give artificial respiration: If breathing is difficult, give oxygen. Get
madical attention if symptoms appear. N a

Serlous Inhalation: ‘ o ’ .

Evacuate the victim to a safe area as soon as possible. Loosen tight clathing such as a collar, tie, belt o
waistband. If breathing is difficult, administer axygen. if the victim is not breathing, perform mouth-to-mouth

resuscitation. Seek medical attention.
In'ge.stlon: ' . <
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

unconscious person. Loosen tight clothing such as a collar, tie, belt or watstband. Get medical attention if
symptoms appear. .-

Serious Ingestion: Not avallable.

Auto-ignition Temperature: 464°C (867.2°F)

Flash Polnts: CLOSED CUP: 24°C (75.2°F). (Tagliabue.) OPEN CUP: 37.8°C (100°F).
Flammable Linats: LOWER: 1% UPPER: 7%
Products o‘ficom.bustlon': These products are carbon oxides (CO, C02).

Fire Hazards in Presence of Various Substances:

Highly lammable in presence of open flames and sparks, of heat. '
Non-flammable in presence of shocks. . '

Explosion Hazards In Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available.
Slightly explosive in presence of open flames and sparks, of heat.

Fire Fighting Media and Instructions: )
Flammable liquid, soluble or dispersed in water.
SMALL FIRE: Use DRY chemical powder

LARGE FIRE: Use alcohol foam, water s;;my or fog. Cool containing vessels with water Jet in.order to prevent
| pressure build-up, autoignition or explosiori. ) .

Special Remarks on Fire Hazards: Vapors may travel to source of Ignition and flash back.

Speclal Remarks on Explosion Hazards:
Vapors may form explosive mixtures with air.
Containers may explode when heated.
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' May polymerize explosively when heated, - .
An attsmpt to chiorinaté xylene with 1,3-Dichioro-5,5-dimethyl-2,4-imidazoidindione (dichlorohydrantoin) caused

violent explosion

Small Spiil:
1 Large Spill:

Flammable liquid. ) _ o
Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,

| sand or other non-combustible material. Do not touch spilled material. Prevent entry into sawers, basements or

confined areas; dike if needed. Bs careful that the product is not present at a concentration level above TLV.
Check TLV on the MSDS and with local authorities, - o '

i 2

Absorb with

an inert material and put the spilled material in an appropriate waste dispogal.

Precautions: . R . : ;

Keep away from heat: Keep away from sources of ignition.. Ground all equipment contalning material. Do not
ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient
ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes: Keep away from incompatibles such as oxidizing agents,

acids.

- Storage: e - : ' )
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly
dos_ed and sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Englneering cbntmls:

Provide exhaust ventitation or other engineering controls to keep.the aithome concentrations of vapors below their
respective threshold imit value, Ensure that eyewash stations and safety showers are proximal to the

work-station location.
Personal Profection:- . . ':
Splash goggles. Lab coat. Vapor respirator, Be sure to use an approved/certified respiratdr or equivalent.

Personal Protection In Case of s Large Spill: : ' C
Splash goggles. Full suit. Vapor tespirator. Boots. Gloves. A self contairied breathing apparatus should be
used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist

" | BEFORE handling this product.

Exposure Limits;

TWA: 100 (ppm) [Canada]

TWA: 435 (mg/m3) [Canada)

TWA: 434 STEL: 651 (mg/m3) from ACGIH (TLV) [United States}]
TWA: 100 STEL: 150 (ppm) from ACGIH (TLV) [United States]
Consult local authorities for acceptable exposura limits.

Physical state and appearance: Liquid.

Odor: Sweetish.
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Taste: Not avaﬁable.

| pH (1% soln/water): Not available.
 Bolling Polnt: 138.5°C (281.3°F)

Specific Gravity: 0.864 (Water =.1)

Molecular Weight: 108.17 g/mole
Color: Colorless. Clear

Metting Polnt: 47.4°C (:53.3°F)
Critical Temperature: Not available.

