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STEWART ENVIRONMENTAL CONSULTANTS, LLC 

 
Brad Eaton, PE 
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David R. Stewart, PhD, PE 
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1.0  INTRODUCTION 
 
WestWater Farms, LLC is proposing to build and operate the WestWater Farms Production Water Recycling Facility 
(WFPWRF), to be  located within Grand County, Utah. The development of this  land, owned by WestWater Farms, 
LLC, will increase the imperviousness of the parcel; therefore, this drainage report shall be utilized for the design of 
drainage features implemented in handling the developed stormwater runoff generated by this facility. This report 
provides proper drainage  calculations  and  figures  as  accepted by  the Urban Drainage  and  Flood Control District 
Criteria Manual (UDCM), revised April 2008.  
 
1.1  Location 
 
The proposed WFPWRF will be  located  in the northeast 1/4 of Section 10, Township 19 South, Range 25 East. The 
property is accessed from Interstate 70 and the adjacent Highways 6 & 50 as shown on Figure 1, Vicinity Map. The 
surrounding land is owned by the Bureau of Land Management (BLM). 
 
1.2  Proposed Development 
 
The land where the proposed development is to take place is currently zoned as agricultural. Once the WFPWRF is 
permitted, built, and operational, the  land will be considered  light  industrial use. The  improvements to the site at 
full buildout will increase imperviousness to approximately 28 percent of the current parcel.  
 
 
2.0  HISTORIC DRAINAGE 
 
2.1  Description of Property 
 
The WestWater Farms Survey Plat (Figure 2) contains four parcels of land totaling 90.52 acres as follows.  
 

 Parcel 1 – 23.68 acres 
 Parcel 2 – 7.27 acres 
 Parcel 3 – 49.47 acres 
 Parcel 4 – 10.1 acres 
 

The parcel considered  in  this drainage  report  is Parcel 1. There are scarce native Utah grasses, shrubs, and scrub 
trees present that are common to undeveloped Grand County lots. There are no trees of any value, and there are no 
major drainage ways on this site. A retention pond will be located on the East boundary of the parcel, as shown in 
Figure 3, Drainage Plan.  
 
The soil present at the site belong to hydrologic soil Group D. Soils in Group D have a very slow infiltration rate and a 
slow rate of water transmission. They consist chiefly of clays that have a high shrink‐swell potential, soils that have a 
permanent  high water  table,  solids  that  have  a  clay‐pan  or  clay  layer  at  or near  the  surface,  and  soils  that  are 
shallow over nearly impervious material.  
 
Historically, the north portion of the site drains overland to the northeast, where it is picked up by a roadside ditch 
on the west side of old Route 6 and drained to the north. The south portion of the site, the portion from the north 
side of the access drive south, sheet flows to the southeast where it is picked up by the roadside ditch on the west 
side of old Route 6 and drained to the south. The remaining majority of the site sheet flows to the east, where  it 
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concentrates  in the roadside ditch on the west side of old Route 6 and drained to the north to combine with the 
flows from the north portion of the site. 
 
2.2  Overall Basin Description 
 
Parcel 1 is located on a land formation named Harley Dome. This land formation forces most of the water off site to 
the northeast corner. Drainage from the south and west sides of the parcel will cause some overland flow onto the 
property, although most flows will be directed away from the property due to the  land formation. The area  is not 
located within  a 100‐year  flood plain  as designated by  the  Federal Emergency Management Agency  (FEMA). No 
drainage reports prior to this one have been completed for  land on or near the current site. Refer to Figures 1, 2, 
and 3 for complete information of the onsite drainage.  
 
 
3.0  DESIGN CRITERIA 
 
3.1  List References 
 
Natural Resource Conservation Service  (NRCS) data  is not available  for Grand County;  therefore,  the project was 
analyzed using the UDCM. This design manual was used due to a  lack of design standards  information for the site. 
Please note that Grand County, Utah does not use a current standard model; therefore, UDCM is appropriate for all 
drainage calculations. The UDCM is highly accredited as an acceptable model for drainage modeling/design and was 
discussed with Grand County Engineer, Mark Wright, PE, for this plan.  
  
3.2  Hydrologic Criteria 
 
UDCM utilizes the Rational Method to determine stormwater runoff flows and velocities. The calculations associated 
with this method determined the volume needed for the retention pond to be located on the east part of the parcel. 
The Rational Method was used to determine flows for the 100‐year storm and 10‐year storm event as designated by 
Grand County, Utah. See Appendix A for the 10‐ and 100‐year return period calculations, tables, and graphs. 

 
3.3  Hydraulic Criteria 
 
Drainage within the site will include open channels, culvert, and a retention pond. The open channels located within 
the site will direct flows from storm events around proposed structures, diverting flow into the proposed retention 
pond. The retention pond will be designed using UDCM best management practices  (BMPs). There  is and existing 
culvert on the southern drive that is to be used to convey water under the access road within sub‐basin A and south 
along the road side ditch along the west side of old Route 6.  
 
 
4.0  DRAINAGE PLAN 
 
4.1  General Concept 
 
Parcel 1 will be developed to mimic historical drainage patterns with a retention pond to capture, at a minimum, the 
extra flow created by the imperviousness. This will address the possible impact to offsite basins from the additional 
developed  runoff. As  stated above,  some  flow  from  the BLM  land  southwest of  the  site will  convey partial  flow 
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through  the  site  as  historically  accepted.  Drainage  from  offsite  basins  will  not  be  hindered  by  any  new 
infrastructure.  
 
The north portion of the site drains overland to the northeast where it is picked up by a roadside ditch on the west 
side of old Route 6 and drained to the north (Basin F). The south portion of the site, the portion from the north side 
of the access drive south, sheet flows to the southeast where it is picked up the roadside ditch on the west side of 
old Route 6 and drained to the south (Basin A). The remaining majority of the site will be routed via swales to the 
proposed retaining pond (Basins B, C, and D). 
 
4.2  Specific Details 
 
The current soil type is classified as soil type D, which indicates that the soil will neither hold much water nor allow 
water to penetrate. This currently yields a respectively a high runoff volume during large or long storm events. The 
design provides for the proposed retention pond to retain storm water runoff. The retention pond will use native 
soils to  line the pond as this will allow for  little to no  infiltration and hold water to be evaporated. This retention 
pond  is designed with respect to the UDCM BMP methods for retention basins with no drain. This design yields a 
required volume of 0.38 acre‐ft. The pond shall be created to hold this amount plus 2 feet of freeboard. A periodic 
check of the retention basin is required to maintain proper storage and drainage of storm events.  
 
 
5.0  CONCLUSIONS 
 
5.1  Compliance with Standards 
 
WestWater Farms, LLC will conform to standards put forth by Grand County, the State of Utah, and other governing 
entities overseeing the WFPWRF. For standards not put forth by the State of Utah, but used within the BMPs, the 
UDCM shall be considered and implemented, if applicable.  
 
5.2  Summary of Concept 
 
The existing site will be preserved and protected as much as possible to mitigate any possible  issues from a  large 
storm event. The site will be graded to ensure proper drainage as historical flow has occurred, as well as to retain 
extra runoff due to the increased, developed imperviousness to the site. This will mitigate the effect to all adjacent 
properties.  
 
 
6.0  REFERENCES 
 
Urban Drainage and Flood Control District. Urban Storm Drainage Criteria Manual.  June 2001, Revised April 2008. 
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Appendix A 
10‐ and 100‐Year Return Period Calculations, Tables, and Graphs  







10 Year
t Duration (min) 0 5 10 15 30 60 120 180 360 720 1440 2880
i Intensity (in/hr) 2.69 2.05 1.69 1.14 0.7 0.41 0.29 0.17 0.1 0.06 0.03 0.02

1/i Inverse 1/i 0.371747 0.487805 0.591716 0.877193 1.428571 2.439024 3.448276 5.882353 10 16.66667 33.33333 50

A model of the form

Can be expressed in linear form as 

Therefore the regression above yields 

Which Means that A = 55.55556
B = 96.22722

Thus the rainfall formula is 

with a correlation coefficient of: 0.9778

Therefore C1 = 79.36508
C2 = 96.22722
C3 = 1

10 Year IDF Curve Regression

y = 0.018x + 1.7309

R
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100 Year
t Duration (min) 0 5 10 15 30 60 120 180 360 720 1440 2880
i Intensity (in/hr) 5.29 4.03 3.33 2.24 1.39 0.8 0.54 0.28 0.15 0.08 0.04 0.02

1/i Inverse 1/i 0.189036 0.248139 0.3003 0.446429 0.719424 1.25 1.851852 3.571429 6.666667 12.5 25 50

A model of the form

Can be expressed in linear form as 

Therefore the regression above yields 

Which Means that A = 57.80347
B = 10.23699

Thus the rainfall formula is 

with a correlation coefficient of: 0.9999

Therefore C1 = 41.58523
C2 = 10.23699
C3 = 1

100 Year IDF Curve Regression

y = 0.0173x + 0.1771

R
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Event Type Regression R A B C1 C2 C3

2 year 0.9993 29.23976608 38.22807018 71.31650264 38.22807018 1
5 year 0.9733 30.86419753 -9.660493827 55.11463845 -9.660493827 1
10 year 0.9778 55.55555556 96.22722222 79.36507937 96.22722222 1
25 year 0.9978 58.47953216 48.56725146 62.88121738 48.56725146 1
50 year 0.9985 58.13953488 33.03488372 50.999592 33.03488372 1
100 year 0.9999 57.80346821 10.23699422 41.58522893 10.23699422 1 Best Fit

Average 0.9911 48.34700907 36.10565466 60.21037646 36.10565466 1



List of Variables

A = watershed area in acres
C = runoff coefficient
C1, C2, and C3 = coefficients in IDF formula
C5 = 5-yr runoff coefficient
I = rainfall intensity in inches/hour
ID = user defined identification number
L = flow length in ft
S = slope for flow length in ft/ft
P1 = one hour precipitation value in inches
Tc = time of concentration in minutes
Td = design rainfall duration in minutes
Tf = flow time in minutes
Tr = return period in years
Qp = peak runoff rate in cfs
V = flow velocity in ft/second

10 year Basin A UD-Rational (10-12-10), Notation 11/2/2010, 10:27 AM



Runoff Coefficient vs. Watershed Imperviousness 

Based on Runoff Coefficient estimating equation published by Urbonas, et.al. (1990) & WEF (1998)

Basic equation for NRCS Soil Types C & D: 

C CD  = K CD  + (0.858*i
3

 - 0.786*i
2

 + 0.774*i + 0.04) 

Basic equation for NRCS Soil Type A: 

C A  = K A  + (1.31*i
3

 -  1.44*i
2

 +  1.135*i - 0.12)   in which use values for C A  > 0

in which:  i    =  I a /100, imperviousness ratio

I a   = watershed imperviousness in percent

C A  = Runoff Coefficient for NRCS Soil Type A

K A  = Correction factor for C A  when the storm return period is greater than 2-years 

C CD  = Runoff Coefficient for NRCS Soil Types C and D

K CD  = Correction factor for C CD  when the storm return period is greater than 2-years 

NRCS

Soil Types 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

C & D 0.00 [-0.10*i +0.11] [-0.18*i +0.21] [-0.28*i +0.33] [-0.33*i +0.40] [-0.39*i +0.46]

A 0.00 [-0.08*i +0.09] [-0.14*i +0.17] [-0.19*i +0.24] [-0.22*i +0.28] [-0.25*i +0.32]

Imperv.
Ratio ( i ) 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

0.00 0.04 0.15 0.25 0.37 0.44 0.50 -0.12 -0.03 0.05 0.12 0.16 0.20
0.05 0.08 0.18 0.28 0.39 0.46 0.52 -0.07 0.02 0.10 0.16 0.20 0.24
0.10 0.11 0.21 0.30 0.41 0.48 0.53 -0.02 0.06 0.14 0.20 0.24 0.28
0.15 0.14 0.24 0.32 0.43 0.49 0.54 0.02 0.10 0.17 0.23 0.27 0.30
0.20 0.17 0.26 0.34 0.44 0.50 0.55 0.06 0.13 0.20 0.26 0.30 0.33
0.25 0.20 0.28 0.36 0.46 0.52 0.56 0.09 0.16 0.23 0.29 0.32 0.35
0.30 0.22 0.30 0.38 0.47 0.53 0.57 0.13 0.19 0.25 0.31 0.34 0.37
0.35 0.25 0.33 0.40 0.48 0.54 0.57 0.16 0.22 0.28 0.33 0.36 0.39
0.40 0.28 0.35 0.42 0.50 0.55 0.58 0.19 0.25 0.30 0.35 0.38 0.41
0.45 0.31 0.37 0.44 0.51 0.56 0.59 0.22 0.27 0.33 0.37 0.40 0.43
0.50 0.34 0.40 0.46 0.53 0.57 0.60 0.25 0.30 0.35 0.40 0.42 0.45
0.55 0.37 0.43 0.48 0.55 0.59 0.62 0.29 0.33 0.38 0.42 0.45 0.47
0.60 0.41 0.46 0.51 0.57 0.61 0.63 0.33 0.37 0.41 0.45 0.47 0.50
0.65 0.45 0.49 0.54 0.59 0.63 0.65 0.37 0.41 0.45 0.49 0.51 0.53
0.70 0.49 0.53 0.57 0.62 0.66 0.68 0.42 0.45 0.49 0.53 0.54 0.56
0.75 0.54 0.58 0.62 0.66 0.69 0.71 0.47 0.50 0.54 0.57 0.59 0.61
0.80 0.60 0.63 0.66 0.70 0.73 0.74 0.54 0.56 0.60 0.63 0.64 0.66
0.85 0.66 0.68 0.71 0.75 0.78 0.79 0.61 0.63 0.66 0.69 0.70 0.72
0.90 0.73 0.75 0.77 0.80 0.83 0.83 0.69 0.71 0.73 0.76 0.77 0.79
0.95 0.80 0.82 0.84 0.87 0.89 0.89 0.78 0.80 0.82 0.84 0.85 0.86
1.00 0.89 0.90 0.92 0.94 0.96 0.96 0.89 0.90 0.92 0.94 0.95 0.96

Notes:   For Type B Soils, use the average of coefficients C CD  and C A . 

When the Runoff Coefficient in above table is < 0, use 0.

When compositing the Runoff Coefficient for different soil types, use  the table values above regardless if they are < 0.

Storm Return Period

Values of Correction Factors  K CD & K A

Type A  NRCS Hydrologic Soils GroupType C  and D  NRCS Hydrologic Soil Groups

Values of Runoff Coefficient C CD Values of Runoff Coefficient C A

Runoff Coefficient vs. Imperviousness
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I.    One-hr Precipitation Values for Metro Denver Area

Return period in years 2 5 10 50 100

Depth in inches 0.93 1.35 1.61 2.20 2.60

II.   Recommended Runoff Coefficients for Metro Denver

 Business:

     Commercial areas

     Neighborhood areas

Residential:

     Single-family

     Multiunit (detached)

     Multiunit (attached)

     Half-acre lot or larger

     Apartments

Industrial:

     Light areas

     Heavy areas

Parks, cemeteries:

Playgrounds:

Schools:

Railroad yard areas:

Undeveloped areas:

     Historical Flow Analysis

     Greenbelts, agricultural

     Off-site flow analysis

     (when land use not defined)

Streets:

     Paved

     Gravel (packed)

Driveways and sidewalks:

Roofs:

     Lawns, sandy soil

     Lawns, clayey soil

*Refer to Figures RO-3 through RO-5 in Runoff Chapter 
of USDCM.
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Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow
ID acres Coeff.

A  C* CA I Q=CIA
input input input output input output

1 5.31 0.22 1.17 0.12 0.14
2 2.41 0.85 2.05 0.12 0.25

Sum: 7.72 Sum: 3.22 0.39 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.42
*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin A



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = A

Area = 7.72 Acres

Percent Imperviousness = 31.21 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 79.30 (input the value of C1)

C2= 96.20 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.12 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0147 542  15.00 1.82 4.97

2  

3  

4  
5  

542  Computed Tc = 4.97

 Regional Tc = 13.01

User-Entered Tc = 13.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.17 cfs

Rainfall Intensity at Regional Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.15 cfs
Rainfall Intensity at User-Defined Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.15 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

A

Paved Areas &

(Sheet Flow)

20

Shallow Paved Swales

Sum

10 year Basin A UD-Rational (10-12-10), Basin A Tc and PeakQ 11/2/2010, 10:47 AM



Project Title:
Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow
ID acres Coeff.

A  C* CA I Q=CIA
input input input output input output

1 0.86 0.22 0.19 0.12 0.02
2 0.57 0.95 0.54 0.12 0.07
3 2.25 0.85 1.91 0.12 0.23

Sum: 3.67 Sum: 2.64 0.32 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.72
*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC
WWFWRTP - Basin B



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = B

Area = 3.67 Acres

Percent Imperviousness = 58.31 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 79.30 (input the value of C1)

C2= 96.20 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.12 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0104 576  15.00 1.53 6.27

2  15.00

3  15.00

4  
5  

576  Computed Tc = 6.27

 Regional Tc = 13.20

User-Entered Tc = 13.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.08 cfs

Rainfall Intensity at Regional Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.07 cfs
Rainfall Intensity at User-Defined Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.07 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

B

Paved Areas &

(Sheet Flow)

20

Shallow Paved Swales

Sum

10 year Basin B UD-Rational (10-12-10), Basin B Tc and PeakQ 11/2/2010, 10:49 AM



Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow

ID acres Coeff.

A  C* CA I Q=CIA

input input input output input output

1 1.89 0.22 0.42 0.12 0.05

2 0.34 0.95 0.33 0.12 0.04

3 0.56 0.85 0.48 0.12 0.06

Sum: 2.79 Sum: 1.22 0.15 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.44

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin C



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = C

Area = 2.79 Acres

Percent Imperviousness = 52.61 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 79.30 (input the value of C1)

C2= 96.20 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.12 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0077 260  15.00 1.32 3.29

2 0.0172 290  15.00 1.97 2.45

3 0.0177 113  15.00 2.00 0.94

4 0.0273 220  15.00 2.48 1.48
5  

883  Computed Tc = 8.17

 Regional Tc = 14.91

User-Entered Tc = 11.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.06 cfs

Rainfall Intensity at Regional Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.06 cfs
Rainfall Intensity at User-Defined Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.06 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

C

Paved Areas &

(Sheet Flow)

20

Shallow Paved Swales

Sum

10 year Basin C UD-Rational (10-12-10), Basin C Tc and PeakQ 11/2/2010, 10:50 AM



Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow

ID acres Coeff.