Vapor Pressure: 0.9 kPa (@ 20°C)

Vapor Density: 37 (Alr=1)

Volatility: Not available.

Odgr'l'hmhold: 1 ppm . _ o
Water/Oil Dist. Coeff.: The pmduct Is more soluble in oll; lOg(oWwatgr) =31 .
lonicity (in Water): Not avallable.

Dispersion Properties: Not available.

Solubliity:
Insoluble in cold water, hot water.
Miscible with absolute alcohol, elher. and many other organic iqufds.

 Conditions of Instabllity: Heat, ignition sourcas, lncompatibles:

Stabllity: The product is stable.
Instability Temperature: Not available.

Incompatibllity with varfous substances: Reactive with oxidizing agents, acids.

Corrosivity: Non-comosive In presence of glass.

Special Remarks on Reactivity: Store away from acetic add nitrlc acld, chlorlne bromine, and fluorine.
Special Remarks on Corrosivity: Not avallable

Polymerization: Wilt not occur.

Routu of Eniry Absorbed throagh skin. Dermal contact. Eye contact, lnhalation

Toxicity to Animals:

WARNING: THE LCS50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE
Acute oral toxicity (LD50): 2119 9 mg/kg [Mouse).
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Acute dermal toxicity (LDS0): >1700 mg/kg [Rabbit).
Acute toxicity of the vapor (LC50): 5000 4 hours [Rat).

Chronic Effects on Humans: -
CARCINOGENIC EFFECTS: 3 (Not classifiable for human.) by IARC.

May cause damage fo the following organs: blood, kidneys, liver, mucous membranes, bone marrow, central
nervous systam (CNS).

Other Toxic Effects on Humans: Hazardous in case of skin contact _(irﬂlani. "pe,rmeator). of ingestion, of inhalation.

Speclal Remarks on Toxicity to Animals:
Lowest Lethal Dose: '

LDL [Human] - Route: Oral; Dose: 50 mg/kg
LCL [Man] - Route: Oral; Dose: 10000 ppm/6H

Special Remark's. on Chronic Effects 6n Humans:

Detected in matemal milk in human. Passes through the placental barrier in ahimal. Embryotoxic and/or
Joetotoxic in animal, .

May cause adverse reproductive effects (male and femasl fe‘rﬂlny' (spontaneous abortion and fetotoxicity)) and
birth defects based animal data. : ’ .

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: ' - o

Skin; Causes skin iitation. Can be absorbed through skin. ]
Eyes: Causes eye imitatioh, : :
Inhalation: Vapor causes respiratory tract and mucous membrane initation. May affect central nervous system
and behavior (General anesthetic/CNS depressant with effects including headache, weakness; memory loss,
initability, dizziness, giddiness, loss of coordination and judgement, respiratory depression/arrest or difficulty
breathing, loss of appetits, nausea, vomiting, shivering, and possitile coma and death). May also affects blood,
sense organs, liver, and peripheral nerves. :

Ingestion: May cause gastrointestinal irmitation including abdominal pain, vomiting, and nausea. May also affect
liver and urinary system/kidneys. May cause effects similar to those of acute inhalation.
Chronic Potential Health Effects: ) -
Chronic inhalation may affect the urinary system (kidneys) blood (anemia), bone marrow (hyperplasia of bone
marrow) brain/behavior/Central Nervous system. Chronic inhalation may alsocause mucosal bleeding.

Chronic ingestion may affect the liver and metabolism (loss of appetite) and may affect urinary system (kidney
damage) o ) : T

Ecotaxicity: Not available.
BODS and COD: Not available,
Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may

Toxicity of the Products of Biodegradation; The products of degradation are less toxic than the product itself.
Speclal Remarks on the Products of Blodegmdaﬂon: Not available.

Wasts Disposal: ' : '

Waste must be disposed of in accordance with federal, state and local environmental
control regulations.
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DOT Classification: CLASS 3: Flammable liquid.

Identification: : Xylenes UNNA: 1307 PG: Ill
épedal Provisions for Tranibort: Not ,avai.lable.

Federal and State Regulations:

Connecticut hazardous material survey.: Xylenes

lllinois chemical safety act: Xylenes

New York acutely hazardous substances: Xylanes

Rhode lsland RTK hazardous substances: Xylenes

Pennsylvania RTK: Xylenes :

Minnesota: Xylenes

Michigan critical material: Xylenes

Massachusetts RTK: Xylenes

Massachusetts spill list: Xylenes )

New Jorsey: Xylenes- -

New Jersey spill list: Xylenes . - .
Loulsiana spill reporting: Xylenes :

Califomnla Director’s List of Hazardous Substances: Xylones

TSCA 8(b) inventory: Xylenes o

SARA 302/304/311/312 hazardous chemicals: Xylanes L
SARA 313 toxic chemical notification and release reporting: Xylenes

. CERCLA: Hazardous substances.: Xylenes: 100 Ibs. (45.36 kg) . -
| Other Regulations; . '

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other ClassHications:
WHMIS (Canada);

CLASS B-2: Flammable fiquid with a flash point lower than 37.8°C (100°F).
CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC):

R10- Flammable. )
R21- Harmful in contact with skin.
R36/38- \ritating to eyes and skin,
52- Keep out of the reach of children.

S36/37- Wear sultable protective clothing and
gloves.

S46- If swallowed, seek medical advice
immediately and show this container or label,
HMIS (US.A): - - '
: H‘ea,lth-Hazard: 2

Fire Hazard: 3

Reactivity: 0
. Personal Protection: h

National Fire Protection Association (U.S.A.):
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Health: 2
Flammabllity: 3
Resctviy: 3
émciﬁc hazard:

Protective Equipment:. N .
Gloves. T o " . -
Lab coat. .

" Vapor respirator. Be sureto use an

approved/certified respiratoror ~ -

equivalent. Wear appropriate respirator

when ventilation is inadequate.

Splash goggles.

References: Not évailgble.

Other Speclal COMIdonﬁon;: Not Mlbble.
Created: 10/11/2005 12:54 PM

Last Updated: 10/11/2005 12:54 PM

The information above is believed o be accurate and represents the best information currently available to us. However, we
--make no warranty of merchantability or any other warranty, express or implied, with respect.to such Information, and we
assume no liability resulting. from its use. Users should make their own investigations to_determine the suitability of the
information for their particular purposes. In ho event shall ScienceLab.com be lfable for any clalms, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
¥f Sciencel.ab.com has been advised of the possibility of such damages. .
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AMERADAHESS CORPORATION e

S ST MATERIAL SAFETY DATA SHEET -
Methyl tert-Butyl Ether (MTBE) ~ MSDS No. 9822
1. CHEMICAL PRODUCT and COMPANY INFORMATION rev. Apr-98
" Amerada Hess Corporation ) :
1 Hess Plaza
Woodbridge, NJ 07095-0961
EMERGENCY TELEPHONE NUMBER (24 hrs): CHEMTREC (800) 424-9300

COMPANY CONTACT (business hours): Corporate Safety (732) 750-6000

- SYNONYMS: 2-methoxy-2-methyl probane; Methyl t-butyl ether; MTBE; t-butyl methyl ether

See Section 16 for abbreviations and acronyms.

|{respiratory system effects,

EXTREMELY FLAMMABLE - EYE AND MUCOUS MEMBRANE IRRITANT - EFFECTS CENTRAL .
NERVOUS SYSTEM - HARMFUL OR FATAL IF SWA!..LOWED - ASPIRATION HAZARD
High fire hazard. Keep away from heat, spark, open flame; and other ignition sources.