A  C* CA I Q=CIA

input input input output input output

1 1.56 0.22 0.34 0.12 0.04

2 0.35 0.95 0.34 0.12 0.04

3 0.54 0.85 0.46 0.12 0.06

Sum: 2.45 Sum: 1.14 0.14 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.46

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin D



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = D

Area = 2.45 Acres

Percent Imperviousness = 36.32 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 79.30 (input the value of C1)

C2= 96.20 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.12 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0343 350  15.00 2.78 2.10

2  

3  

4  
5  

350  Computed Tc = 2.10

 Regional Tc = 11.94

User-Entered Tc = 13.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.10 inch/hr Peak Flowrate, Qp = 0.05 cfs

Rainfall Intensity at Regional Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.05 cfs
Rainfall Intensity at User-Defined Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.05 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

D

Paved Areas &

(Sheet Flow)

20

Shallow Paved Swales

Sum

10 year Basin D UD-Rational (10-12-10), Basin D Tc and PeakQ 11/2/2010, 10:50 AM



Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow

ID acres Coeff.

A  C* CA I Q=CIA

input input input output input output

1 1.39 0.22 0.31 0.12 0.04

Sum: 1.39 Sum: 0.31 0.04 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.22

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin E



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = E

Area = 1.39 Acres

Percent Imperviousness = 22.00 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 79.30 (input the value of C1)

C2= 96.20 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.12 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0370 270  15.00 2.89 1.56

2  

3  

4  
5  

270  Computed Tc = 1.56

 Regional Tc = 11.50

User-Entered Tc = 13.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.10 inch/hr Peak Flowrate, Qp = 0.03 cfs

Rainfall Intensity at Regional Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.03 cfs
Rainfall Intensity at User-Defined Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.03 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

E

Paved Areas &

(Sheet Flow)

20

Shallow Paved Swales

Sum

10 year Basin E UD-Rational (10-12-10), Basin E Tc and PeakQ 11/2/2010, 10:51 AM



Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow
ID acres Coeff.

A  C* CA I Q=CIA
input input input output input output

1 4.91 0.22 1.08 0.12 0.13

Sum: 4.91 Sum: 1.08 0.13 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.22
*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin F



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = F

Area = 4.91 Acres

Percent Imperviousness = 22.00 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 79.30 (input the value of C1)

C2= 96.20 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.12 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0181 990  15.00 2.02 8.18

2  

3  

4  
5  

990  Computed Tc = 8.18

 Regional Tc = 15.50

User-Entered Tc = 13.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.10 cfs

Rainfall Intensity at Regional Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.10 cfs
Rainfall Intensity at User-Defined Tc, I = 0.09 inch/hr Peak Flowrate, Qp = 0.10 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

F

Paved Areas &

10 year Basin F UD-Rational (10-12-10), Basin F Tc and PeakQ 11/2/2010, 10:53 AM



Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow

ID acres Coeff.

A  C* CA I Q=CIA

input input input output input output

1 5.31 0.22 1.17 0.24 0.28

2 2.41 0.85 2.05 0.24 0.50

Sum: 7.72 Sum: 3.22 0.78 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.42

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin A



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = A

Area = 7.72 Acres

Percent Imperviousness = 31.21 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 41.58 (input the value of C1)

C2= 10.24 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.24 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0147 542  15.00 1.82 4.97

2  

3  

4  
5  

542  Computed Tc = 4.97

 Regional Tc = 13.01

User-Entered Tc = 13.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.66 inch/hr Peak Flowrate, Qp = 1.17 cfs

Rainfall Intensity at Regional Tc, I = 0.43 inch/hr Peak Flowrate, Qp = 0.76 cfs
Rainfall Intensity at User-Defined Tc, I = 0.43 inch/hr Peak Flowrate, Qp = 0.76 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

A

Paved Areas &

100 year Basin A UD-Rational (10-12-10), Basin A Tc and PeakQ 11/2/2010, 10:54 AM



Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow

ID acres Coeff.

A  C* CA I Q=CIA

input input input output input output

1 0.86 0.22 0.19 0.24 0.05

2 0.57 0.95 0.54 0.24 0.13

3 2.25 0.85 1.91 0.24 0.46

Sum: 3.67 Sum: 2.64 0.64 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.72

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin B



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = B

Area = 3.67 Acres

Percent Imperviousness = 58.31 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 41.58 (input the value of C1)

C2= 10.24 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.24 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0104 576  15.00 1.53 6.28

2  

3  

4  
5  

576  Computed Tc = 6.28

 Regional Tc = 13.20

User-Entered Tc = 6.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.60 inch/hr Peak Flowrate, Qp = 0.51 cfs

Rainfall Intensity at Regional Tc, I = 0.43 inch/hr Peak Flowrate, Qp = 0.36 cfs
Rainfall Intensity at User-Defined Tc, I = 0.61 inch/hr Peak Flowrate, Qp = 0.52 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

B

Paved Areas &

100 year Basin B UD-Rational (10-12-10), Basin B Tc and PeakQ 11/2/2010, 10:54 AM



Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow

ID acres Coeff.

A  C* CA I Q=CIA

input input input output input output

1 1.89 0.22 0.42 0.24 0.10

2 0.34 0.95 0.33 0.24 0.08

3 0.56 0.85 0.48 0.24 0.12

Sum: 2.79 Sum: 1.22 0.29 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.44

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin C



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = C

Area = 2.79 Acres

Percent Imperviousness = 52.61 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 41.58 (input the value of C1)

C2= 10.24 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.24 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0077 260  15.00 1.32 3.29

2 0.0172 290  15.00 1.97 2.45

3 0.0177 113  15.00 2.00 0.94

4 0.0273 220  15.00 2.48 1.48
5  

883  Computed Tc = 8.17

 Regional Tc = 14.91

User-Entered Tc = 11.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.54 inch/hr Peak Flowrate, Qp = 0.35 cfs

Rainfall Intensity at Regional Tc, I = 0.40 inch/hr Peak Flowrate, Qp = 0.25 cfs
Rainfall Intensity at User-Defined Tc, I = 0.47 inch/hr Peak Flowrate, Qp = 0.30 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

C

Paved Areas &

100 year Basin C UD-Rational (10-12-10), Basin C Tc and PeakQ 11/2/2010, 10:55 AM



Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow

ID acres Coeff.

A  C* CA I Q=CIA

input input input output input output

1 1.56 0.22 0.34 0.24 0.08

2 0.35 0.95 0.34 0.24 0.08

3 0.54 0.85 0.46 0.24 0.11

Sum: 2.45 Sum: 1.14 0.27 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.46

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin D



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = D

Area = 2.45 Acres

Percent Imperviousness = 36.32 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 41.58 (input the value of C1)

C2= 10.24 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.24 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0343 350  15.00 2.78 2.10

2  

3  

4  
5  

350  Computed Tc = 2.10

 Regional Tc = 11.94

User-Entered Tc = 6.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.81 inch/hr Peak Flowrate, Qp = 0.46 cfs

Rainfall Intensity at Regional Tc, I = 0.45 inch/hr Peak Flowrate, Qp = 0.25 cfs
Rainfall Intensity at User-Defined Tc, I = 0.61 inch/hr Peak Flowrate, Qp = 0.35 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

D

Paved Areas &

100 year Basin D UD-Rational (10-12-10), Basin D Tc and PeakQ 11/2/2010, 10:56 AM



Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow

ID acres Coeff.

A  C* CA I Q=CIA

input input input output input output

1 1.39 0.22 0.31 0.26 0.08

Sum: 1.39 Sum: 0.31 0.08 cfs

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.22

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin E



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = E

Area = 1.39 Acres

Percent Imperviousness = 22.00 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 41.58 (input the value of C1)

C2= 10.24 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.26 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0370 270  15.00 2.89 1.56

2  

3  

4  
5  

270  Computed Tc = 1.56

 Regional Tc = 11.50

User-Entered Tc = 6.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.92 inch/hr Peak Flowrate, Qp = 0.29 cfs

Rainfall Intensity at Regional Tc, I = 0.50 inch/hr Peak Flowrate, Qp = 0.16 cfs
Rainfall Intensity at User-Defined Tc, I = 0.67 inch/hr Peak Flowrate, Qp = 0.21 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

E

Paved Areas &

100 year Basin E UD-Rational (10-12-10), Basin E Tc and PeakQ 11/2/2010, 10:57 AM



Project Title:

Catchment  ID:

Instructions:  For each catchment subarea, enter values for A and C.

Subarea Area Runoff Product Intensity Flow
ID acres Coeff.

A  C* CA I Q=CIA
input input input output input output

1 4.91 0.22 1.08 0.26 0.28

Sum: 4.91 Sum: 1.08 0.28

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.22
*See sheet "Design Info" for inperviousness-based runoff coefficient values.

Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

WWFWRTP - Basin F



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = F

Area = 4.91 Acres

Percent Imperviousness = 22.00 %

NRCS Soil Type = D A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 41.58 (input the value of C1)

C2= 10.24 (input the value of C2)

C3= 1.000 (input the value of C3)

P1= 0.26 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.23

Overide Runoff Coefficient, C = 0.23 (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.31

Overide 5-yr. Runoff Coefficient, C = 0.31 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.31 N/A 0.00 0.00

1 0.0181 990  15.00 2.02 8.18

2  

3  

4  
5  

990  Computed Tc = 8.18

 Regional Tc = 15.50

User-Entered Tc = 13.00

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, I = 0.59 inch/hr Peak Flowrate, Qp = 0.66 cfs

Rainfall Intensity at Regional Tc, I = 0.42 inch/hr Peak Flowrate, Qp = 0.47 cfs
Rainfall Intensity at User-Defined Tc, I = 0.47 inch/hr Peak Flowrate, Qp = 0.52 cfs

Calculated values for Tc & Qp are based on overide values entered for C & C-5.