Contact may cause eye, skin and mucous membrane initation. Avoid prolonged brealhiqg of vaporsor .
mists. Inhalation may cause mﬂoq. anesthetic effects (dizziness, nausea, headache, intoxication), and

Ifingestad, do NOT induce vomiting, as this 'may cause chemical pneumonia.(fluid in the lungs).-

- EYES

" Contact with the eﬁe may cause slight to mild irritation.

- Practicallynon-toxic if absorbed following acute (single) exposure. May catise skin Iritation with

prolonged or repeated contact Liquid may be absorbed through the skin in toxic amounits if large areas of
skin are exposed repeatadly. : o :

" INGESTION . ,
- The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into

the lungs, particularly from vomiting. Aspiration may result in chemical pheumonia (fluid In the lungs),

severe lung damage, respiratory failure and even death.
Ingestion may cause gastrointestinal disturbances, including irritation, nausea, vomiting, and diarrhea,

‘and central nervous system (brain) effects similar to alcohol intoxication. In severe cases, tremors,

convulsions, loss of consciousness, coma, respiratory arrest and death may occur. ' .
Excessive exposure may cause iritation to the nose, throat, lungs and respiratory tract. Central ne

system (brain) effects may include headache, dizziness, loss of balance and coordination,
unconsclousness, coma, respiratory failure, and.death.

Revision Date: 04/07/98 . Page1of7

L2 _COMPOSITION and INFORMATION ON INGREDIENTS ~_(rev. Sep-94) |
. s i : CONCENTRATION -

. INGREDIENT NAME . " EXPOSURE LIMITS PERCENT i‘glv!“mmcu'r

Methyl-tertiary butyl . OSHAPEL-TWA/STEL: None established >
. CAS Mfayert 1o;Pof4(MTBE) ACGIH TLV-TWA: 40ppm, A3 . )
- MTBE (CsH;20) is used as an octane booster and oxygenate for unleaded gasolfine.
. |3 HAZARDS IDENTIFICATION _ (rev. Apr-96; Tox-86) i _ ]
EMERGENCY OVERVIEW
DANGER!




i AMER ADA HESS CORPORATION
L. ' MATERIAL SAFETY DATA SHEET
Methyli tert-Butyl Ether (MTBE) ) S MSDS No. 9922

WARNING: the bumning of any hydrocarbon as a fue! in an area without adequate ventilation may resultin -
* hazardous levels of combustion products, including carbon monoxide, and inadequate oxygen levals,

which may cause unconsciousness, suffocation, and death. . : ]

CHRONIC EFFECTS and CARCINOGENICITY ‘ )

This product has produced cancer, developmental and systemic toxicity in laboratory animals following

repeated exposure. The significance of these results to human exposures has not been determined — see

Section 11, Toxicological Information. - ‘ : '

MEDICAL CONDITIONS AGGRAVATED SURE S

Irritation from skin exposure may aggravate existing open wounds, skin disorders, and dermatitis (rgsh)
conditions. Chronic respiratory disease, or pre-existing central nervous system disorders may be
aggravated by exposure, :

la FIRST AID MEASURES (rev. Apr-98; Tox-88) ‘ . ]

" In case of contact with eyes, immediately flush with clean, low-pressure water for at least 15 min. Hold
- eyelids open fo ensure adequate flushing. Seek medical attention. - - . :
Remove contaminated clothing. Wash contaminated areas thoroughly with soap and water or waterless
hand cleanser. Obtain medical attention ¥ irritation or redness develops. . ‘ ]

INGESTION :

"DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical auention;lfsp_omane_ous
vomiting occurs, lean victim forward to reduce the risk of aspiration. Small amounts of material which
enter the mouth should be rinsed out until the tasta_ls dissipated.

INHALATION . - o
- Remove person to fresh air. If person is not breathing, ensure an open airway and provide artificial -
. respiration. if necessary, provide additional axygen once breathing is restored if trained to do so. Seek
medical attention immediatsly, - : : : o .
[s. FIRE FIGHTING MEASURES _(rev: Nov-96) . a
" ELAMMABLE PROPERTIES: '

FLASH POINT: . - «14°F (-257C)
‘AUTOIGNITION TEMPERATURE: - AP 815 °F (435°C)
- OSHANFPA FLAMMABILITY CLASS: 1B (flammable liquid)
LOWER EXPLOSIVE LIMIT (%): 16 ’
UPPER EXPLOSIVE LIMIT (%): 84 T

FIRE AND EXPLOSION HAZARDS . - e
Vapors may be ignlted rapidly when exposed to heat, spark, open fiame or other source of ignition.

- Flowing product may be ignited by self-generated static electricity. When mixed with alr and exposed to
an ignition source, flammable vapors can bumi in the open or explode in confined spaces. Being heavier

* than air, vapors may travel long distances to an ignition source and flash back. Runcff to sewer may
cause fire or explosion hazard, . : .

This product burns with a blue flame which Is often less visible than gasoline or cther petroletim
hydrocarbons flames. :

EXTINGUISHING MEDIA

SMALL FIRES: Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting
foam, or Halon. . )

- LARGE FIRES: Water spray, fog or fire fighting.foam suitable for polar solvents. Water may be ineffective
- for ighting the fire, but may be used to cool fire-exposed containers. ’
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| Methyl tert-Butyt Ether (MTBE) .

~ AMERADAHESS CORPORATION

MATERIAL SAFETY DATA SHEET _

MSDS No. 9922

- Firefighting foam suitable for polar solvents is-recommended - refer to NFPA 11 *Low Expansion I't'OGm S

FIRE FIGHTING INSTRUCTIONS -

Small fires in the incipient (beginning) stage maly typically be extinguished using handheld portable fire
extinguishers and other fire ﬁghﬂng equipment. o . .
Firefighting activities that may result In potential exposure to high heat, smoke or toxic by-products of
combustion should require NIOSHMSHA- approved pressure-demand self-contained breathing apparatus

- with full facepiece and full protective clothing.

Ieolate area around container involved i fire. Cool tanks, shells, and contalners exposed to fire dnd
excessive heat with water. For massive fires the use of unmanned hose holders or monltor nozzies may

- be advantageous to further minimize personnel exposure. Major fires may require withdrawal, allowing

the tank to bum. Large storage tank fires typically require specially trained personnel and equipment to
extinguish the fice, often including the need for properly applied fire fighting foam. * -

- Sea Section 16 for-the NFPA 704 Hazard Rating.

Ls. ACCIDENTAL RELEASE MEASURES (rev. Apr-98)

ACTIVATE FACILITY SPILL CONTINGENCY or EMERGENCY PLAN.

Evacuate nonessential personnel and remove or secure all Ignition sources: Consider wind direction; stay
upwind and uphill, if possible. Evaluate the direction of product travel, diking, sewers, etc. to confirm spill
areas. Spilis may infilirate subsurface soll and groundwater; professional assistance may be necéssary to
determine the extent of subsurface impact. . ’

Carefully contain and stop the source of the spill, if safe to do $o. Protect bodies of water by diking,

~absorbents, or absorbent boom, if possible. Do not fush.down sewer or drainage systems, unless system

is deslgned and permitted to handle such material. The use of fire fighting foam may be useful in certain
- situations to reduce vapors. The proper use of water spray may effectively disperse product vapors or the
liquid itself, preventing contact with ignition sources or areas/equipment that require protection. -

Take up with sand or other oil absorbmg materials. Carefully shovel, scoop or sweep up into a waste

container for reclamation-or disposal - caution, flammable vapors may ccumulate in closed contalners.

Response and clean-up crews must be property trained and must utilize proper protective equipmaent (see
Section 8). . : .