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Westwater Farms LLC

F

Paved Areas &

(Sheet Flow)

20

Shallow Paved Swales

Sum

100 year Basin F UD-Rational (10-12-10), Basin F Tc and PeakQ 11/2/2010, 10:58 AM
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1.0  INTRODUCTION 
  
1.1  Authorization 
 
In September 2010, Produced Water Development authorized Stewart Environmental Consultants, LLC to prepare this 
Waste Management Plan for the management, control and disposition of generated waste materials in accordance with 
the building requirements of Grand County, Utah.  
 
1.2  Purpose 
 
The goal for this plan is to ensure that waste generated, as practicable, will be recycled, re‐used, or otherwise diverted 
from direct disposal.  To accomplish this goal Produced Water Development intends to recycle and reuse as many types 
of generated wastes as possible.   
 
This Waste Management Plan specifies the procedure for the management, control and disposition of generated waste 
streams from the WestWater Farms Production Water Recycle Facility (WFPWRF)  located  in Westwater, Utah. The 
following is a list of the different categories of materials that may be generated during the project: 
 

a. Recyclable Materials 
b. Waste/Refuse Materials 
c. Reusable Materials 

  
The procedures for the management, control and disposition of these items are described in subsequent sections of this 
plan.  
 
2.0  SITE LOCATION 
 
WestWater Farms, LLC is proposing to construct the WFPWRF. WestWater Farms will own and operate the WFPWRF, 
which will be located near the intersection of West State Highway 6 and Interstate 70 in Westwater, Utah.  The WFPWRF 
will receive and treat production water from oil and gas wells located in Utah and Colorado.    
 
3.0  PROCESS WASTE MANAGEMENT  
 
WFPWRF is dedicated to maintaining a set of guidelines to control the amount of waste produced and disposed.  Most 
individual processes in the overall proprietary produced water treatment process create a waste stream and in some 
cases a sub waste stream. Waste streams, classifications, amounts and disposal methods are dependant on the process 
and recourses available at the site and are outlined below.  
 
3.1  Aeration Tank 
 
The aeration tank will produce three waste streams and no sub‐waste streams. These streams are: empty chemical 
drums, skimmed oil and sludge bottoms.  
 
Through the aeration process approximately7 empty chemical drums will be produced monthly, 100 gallons of skimmed 
oil and 200 gallons of sludge bottoms will be produced annually.  
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Empty drums are classified as solid waste but are recyclable so they will be on site for pick up and recycling/reuse by the 
vendor. The skimmed oil is a recoverable product and will be held for pick up by a local vendor for transport to their local 
sales tank.  Sludge bottoms are classified as hazardous materials, however since our process tank will only be cleaned 
once every 5 years, all sludge bottoms in the aeration process are considered ‘in process’ materials and will be circulated 
in the process tank until cleaning. Upon cleaning of the tank, the sludge bottoms will be properly classified and properly 
disposed or recycled.  

 
3.2  Walnut Shell Filter and Backwash Holding Tank 
 
The walnut shell filter and backwash holding tank will produce three waste streams and four sub‐waste streams. The 
waste streams are: empty chemical drums and totes, empty walnut shell bags and backwash water. The sub‐waste 
streams from the backwash water are: bag filters, skimmed oil, sludge bottoms and water.  
 
Through the walnut filter and backwash holding tank process approximately one empty chemical tote will be produced 
each month, six empty walnut shell bags will be produced each quarter and 9,000 gallons of backwash water are 
produced each day. From the 9,000 gallons of backwash water approximately five bag filters and 9,000 gallons of water 
will be produced daily and 100 gallons of skimmed oil and 1,000 gallons of sludge bottoms will be produced annually. 
Empty  drums  and  totes  are  classified  as  solid waste  but  are  recyclable  so  they will  be  on  site  for  pick  up  and 
recycling/reuse by the vendor. Empty walnut shell bags are classified as solid waste and will be transported to the local 
landfill via solid waste dumpster.  
 
Backwash water sub waste will be disposed according to classification. Bag filters will be classified as either solid or 
hazardous waste depending on waste characteristics. Solid waste  filters will be disposed via  the  local  landfill and 
hazardous waste filters will be disposed via a selected hazardous waste vendor. The skimmed oil is a recoverable product 
and will be held for pick up by a local vendor for transport to their local sales tank.  Sludge bottoms are classified as 
hazardous materials, however since our process tank will only be cleaned once every 5 years, all sludge bottoms in the 
backwash process are considered ‘in process’ materials and will be circulated in the backwash tank until cleaning. Upon 
cleaning of the tank, the sludge bottoms will be properly classified and properly disposed or recycled. The 9,000 gallons 
of residual water will either be recirculated through the systems or injected into the onsite injection well.  
 
3.3  Reaction Tank 
 
The reaction tank will only produce ten empty chemical totes per month and no sub‐waste streams. Empty drums and 
totes are classified as solid waste but are recyclable so they will be on site for pick up and recycling/reuse by the vendor. 
 
3.4  Ceramic Micro Filtration (CMF) Skid 
 
The CMF Skid will produce two waste streams and no sub‐waste streams. These streams are: pneumatic condensate and 
sludge bleed.  Approximately two gallons of pneumatic condensate and 6,480 gallons of sludge bleed will be produced 
daily. Both are classified solid wastes. The pneumatic condensate will be returned into the system and the sludge bleed 
will be fed into the filter press for further processing.  
 
3.5  CMF Clean‐In‐Place (CIP) Skid 
 
The CMF CIP Skid will produce two waste streams and no sub‐waste streams. These waste streams are spent CIP Solution 
and empty chemical drums and totes. Approximately 2,000 gallons of spent CIP solution will be produced daily and ten 
empty chemical totes per month. The spent CIP Solution will be recycled back into the Clean‐In‐Place Neutralization 
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(CIPN) Skid for reused and while the empty drums and totes are classified as solid waste but are recyclable so they will be 
on site for pick up and recycling/reuse by the vendor.  

 
3.6  Clean‐In‐Place Neutralization (CIPN) Skid 
 
The CIPN skid will produce two waste streams and no sub‐waste streams. These waste streams are neutralized CIP 
Solution and empty chemical drums and totes. Approximately 3,000 gallons of neutralized CIP solution will be produced 
daily and ten empty chemical totes per month. The neutralized CIP Solution will be recycled back into the sludge tank for 
reuse. The empty drums and totes are classified as solid waste but are recyclable so they will be on site for pick up and 
recycling/reuse by the vendor. 
 
3.7  Sludge Tank and Filter Press 
 
The sludge tank and filter press will produce approximately 10 cubic feet of filter cake waste per day. This waste will be 
classified as either a solid or hazardous waste depending on the waste characteristics. Solid waste filter cake will be 
disposed via the local landfill and hazardous waste filter cake will be disposed via a selected hazardous waste vendor. 

 
3.8  Activated Carbon Columns and Feed Tank 
 
The activated carbon columns and feed tank will produce three waste streams and one sub‐waste streams. The waste 
streams are: empty chemical  totes,  spent carbon and backwash water. Bag  filters are  the only  sub‐waste  stream 
produced from the backwash water.   
 
Through activated carbon columns and feed tank process approximately ten empty chemical totes, 6,000 pounds of 
spent carbon and 10,000 gallons of backwash water will be produced per month. From the 10,000 gallons of backwash 
water approximately ten bag filters will be produced monthly. 
 
The empty totes are classified as solid waste but are recyclable so they will be on site for pick up and recycling/reuse by 
the vendor. Spent carbon could be classified as a solid waste or a hazardous waste and characterization will be required.  
 Once it is characterized it will be managed as a recyclable material and will be collected and stored in a local tank for pick 
up by the vendor. Backwash water will be recycled back into the system. Bag filters will be classified as either solid or 
hazardous waste depending on waste characteristics. Solid waste  filters will be disposed via  the  local  landfill and 
hazardous waste filters will be disposed via a selected hazardous waste vendor.  
 
3.9  Ion Exchange (IX) System 
 
The IX system will produce three waste streams and no sub‐waste streams.  These waste streams are spent IX resin, 
empty chemical drums or totes, and a regeneration brine solution. Approximately 2,000 pounds of spent resin will be 
produced annually, two empty chemical totes per month, and 25,000 gallons of regeneration brine solution daily. The 
spent resin could be classified as a solid waste or a hazardous waste and characterization will be required.   Once it is 
characterized it will be managed and properly disposed, while the empty drums and totes are classified as solid waste 
but are recyclable so they will be on site for pick up and recycling/reuse by the vendor.  The regeneration brine could 
either reprocessed or injected for disposal. 
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3.10  RO Skids and Feed Tank 
 
The RO skids and feed tank will only produce ten empty chemical totes per month and no sub‐waste streams. Empty 
drums and totes are classified as solid waste but are recyclable so they will be on site for pick up and recycling/reuse by 
the vendor. 

 
3.11  RO CIP Skid 
  
The RO CIP Skid will produce  three waste streams and no sub‐waste streams. These waste streams are spent CIP 
Solution, empty chemical drums or totes, and a brine solution. Approximately 1,000 gallons of spent CIP solution will be 
produced daily, ten empty chemical totes per month and 97,200 gallons of RO brine solution daily. The spent CIP Solution 
will be recycled back into the CIPN Skid for reused and while the empty drums and totes are classified as solid waste but 
are recyclable so they will be on site for pick up and recycling/reuse by the vendor.  
 
4.0  LICENSES, PERMITS, FEES, AND TAXES 
 
All subcontractors working on the project will be required to maintain and be responsible for all fees, licenses, permits, 
and taxes needed to comply with Federal, State, and Local Regulations and requirements for services they provide.   
 
5.0  RECYCLABLE MATERIALS 
 
All material for recycling will be placed in designated containers, which will be labeled clearly and according to types of 
material.  Materials will be stored and handled in accordance with applicable regulations and in a manner acceptable to 
the recycler.  Recycled material containers will be hauled on an as needed basis.  
 
6.0  EMPTY CONTAINERS 
 
A container that held any chemical or hazardous material, except a substance identified as an acute hazardous waste, is 
defined as an empty container if both of following criteria are met:  
 

1. All material has been removed that can be removed using the practices commonly employed to remove material 
from that type of container, such as pumping, pouring, or aspirating, and 

2. No more than 3% by weight of the total capacity of the container remains in the container. 
 
Containers that meet above criteria may be placed in the appropriate recycling container (i.e., roll‐off, hopper, basket) or 
area and each container will be marked with words “Empty Container”.  
 
7.0  DOCUMENTATION 
 
A record of each disposition activity (manifests, permits, landfill receipts, weights, weight tickets, and any other receipts) 
will be maintained at the site office by the operator.  Haulers of refuse and recyclable/reusable materials must provide 
weight documentation for all shipments from the project site. If the empty weight of a vehicle is known, only its full 
weight must be determined.  If methods other than weighing are used, the proposed method of generating the weight 
must be approved (for example: density X volume estimation).   
 
Original and returned copies of special and hazardous waste manifest will be processed and managed per specific 
regulatory requirements.  
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WASTE MATERIAL DISPOSITION WORKSHEET 

 

 

Process Waste Stream Sub-Waste Stream 
Estimated 
Volume Units Frequency Potential Waste Type Disposal Method Transportation Collection Comment 

Skimmed oil N.A. 100 gal annual Recoverable product   Local In local tank Transport locally to sale tank 
Empty chemical 
drums/totes N.A. 7 drums monthly Solid Waste Return to vender By vender 

Held on site for 
pickup   

Aeration Tank Sludge/Bottoms N.A. 200 gal annual Hazardous Fuel/Incineration Bulk In local tank Estimate cleaning tank once every 5+ years 
Backwash water N.A. 9,000 gal daily       N.A.   

Skimmed oil 100 gal annual Recoverable product   Local In local tank   

Bag filters 5 each daily Solid Waste/Hazardous Fuel/Incineration 
Depends on 
type In dumpster   

Sludge/Bottoms 1,000 gal annual Hazardous Fuel/Incineration Bulk In local tank   
  Water 9,000 gal daily Solid Waste Injection Local N.A.   

Empty Bags N.A. 6 bags quarterly Solid Waste Landfill Local In dumpster   

Walnut Shell Filter & 
Backwash Holding 
Tank 

Empty chemical 
drums/totes N.A. 1 tote monthly Recyclable Return to vender By vender 

Held on site for 
pickup   

Reaction Tank 
Empty chemical 
drums/totes N.A. 10 tote monthly Recyclable Return to vender By vender 

Held on site for 
pickup   

Pneumatic 
condensate N.A. 2 gal monthly Solid Waste Return to system None N.A.   

CMF Skid Sludge bleed N.A. 6,480 gal daily Solid Waste To Filter Press None N.A.   
Spent CIP 
Solution N.A. 2,000 gal daily Recyclable To CIPN Skid None N.A.   

CMF CIP Skid 
Empty chemical 
drums/totes N.A. 

See Reaction 
Tank           

Held on site for 
pickup   

Neutralized CIP 
Solution N.A. 3000 gal daily Recyclable To Sludge tank None N.A.   

CIPN Skid 
Empty chemical 
drums/totes N.A. 

See Reaction 
Tank           

Held on site for 
pickup   

Sludge Tank & Filter 
Press Filter cake N.A. 10 cu ft daily Solid Waste/Hazardous Landfill TBD Commercial In dumpster   

Spent carbon N.A. 6,000 lbs monthly Recyclable Return to vender Commercial In local tank   
Backwash water N.A. 10,000 gal monthly Recyclable Return to system None N.A.   
  Bag filters 10 each monthly Solid Waste Landfill Commercial In dumpster   

Activated Carbon 
Columns & Feed Tank 

Empty chemical 
drums/totes N.A. 

See Reaction 
Tank           N.A.   

Spent Resin N.A. 2,000 lbs annually 
Solid Waste 
Hazardous Waste Landfill TBD Commercial In local tank  

Empty chemical 
drums/totes N.A. 

See Reaction 
Tank           N.A.  

IX System 
Regeneration 
Brine N.A. 25,000 gal daily 

Solid Waste 
Recoverable Product 

Injection Well 
Return to system None N.A.  

RO Skids & Feed 
Tank 

Empty chemical 
drums/totes N.A. 

See Reaction 
Tank           N.A.   

Spent CIP 
Solution N.A. 1000 gal daily Recyclable To CIPN Skid None N.A.   
Empty chemical 
drums/totes N.A. 

See Reaction 
Tank           N.A.   

RO CIP Skid RO Brine N.A. 97,200 gal daily Solid Waste Injection Well None N.A.  
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                                       PLANT  DECOMMISSIONING 

 

                                        AND  SITE  RECLAMATION 

 

                      WESTWATER  FARMS  RECYCLING  FACILITY 

 

 

 

 

 

 

                                                  COST ESTIMATE 

 

 

 

 

Tank Removal 

     Labor-welders                          70 hours                                $65/hr                    $7,800 

     Boom truck                              24 hours                                $65/hr                     $1,560 

     Mobilization                                                                                                             $720 

Project Management                                                                                                     $400 

General Conditions                                                                                                       $880 

 

Sub-Total                                                                                                                  $11,360 

 

Less Salvage                                                                                                               $4,000 

 

Total Tank Removal                                                                                                   $7,360 

 

Removal of Buildings, Concrete, Piping                                                                    $3,280 

 

Regrading and Natural Grass Seeding                                                                        $3,840 

 

 

TOTAL  RECLAMATION  COST                                                                          $14,480 
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HEALTH & SAFETY PLAN 
Harley Dome Energy Services 

7160 Irving Street 
Westminster, Colorado 80030 

 
PLAN APPROVAL NUMBER:  COL-98-003            DATE:      7/1/2008             

PROJECT NUMBER:  18994 

 

1.0  PURPOSE  
 
This Health and Safety Plan (HASP) outlines project personnel, individual responsibilities, 
anticipated hazards due to site work, appropriate personal protective equipment, steps to take in 
the event of an emergency, and other health and safety requirements necessary for this hazardous 
waste operation to be completed safely and in compliance with applicable regulations and client 
requirements.    
 
Project personnel should familiarize themselves with the contents of this HASP and sign the 
HASP compliance form in the appendix.    Personnel will be expected to abide by this HASP and 
notify their supervisor or the H&S department if project conditions require additional procedures 
or changes to procedures described within this HASP. 
 

2.0  APPROVALS 
 
Facility Manager:    Jeff Dyke                                                         Date:                                                  

 
Regional H&S Officer:    Clay Walker                                            Date:                                                  

 
 

3.0  FIELD PERSONNEL 
 
The field team will consist of the following persons: 
 
 Facility Manager:   Jeff Dyke                                                    
 
 Site Safety Coordinator:  Clay Walker  _                                           
 
 Harley Dome Personnel:  Clay Walker                                             
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 Harley Dome Subcontractors:                                                              
 
 
3.1 FIELD PERSONNEL- TRAINING AND MEDICAL REQUIREMENTS 
 
All project personnel must meet the following training/medical requirements: 
 

• HAZWOPER 40 Hour Initial Training; 

• HAZWOPER 8 Hour Refresher Training (Current- i.e. , within last 12 months); 

• Lead awareness training (29 CFR 1926.62) 

• Medical Clearance Certificate (e.g., from last annual/biennial physical). 
 
At least one on-site employee must meet the following requirements: 
 

• HAZWOPER 8 Hour Supervisor Certificate; 

• First Aid/CPR Certification (Current). 
 
Personnel using respiratory protection must meet the following requirements: 
 

• Respirator Fit Test Record less than 12 months old (For APR); 

• Medical Clearance to wear a respirator (this is normally on the Summary Profile for the 
annual physical). 

 
San Arroyo Energy Services requires proof that subcontract personnel meet applicable training 
and medical requirements.     Most of the requirements outlined below apply only to subcontract 
workers involved in instrusive hazardous waste operations.   Lesser requirements (HASP 
orientation, site orientation, and completed Subcontractor Statement of Compliance Form) apply 
to subcontractors such as trucking, fencing, electrical, equipment delivery/repair, and 
landscaping not directly involved in the hazardous waste operation. 
 

• Subcontractor employees must have appropriate training [i.e., either a 40-hour or 24-hour 
OSHA-required (29 CFR 1910.120) health and safety course for hazardous waste work, or 
certified equivalent training]. 

 

• Personnel with exposure potential at hazardous waste sites must have had an annual 
physical (or physician's waiver for biennial physical) and be certified "fit for duty" and "fit 
for respirator use," if necessary, by a qualified physician. 