[7- WANDLING and STORAGE (rev. Apr-98)

HANDLING PRECAUTIONS . ; o : ]
Handle as a flammable liquid. Keep away from heat, sparks, and open flamel Electrical equipment should
be approved for classified area. Bond and ground containers during product transfer'to reduce the
possibility of static-initiated fire or explosion. : e :

Spscialslmubadpmeeduresfor'switd\badlng'mustbefollowedtoavoldlm.staﬂplgnlﬂonhazardmat

" can existwhen higher flash polint material (such as fuel oll) Is loaded into tanks previously contalning low

flash point bmduds.(sudl as this product) - see API Publication 2003, *Protection Against Ignitions Arising

* Out Of Static, Lightning and Stray Currents. ‘ ’

STORAGE PRECAUTIONS

Keep away from flame, sparks, excessive temperatures and open flame. Use approved vented ..
containers. Keep containers closed and clearly labeled. Empty product containers or vessels may contain

- explosive vapors. Do not pressurize, cut, heat, weld or expose such containers to sources of.lgnlﬂon. :
- Store in a well-ventilated area. This storage area should comply with NFPA 30 "Flammable and .

Combustible Liquid Code®". Avoid storage near incompatible materials. The cleaning of tanks previousty
containing this product should follow APl Recommended Practice (RP) 2013 *Cleaning Mobile Tanks In
- Flammable and Combustible Liquid Service" and AP| RP 2015 “Cleaning Petroleum Storage Tanks".
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" AMERADA HESS CORPORATION - -
ST _ : MATERIAL SAFETY DATA SHEET .
Methyl tert-Butyl Ether (MTBE) _ MSDS No. 9922

Emergency eye wash capability should be avaitable in the near proximity to operations presenting a -
potential splash. exposure. Use good personal hygiene practices. Avold repeated and/or proionged skin
exposure, Wash hands before eating, drinking, smoking, or using toilet facilities. Do not use asa
cleaning solvent on the skin. Do not use solvents or harsh abrasive skin cleaners for washing this product
from exposed skin areas. Waterless hand cleaners are effective. Promptly remove contaminated clothing
and launder before reuse. Use care when laundering to prevent the formation of lammable vapors which
could ignite via washer or dryer. Consider the need o discard contaminated leather shoes and gloves.

. [8___EXPOSURE CONTROLS and PERSONAL PROTEGTION (rov. Nov-86) 1

Rl .
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and
flammability Bmits, particuldrly in confined spaces. .
EYE/FACE PROTECTION ' ' L

- Safety glasses or goggles aré recommended where there s a possibllity of splashing or spraying.

SKIN-PROT ECIQH ’ . . . .
‘Gloves.constructed of nitiile or neoprene are recommended. Chemical protective clothing such as of E.I.
DuPont Tychem ®, Barticada ®, or equivalent recommended based on degree of exposure.. Note: The

“ fesistance of specific material may vary from product to product as well as with degree of exposure.
Consult manufacturer specifications for further information.

A NIOSHMSHA-approved alr-purifying respirator with organic vapor cartridges or canister may be
pemissible under. certain circumstances where airbome concentrations are or may be expecied {o exceed

- exposure limits or for odor or irritation. Protection provided by air-purifying respirators is fimited. Use a
positive pressure, air-supplied respirator If there is a potential for uncontrolled release, exposure levels are
not known, in oxygen-deficient atmospheres, or any other circumstance where an alr-purifying respirator
may not provide adequate protection.

Refer o OSHA 29 CFR 1910.134, ANSI Z88.2-1992, NIOSH Respirator Decision Logic, and the
manufacturer for additional guidance on respiratory protection selection.

) LS. I.’HYSICAL-'Ind CHEMICAL PROPERTIES (rev. Sep-94) |

APPEARANCE
A dear; water-like liquid
ODOR .
A sweet, ether-like odor. '
ODOR THRESHOLD : -
. Odor detectable at 0.05 ppm and recognizable at 0.3 ppm. Highly odorous. -
. BASIC AL PROP o
BOILING POINT: . 131 °F (55 °C)
VAPOR PRESSURE: 7.8 PSI 8 100 °F (38°C)
VAPOR DENSITY (air=1); - KR | .
SPECIFIC GRAVITY (H,0 = 1) 7074
EVAPORATION RATE: " ND - probably high
PERCENT VOLATILES; 100 %
SOLUBILITY (H;0): . APS5% @68°F (20°C) : :
[10. __STABILITY and REACTIVITY (rev. Sep-64) - ' . _]

STABILITY: Stable. Hazardous polymerization will not occur.
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AMERADAHESS COR PORATION

-+ - - MATERIAL SAFETY DATA SHEET )
Methyi tert-Butyl Ether (MTBE) . MSDS No. 9922

CONDITIONSTOAVOID - - N
Avoid high temperatures, open fiames, sparks, welding, smoking and other ignition sources.
INCOMPATIBLE MATERIALS ’ ’
Keep away from strong oxidizers. )

OMPOSITION P! CTS : :

Carbon monoxids, carbon dioxide, non-combusted hydrocarbons (smoke), initating aldehydes and
ketones, anq other toxic vapors. : :

N ETE TOXICOLOGICAL PROPERTIE (rev. Apr-98) . : -]
" ACUTE EFFECT. T .

-Acute Dermal: | LD50 (rabbit): >10 g/kg Eye Initation (rabbits): - miid to moderate

- Acute Inhalation: LCS0 (rat): 35,000 ppm Dermal imritation (rabbit):slight. )

AnutoOrjl: . LDSO (rat): 4.0 mikg Dermal Sensitization: negative

CHRONIC EFFECTS AND CARCINOGENICITY .
‘Carcinogenic: IARC:NO  NTP: NO  OSHA: NO ACGIH: A3 (animal carcinogen)
-MTBE has demonstrated some evidence of developmental toxiclty in ahimal models,

MUTAGENICITY (genetic offects) o .

MTBE was positive in a sirigle mutagenicity study following activation.

[12.  ECOLOGICAL INFORMATION . (rev. Apr-98) i
. Keep out of sewers, drainage and waterways. Report spills and releases, as applicable, under Federal
and State regulations. if released, MTBE will be expecied-to exhibit fairly high mobility in sofl, and
~ therafore may leach Into groundwater. Refer to API-Publication 4497, “Cost-Effective, Atemative
Treatment Technologies For Reducing the Concentrations of Ethers and Alcohols in Groundwater.”

- [33._DISPOSAL CONSIDE RATIONS (rev Apr 88— '

Cénwlg federal, state and local wasts regulations to determine appropriate disposal options.
"{14.__TRANSPORTATION INFORMATION _(rev. Sep-84) |

PROPER SHIPPING NAME: Methyl tert-butyl etfer

HAZARD CLASS AND PACKING GROUP:  3,PGII . _

DOT IDENTIFICATION NUMBER: - UN2398 . - .

DOT SHIPPING LABEL: - FLAMMABLELIQUID :
.[15.___REGULATORY INFORMATION (rev. Nov-96) - 1

U.S. FEDERAL, STATE, and LOCAL REGULATORY INFORMATION

-This product and its constituents listed herein are on the EPA TSCA Inventory. Any splll or uncontrolled
release of this product, including any substantial threat of release, may be subject to federal, o state
and/or local reporting requirements. This product and/or its constituents may also be subject to oihgr
ragulations at the federal, state and/or locallevel. Consult those regulations applicable to your facility /

. operation. Consult those regulations applicable to your fadility/operation.
N WATE !

Any spli or release of this product to "navigable waters" (essentially any surface water, Including certain-
wetlands) or.adjolning shorelines sufficient to cause a visible sheen or deposit of a sludge or emulsion
must be reportad immediately to the National Response Center (1-800-424-8802) or, if not practical, the

U.S. Coast Guard with follow-up to the National Response Center, as required by U.S. Federal Law. Also '
-contact appropriate state and local regulatory agencies as required.