 

• Personnel must have appropriate personal protective equipment (PPE) for the specific job. 
All equipment and field operations must meet applicable safety standards. 

 
The subcontractor must sign the Subcontractor Statement of Compliance Form for all onsite 
employees before site work begins. 
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4.0 FACILITY OPERATIONS 
 
Waste Water Treatment Plant – treats gasoline contaminated water from gas and oil industries. 
 
Third party transporters off-load RCRA exempt waste water from a gravel truck pad into a pipe 
which is buried.  The pipe drains into a buried tank where an oil residue is stripped off. 
 
The water proceeds unattended through an oil/water separator and degasifying unit.  (Volatile 
Organic Compound (VOCs) are released into the air. 
 
There is a pretreatment water storage tank where the water remains until fed into an ion-
exchange system which uses sulfuric acid in its process. 
 
Labor is only involved in checking on the system. (Pumps, motors, valves, connections, etc.) 
 
Acid is kept in a double wall poly tank on a concrete secondary pad (4’ walls, 10” thick)(plus 
base) 
 
Oil is stored in above ground 10,000 gallon tanks. 
 
Residual brine water is stored in Underground Storage Tanks (10% salt water) 
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5.0 HAZARD EVALUATION 
Hazardous concerns:  
 Sulfuric acid (__%) please see msds. 
 Flammability with gasoline contamination 

 
 

5.1 WASTE EXPOSURES 
  Sulfuric acid – corrosive and irritant 
  Gasoline – flammable and irritant 
 
5.2   EXPOSURE PREVENTION 
 
5.2.1 Site Control 
 
On this site zones will be set up based on the site safety officer’s discretion.   Zones are set up on a 
site to prevent cross contamination and/or to keep unprotected and unauthorized individuals out 
of potentially hazardous work zones.  The following describes the zones used (when necessary): 
 
Exclusion Zone (EZ)  The exclusion zone  surrounds the potentially contaminated work zone and is 
demarcated with barricades, fencing, or  barrier tape.  Only authorized personnel may enter this 
area wearing the specified level of protection. 
 
Contamination Reduction Zone (CRZ)  The contamination reduction zone consists of a lane into and 
out of the EZ which has  decontamination station(s) as necessary.  Access and egress for each EZ 
is through the CRZs only.  Only authorized personnel wearing the specified level of protection 
may enter this area. 
 
Support Zone (SZ)  The support zone is located beyond the CRZ and includes the remaining 
portions of the site.  No specific project-related personal protective equipment (PPE) is required in 
this zone.  
Exposure monitoring    X     will       will not be required for this project as follows: 
 
 
 
5.2.2  Personal Protective Equipment 
 
Non intrusive work will be performed in Level D PPE, unless handling sulfuric acid, then _____ 
 
Level A ______ Level B                    Level C ______  Level D        X     
 
Level of Protection    Protective Equipment Ensemble 
 
 D    Coveralls or work clothes 

• Impermeable coveralls required when in contact with 
waste materials or quick lime: 
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- PVC, or 
- Polycoated Tyvek, or 

      - Tyvek (quick lime and dust only) 
 

Work gloves (as needed) 

• Impermeable gloves and inner gloves required when in 
contact with waste materials: 

- PVC (inner) 
- Nitrile (outer) 

 
Safety boots, leather, steel toe  

• Rubber (latex) overboots for incidental contact with 
waste materials to protect leather work boots 

-or- 

• 16 inch PVC boots with steel toe and shank for 
extended contact 

 
Safety glasses 

• Splash goggles required for incidental eye contact with 
liquid chemicals or contaminants 

 
Hard hat recommended always, Required where overhead hazards 
are present 

 
Hearing protection (when in proximity to heavy equipment 
or other noise generating sources) 

 
Orange safety vest (near heavy equipment and open roadways) 

_____________________________________________________________________________ 
 
 C    Air purifying respirator (full face) with HEPA, 

Organic Vapor/Acid Gas cartridges 
 

Chemical resistant coveralls 

• PVC, or 

• Saran disposables 
 

Hard hat recommended always, Required where overhead hazards 
are present 
 

 
Inner and outer chemical resistant gloves (PVC inner and 
Nitrile outer) 
 
 
16 inch PVC boots with steel toe and shank, or 
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• Leather boots, steel toe with rubber outer boots 
 

Hearing protection (when in proximity to heavy equipment 
or other noise generating sources) 
 
Orange safety vest (near heavy equipment and open roadways) 

 
_____________________________________________________________________________ 
 
 B    Airline respirators with 5 minute escape packs 
 

Chemical resistant coveralls 

• PVC, or 

• Saran disposables 
 

Hard hat recommended always, Required where overhead hazards 
are present 

 
Inner and outer chemical resistant gloves (PVC inner and 
Nitrile outer) 
 
 
16 inch PVC boots with steel toe and shank, or 

• Leather boots, steel toe with rubber outer boots 
 

Hearing protection (when in proximity to heavy equipment 
or other noise generating sources) 
 
Orange safety vest (near heavy equipment and open roadways) 

 
5.5.3 Equipment Decontamination 
 
 

5.2.4 Personal Decontamination 

STANDARD DECONTAMINATION MEASURES FOR  

LEVEL “ Modified D”, “C”, or "B" 

Step 1 Equipment Drop Deposit used equipment on-site, sampling devices, 

containers, and monitoring instruments.  Segregation at the 

drop reduces the probability of cross contamination. 

Step 2 Outer Garment Scrub boots, gloves and chemical resistant splash suit with 

decon solution or detergent water.  Rinse off using water. 

Step 3 Outer Boot and 

Glove Removal 

Remove outer boots and gloves.  Deposit in container with 

plastic liner. 
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Step 4 Boot, Gloves and 

Outer Garment 

Remove boots, chemical resistant splash suit and inner 

gloves.  Deposit in  containers with plastic liner. 

Step 5 

(omit for Mod D) 

Facepiece 

Removal 

Remove belt and face piece.  Avoid touching face with 

fingers.  Respiratory equipment deposited on plastic sheet. 

Step 6 Field Wash Wash hands and face thoroughly.  Shower as soon as 

possible. 

 
 
5.2.5 Personal Monitoring 
 
Personal exposure monitoring   X     will       will not be required for this facility as follows: LEL 
Meter. 
 

5.3  FIRE AND EXPLOSION POTENTIAL 
 
Fire and explosion hazard is low for this facility.  All possible sources of ignition should be 
eliminated within the Exclusion Zone.  Gasoline and LP gas are very flammable and, if used, must 
be handled safely.  Most fuel gases and vapors are heavier than air and may accumulate in low 
lying areas under certain conditions. Based on the preceding information, a “Hot Work Permit”     
  X   will        will not be required on this project. 
 
Fire extinguishers as specified in section 7.0 of this HASP are mandatory. 
 

5.4  GENERAL CONSTRUCTION HAZARDS 
 
The hazards in sections 5.4.1 through 5.4.8 are ranked with section 5.4.8 the most hazardous for 
this project. 
 
5.4.1 Drilling 
No drilling will be done on site. 
 
5.4.2 Falls and Falling Objects 
 
Falls are possible from atop frac tanks, on scissorlifts or manlifts, while mounting/dismounting 
heavy equipment, while beside the excavations, and from getting tripped up by uneven  terrain.    
At any time you must work above 6 feet, you will be provided with a full body harness and 
shock-absorbing lanyard.    When riding on scissorlifts or manlifts you must tie off to the points of 
attachment provided.    Exceptions to the 6 foot rule would be when you are on top of a frac tank 
with guardrails, or climbing a portable ladder where the only feasible tie off would be the ladder 
itself (that does nothing except bring a ladder down on you after you’ve already fallen).    Portable 
extension ladders should be tied off at the top and have secure footing at the bottom, always 
make sure the ladder extends 3 feet past the top.    Avoid the edge of excavations, if you must get 
within a couple feet, tieing off is suggested.   The edge of the excavation should always be marked 
by tape or other means set back from the actual edge so as to provide a warning before reaching 
the edge. 
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Never enter the potential fall zone for material being worked on from scissorlifts or manlifts as 
well as material being hoisted by cranes. 
 
5.4.3 Physical Hazards 
 
Accidents in manual handling of materials are primarily the result of unsafe working habits--
improper lifting, carrying too heavy a load, incorrect gripping, or failing to wear personal 
protective equipment.  These may be avoided by testing the weight of an object before attempting 
to lift and carry it.  If it is too heavy, get help, and if possible, use mechanical lifting aids.   
 
The proper method for lifting is: 
 
 • Get a good footing. 
 • Place feet about shoulder width apart. 
 • Bend knees to pick up load.  Never bend from waist. 
 • Keep back straight. 
 • Get a firm hold.  Grasp opposite corners of the load, if possible. 
 • Keep the back as upright as possible. 
 • Lift gradually by straightening the legs--don't jerk the load. 
 • Keep the weight as close to the body as possible. 
 • When changing directions, turn the entire body, including the feet. 
 • Don't twist the body. 
 
Workers can be struck by vehicles used at a site.  While driving in reverse, the operator usually 
has a more limited field of view than while driving forward and must observe extra caution.  Such 
vehicles must be equipped with a backup alarm to warn workers that the vehicles are moving in 
reverse. 
 
5.4.4 Excavations 
 
 
5.4.5 Electrical Hazards 
 
Utility clearance will be performed prior to any soil penetration, felling of trees, crane, or  boomlift 
work by completing “Utilities and Structures Checklist” form in the Appendix.   The work area 
will be inspected to verify no possibility of contact with overhead utilities. A buffer zone of at 
least 20 feet from overhead utilities must be maintained. 
 