CERCLA SECT a EC RELEASE YO THE ENVIRONME
MTBE is a CERCLA hazardous substance and as such is subject to CERCLA and SARA federal
reporting requirements. Reportable Quantity (pounds): 1000
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' AMERADA HESS CORPORATION

e MATERIAL SAFETY DATA SHEET ,
.| Methy! tert-Butyl Ether (MTBE) - . MSDS No. 9922

313 - SUPPLI ICATION - .
This product contains the following toxic chemicals subject to the reporting requirements of section 313 of

- the Emergency Planning and Gommunity Right-To-Know Act (EPCRA) of 1986 and of 40 CFR 372

- - INGREDIENT NAME CONCENTRATION PERQENT BYWE'GHT
 MethyHariiary butyl ether (MTBE) CAS NUMBER: 1634044 >87 :
CANADIAN REG RY INFORM H ' ’

Class B, Division 2 (Flammable Liquid)
Class D, Division 2, Subdivision B (Toxic by other means) -

[16.  OTHER INFORMATION (rev. Nov-86) ' 1
- NERA® HAZARD RATING - HEALTH: 1 Slght
FIRE: . "3 High .
. " REACTMITY: 0  Negligible
HMIS® HAZARD RATING  HEALTH: - 1% Slight -
' : FIRE: "3  Serious
- . ‘REACTMITY: 0  Negligble
) " * Chronlc
SUPERSEDES MSDS DATED; . 11721598 :
ABBREVIATIONS: oL
'AP = Approximately < = Less than > = Greater than
N/A = Not Applicable  N/D = Not Determined ppm = parts per million
ACRONYMS:
ACGIH American Conference of Governmental  NTP National Toxicology Program
"Industrial Hyglenists . OPA Oll Poliution Act of 1990 ,
AlHA American Industrial Hygiene Association OSHA  U.S. Occupational Safety-& Health
ANSI  American National Standards Institute - Administration . e
(212)642-4900 ' " PEL Permissible Exposure Limit (OSHA) ~
AP American Petroleum Institute . RCRA  Resource Conservation and Recovery-Act
: 202)682-8000 . REL Recommended Exposure Limit (NIOSH)
CERCLA Comprehensive Emergency Response,  SARA Superfund Amendments and
Compensation, and Liability Act - Reauthorization Act of 1986 Title Il
poT U.S. Department of Transportation SCBA  Self-Contained Breathing Apparatus
" [General Info: *(800)467-4922] SPCC  Spill Prevention, Control, and
EPA U.S. Environmental Protection Agency Countermeasures .
HMIS - Hazardous Materials Information System STEL  Short-Term Exposure Limit (generally 15
IARC  ° International Agency For Research On _ -minutes) . :
Cancer TLV Threshold Limit Vakie (ACGIH)

MSHA  Mine Safety and Health Administration: TSCA  Toxic Substances Control Act
NFFA . Natlonal Fire Protection Association TWA Time Weighted Average (8 ht.)
617)770-3000 = ' WEEL  Workplace Environmental Exposure Level

NIOSH National Institute of Occupational Safety (AIHA)
) and Health WHMIS Canadian Workplace Hazardous
NOIC  Notice of Intended Change (proposed Materials Information System
change to ACGIH TLV) . .
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- AMERADAHESS CORPORATION
’ MATERIAL SAFETY DATA SHEET

Methyl tert-Butyl Ether (MTBE) _ _ - . MSDS No. 9922

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES

mmmmmmmmwmwmwmw.mmm“mwbm
best of our knowledge and belied, but ks not guaramieed to be 80. Since conditions of use are beyond our control, we inake no
warranties, expressad or Implied, except those that may be contalned in our written contract of sale or acknowledgment.

" Vendor assumes no responsibility for injury 10 vendes or-third persons praximatsly caused by the matertal if reasonable safety

procedurss are not adhered to as stipulsied in the data sheet. mmw.mmmmﬂwmmbm
or third persons proximatsly caused by abnomal use of the material, even I reasonabla safety procedures are Tollowed,
Futhumm.mmumhmkhhtmofﬂwmalpm.
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