Any electrical power tools must be connected to GFCI (ground fault circuit interrupter) protected 
circuits.  All power cords must be inspected for damage prior to use. 
 
5.4.6 Weather 
 
Common sense precautions will be used primarily.  If conditions are extreme, monitoring and 
other steps as indicated in the H&S heat and cold stress procedure will need to be performed. A 
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temperature-controlled break trailer should be provided.    Workers in cold conditions should 
wear multiple layers of clothing and avoid getting wet.    Workers in hot conditions should take 
cool-down breaks in the shade or in a cooled trailer, and drink plenty of non-caffeinated drinks 
such as water or Gatorade.      
 
  
5.4.7 Noise Hazards 
 
Hearing protection is required for work performed adjacent to operating heavy equipment or 
other noise generating sources.   Based on previous monitoring of heavy equipment sound levels 
in the range of 85-95 dBA will be common.   Earplugs provided by PSC usually have a noise 
reduction rating of 29 which should be more than adequate as long as they are worn according to 
the directions provided with them.   As a rule of thumb, noise levels that interfere with easy 
communication with someone next to you require hearing protection. 
 
5.4.8 Other Hazards 
 
 

5.5  HAZARD COMMUNICATION 
 
Material Safety Data Sheets (MSDSs) are attached to this HASP.  MSDSs for any additional 
chemical on site can be requested from the Health and Safety department. 
 
Any chemicals brought on site will be accompanied by an MSDS which should be reviewed by 
the SSO and discussed at a daily safety meeting.   Harley Dome Energy Services subcontractors 
must have MSDSs for chemicals brought on site.  The Harley Dome Energy Services SSO will 
review the MSDSs prior to use. 
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6.0  EMERGENCY INFORMATION 
 

 Contact Person or Agency  Telephone No. 

Police Grand County Sheriff 435.259.8115 

Fire Lower Valley Fire 970.858.3133 

Hospital 

 

St. Mary’s Hospital 970.244.2551 

Harley Dome Energy Services 
Environmental Health & Safety 
Director 

Clay Walker 720.635.4630 

Harley Dome Energy Services 
Regional Health & Safety Officer 

Clay Walker 720.635.4630 

 

7.0  MISCELLANEOUS 
 

SITE SAFETY MEETINGS 
 
Daily safety meetings will be documented with the Safety Meeting Record.     
 

FIELD FORMS TO BE USED 
 
Copies of the following forms will be completed in field:   

 
Air Monitoring Data Sheet 
Safety Meeting Record 
Utilities and Structures Clearance Checklist 
 

 
Copies of the following forms are available with the Health & Safety Department.  They should be 
used as applicable: 
 

- Bloodborne Pathogens Incident Evaluation Form 
- Supervisor’s Accident/Injury Investigation Report 

 

ADDITIONAL REQUIRED EQUIPMENT TO BE TAKEN INTO FIELD 
 

• First aid kit with eyewash  

• Barricade tape 

• Fire extinguishers - 5lb ABC rated on/in heavy equipment, 10lb ABC rated in the 
exclusion zone. 

• Decon supplies (Alconox, wash tubs, brushes, containers for waste) 
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 HEALTH AND SAFETY PLAN ACCEPTANCE FORM 

  
 INSTRUCTIONS:  This form is to be completed by each PSC employee to work 

on the subject project work site. 
  
  
 Project Name:  __________________________________________________ 
  
 Project Number:  ______________________________ 
  
 I represent that I have read and understand the contents of the above Plan and 

agree to perform my work in accordance with it. 
  
   

Name (print) Signature Date 
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 



  
 

 

 

 
 

TABLES 
 



  
 

 TABLE 1 
 EXPOSURE LIMITS AND RECOGNITION QUALITIES 
 

 EXPOSURE STANDARDS  RECOGNITION QUALITIES 

 
COMPOUND 

TLV/PEL  
(ppm) 

STEL 
((ppm) 

IDLH  
(ppm) 

SKIN 
ABSORBED 

ODOR 
THRESHOLD 

(ppm) 

LEL (%) 
IONIZATION 
POTENTIAL 

(ev) 

Lead 0.05* -- 700 -- varies -- -- 

 

 
TLV/PEL = The more stringent of either the American Conference of Governmental Industrial Hygienist’ (ACGIH) threshold limit value or the Occupational Safety 
and Health Administration (OSHA) permissible exposure limit. 
STEL = Short term exposure limit based on a 15 minute time weighted average. 
IDLH = Immediately dangerous to life and health. 
ppm = Parts per million 
LEL = Lower explosive limit 
* = Milligrams per cubic meter



  
 

 TABLE 2 
 HEALTH HAZARDS AND FIRST AID 
 

COMPOUND SYMPTOMS TARGET ORGANS 

Lead Weakness, lassitude, insomnia, facial pallor, 
anorexia, low weight, malnutrition, 
constipation, abdominal pain, colic, anemia, 
tremors, encephalopathy, hypotension 

Gastrointestinal tract, central 
nervous system, kidneys, blood, 
gingival tissue 

 

 
 NOTE:  General First Aid Treatment 
 
 Eye:  IRRIGATE IMMEDIATELY 
 Skin:  SOAP WASH PROMPTLY 
 Inhalation:  MOVE TO FRESH AIR 
 Ingestion:  GET MEDICAL ATTENTION 



  
 

TABLE 3 
HAZARD MONITORING METHODS, ACTION LEVELS, AND PROTECTIVE MEASURES 

 
 

HAZARD MONITORING 
METHOD 

ACTION LEVEL MONITORING SCHEDULE PROTECTIVE 
MEASURES 

Dust (potentially lead 
contaminated) 
assuming 20,000 ppm 
lead 

 

Laser dust monitor 
<5.0 mg/m3 Periodically (every 30 minutes) during 

invasive field activities 
Level C (half face) 

  5.0-10.0 mg/m3 Periodically (every 30 minutes) during 
invasive field activities 

Level C (full face) 

  >10.0 mg/m3 Continuous monitoring, stop invasive 
field activities 

Stop invasive work, re-
evaluate engineering 

controls. 

   
 

 

Lead Lab analyzed filters none  Full shift samples at project start for 
exposure determination 

Level C (half face) 

  0.5 mg/m3  Level C (full face) 

  2.5 mg/m3  Stop invasive work 

 

 



 

 

TABLE S7-3 
Hazard Monitoring Methods, Action Levels, and Protective Measures 
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Material Safety Data Sheet
Hydrogen Peroxide 35% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrogen Peroxide 35%

Catalog Codes: SLH1927, SLH2776

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Water; Hydrogen Peroxide

CI#: Not applicable.

Synonym:   Hydrogen Peroxide 35%

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

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

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Water 7732-18-5 65

Hydrogen Peroxide 7722-84-1 35

Toxicological Data on Ingredients: Hydrogen Peroxide: ORAL (LD50): Acute: 2000 mg/kg [Mouse]. DERMAL (LD50): Acute:
4060 mg/kg [Rat]. 2000 mg/kg [ pig]. VAPOR (LC50): Acute: 2000 mg/m 4 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant). Hazardous in case of skin contact (corrosive,
permeator), of eye contact (corrosive), of ingestion, . Slightly hazardous in case of inhalation (lung sensitizer). Non-corrosive
for lungs. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory
tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory tract,
characterized by coughing, choking, or shortness of breath. Prolonged exposure may result in skin burns and ulcerations.
Over-exposure by inhalation may cause respiratory irritation. Inflammation of the eye is characterized by redness, watering,
and itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH [Hydrogen Peroxide]. Classified 3 (Not
classifiable for human.) by IARC [Hydrogen Peroxide]. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells.

http://www.sciencelab.com/
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[Hydrogen Peroxide]. Mutagenic for bacteria and/or yeast. [Hydrogen Peroxide]. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to blood, upper respiratory tract, skin, eyes, central
nervous system (CNS). Repeated or prolonged exposure to the substance can produce target organs damage. Repeated
or prolonged contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged
exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection.

Section 4: First Aid Measures

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. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
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 air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:
Evacuate 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. 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 immediate medical attention.

Ingestion:
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 waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: combustible materia

Explosion Hazards in Presence of Various Substances: Slightly explosive in presence of open flames and sparks, of heat,
of organic materials, of metals, of acids.

Fire Fighting Media and Instructions:
Fire: Small fires: Use water. Do not use dry chemicals or foams. CO2, or Halon may provide limited control. Large fires: Flood
fire area with water from a distance. Move containers from fire area if you can do it without risk. Do not move cargo or vehicle
if cargo has been exposed to heat. Fight fire from maximum distance or use unmanned hose holders or monitor nozzles.
Cool containers with flooding quantities of water until well after fire is out. ALWAYS stay away from tanks engulfed in fire.
For massive fire, use unmanned hose holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. /
Hydrogen peroxide, aqueous solution, with not less than 8% but less than 20% Hydrogen peroxide; Hydrogen peroxide,
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aqueous solution, with not less than 20% but not more than 60% Hydrogen peroxide (stabilized as necessary)/ [QC Reviewed]
[U.S. Department of Transportation. 2000 Emergency Response Guidebook. RSPA P 5800.8 Edition. Washington, D.C: U.S.
Government Printing Office, 2000,p. G-140]

Special Remarks on Fire Hazards:
Most cellulose (wood, cotton) materials contain enough catalyst to cause spontaneous ignition with 90% Hydrogen Peroxide.
Hydrogen Peroxide is a strong oxider. It is not flammable itself, but it can cause spontaneous combustion of flammable
materials and continued support of the combustion because it liberates oxygen as it decomposes. Hydrogen peroxide mixed
with magnesium and a trace of magnesium dioxide will ignite immediately.

Special Remarks on Explosion Hazards:
Soluble fuels (acetone, ethanol, glycerol) will detonate on a mixture with peroxide over 30% concentration, the violence
increasing with concentration. Explosive with acetic acid, acetic anhydride, acetone, alcohols, carboxylic acids, nitrogen
containing bases, As2S3, Cl2 + KOH, FeS, FeSO4 + 2 methylpryidine + H2SO4, nitric acid, potassium permanganate,
P2O5, H2Se, Alcohols + H2SO4, Alcohols + tin chloride, Antimoy trisulfide, chlorosulfonic acid, Aromatic hydrocarbons
+ trifluoroacetic acid, Azeliac acid + sulfuric acid (above 45 C), Benzenesulfonic anhydride, tert-butanol + sulfuric acid,
Hydrazine, Sulfuric acid, Sodium iodate, Tetrahydrothiophene, Thiodiglycol, Mercurous oxide, mercuric oxide, Lead dioxide,
Lead oxide, Manganese dioxide, Lead sulfide, Gallium + HCl, Ketenes + nitric acid, Iron (II) sulfate + 2-methylpyridine +
sulfuric acid, Iron (II) sulfate + nitric acid, + sodium carboxymethylcellulose (when evaporated), Vinyl acetate, trioxane, water
+ oxygenated compounds (eg: acetaldehyde, acetic acid, acetone, ethanol, formaldehyde, formic acid, methanol, 2-propanol,
propionaldehyde), organic compounds. Beware: Many mixitures of hydrogen peroxide and organic materials may not
explode upon contact. However, the resulting combination is detonatable either upon catching fire or by impact. EXPLOSION
HAZARD: SEVERE, WHEN HIGHLY CONCENTRATED OR PURE H2O2 IS EXPOSED TO HEAT, MECHANICAL IMPACT,
OR CAUSED TO DECOMPOSE CATALYTICALLY BY METALS & THEIR SALTS, DUSTS & ALKALIES. ANOTHER
SOURCE OF HYDROGEN PEROXIDE EXPLOSIONS IS FROM SEALING THE MATERIAL IN STRONG CONTAINERS.
UNDER SUCH CONDITIONS EVEN GRADUAL DECOMPOSITION OF HYDROGEN PEROXIDE TO WATER + 1/2 OXYGEN
CAN CAUSE LARGE PRESSURES TO BUILD UP IN THE CONTAINERS WHICH MAY BURST EXPLOSIVELY. Fire or
explosion: May explode from friction, heat or contamination. These substances will accelerate burning when involved in a fire.
May ignite combustibles (wood, paper, oil, clothing, etc.). Some will react explosively with hydrocarbons (fuels). Containers
may explode when heated. Runoff may create fire or explosion hazard. /Hydrogen peroxide, aqueous solution, stabilized,
with more than 60% Hydrogen peroxide; Hydrogen peroxide, stabilized/ [QC Reviewed] [U.S. Department of Transportation.
2000 Emergency Response Guidebook. RSPA P 5800.8 Edition. Washington, D.C: U.S. Government Printing Office,
2000,p. G-143] . Fire or explosion: These substances will accelerate burning when involved in a fire. Some may decompose
explosively when heated or involved in a fire. May explode from heat or contamination. Some will react explosively with
hydrocarbons (fuels). May ignite combustibles (wood, paper, oil, clothing, etc.). Containers may explode when heated. Runoff
may create fire or explosion hazard. /Hydrogen peroxide, aqueous solution, with not less than 8% but less than 20% Hydrogen
peroxide; Hydrogen peroxide, aqueous solution, with not less than 20% but not more than 60% Hydrogen peroxide (stabilized
as necessary)/ [QC Reviewed] [U.S. Department of Transportation. 2000 Emergency Response Guidebook. RSPA P 5800.8
Edition. Washington, D.C: U.S. Government Printing Office, 2000,p. G-140] (Hydrogen Peroxide)

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:
Corrosive liquid. Oxidizing material. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep substance
damp using water spray. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,
basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible material.. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient ventilation, wear
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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, reducing agents, combustible materials,
organic materials, metals, acids, alkalis.

Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Do not store above 8°C (46.4°F).
Refrigerate Sensitive to light. Store in light-resistant containers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. 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 handling this
product.

Exposure Limits:
Hydrogen Peroxide TWA: 1 (ppm) from ACGIH (TLV) [United States] TWA: 1 (ppm) from OSHA (PEL) [United States] TWA: 1
STEL: 2 [Canada] TWA: 1.4 (mg/m3) from NIOSH TWA: 1.4 (mg/m3) from OSHA (PEL) [United States] TWA: 1 (ppm) [United
Kingdom (UK)] TWA: 1.4 (mg/m3) [United Kingdom (UK)]3 Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Odorless.

Taste: Bitter. Slight acid.

Molecular Weight: Not applicable.

Color: Clear Colorless.

pH (1% soln/water): Neutral.

Boiling Point: 108°C (226.4°F)

Melting Point: -33°C (-27.4°F)

Critical Temperature: Not available.

Specific Gravity: 1.1 (Water = 1)

Vapor Pressure: 3.1 kPa (@ 20°C)

Vapor Density: 1.1 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:
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Easily soluble in cold water. Soluble in diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable. It contains a stabilizer.

Instability Temperature: Not available.

Conditions of Instability: Light, excess heat, combustible materials, incompatible materials (Hydrogen Peroxide)

Incompatibility with various substances:
Reactive with reducing agents, combustible materials, organic materials, metals, acids, alkalis. Slightly reactive with water.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Light sensitive. Incompatible with reducing materials, ethers (dioxane, furfuran, tetrahydrofuran), oxidizing materials,
Metals(eg. potassium, sodium lithium, iron, copper, brass, bronze, chromium, zinc, lead, silver, nickel), metal oxides (eg.
cobalt oxide, iron oxide, lead oxide, lead hydroxide, manganese oxide), metal salts (eg. calcium permanganate, salts of
iron), manganese, asbestos, vanadium, platinium, tungsten, molybdeum, triethylamine, palladium, sodium pyrophosphate,
carboxylic acids, cyclopentadiene, formic acid, rust, ketones, sodium carbonate, alcohols, sodium borate, aniline, mercurous
chloride, rust, nitric acid, sodium pyrophosphate, hexavalent chromium compounds, tetrahydrofuran, sodium fluoride organic
matter, potassium permanganate, urea, chlorosulfonic acid, manganese dioxide, hydrogen selenide, charcoal, coal, sodium
borate, alkalies, cyclopentadiene, glycerine, cyanides (potassium, cyanide, sodium cyanide), nitrogen compounds.. Caused to
decompose catalytically by metals (in order of decreasing effectiveness): Osmium, Palladium, Platinum, Iridium, Gold, Silver,
Manganese, Cobalt, Copper, Lead. Concentrated hydrogen peroxide may decompose violently or explosively in contact with
iron, copper, chromium, and most other metals and their salts, and dust.  (Hydrogen Peroxide)

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact.

Toxicity to Animals:
Acute oral toxicity (LD50): 5714 mg/kg (Mouse) (Calculated value for the mixture). Acute dermal toxicity (LD50): 5714 mg/kg
( pig) (Calculated value for the mixture).

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH [Hydrogen Peroxide]. Classified 3 (Not classifiable
for human.) by IARC [Hydrogen Peroxide]. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. [Hydrogen
Peroxide]. Mutagenic for bacteria and/or yeast. [Hydrogen Peroxide]. Contains material which may cause damage to the
following organs: blood, upper respiratory tract, skin, eyes, central nervous system (CNS).

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant). Hazardous in case of skin contact (corrosive, permeator), of eye contact
(corrosive), of ingestion, of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
May cause cancer and may affect genetic material based on animal data. May be tumorigenic. (Hydrogen Peroxide)

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes severe skin irritation and possible burns. Absorption into skin may affect
behavior/central nervous system (tremor, ataxia, convulsions), respiration (dyspnea, pulmonary emboli), brain. Eyes: Causes
severe eye irritation, superficial clouding, corneal edema, and may cause burns. Inhalation: Causes respiratory tract irritation
with coughing, lacrimation. May cause chemical burns to the respiratory tract. May affect behavior/Central nervous system
(insomnia, headache, ataxia, nervous tremors with numb extremities) and may cause ulceration of nasal tissue, and , chemical
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pneumonia, unconciousness, and possible death. At high concentrations, respiratory effects may include acute lung damage,
and delayed pulmonary edema. May affect blood. Ingestion: Causes gastrointestional tract irritation with nausea, vomiting,
hypermotility, and diarrhea. Causes

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

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

Section 14: Transport Information

DOT Classification:
Class 8: Corrosive material CLASS 5.1: Oxidizing material.

Identification: : Hydrogen peroxide, aqueous solution UNNA: 2014 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
New York acutely hazardous substances: Hydrogen Peroxide Rhode Island RTK hazardous substances: Hydrogen Peroxide
Pennsylvania RTK: Hydrogen Peroxide Florida: Hydrogen Peroxide Minnesota: Hydrogen Peroxide Massachusetts RTK:
Hydrogen Peroxide New Jersey: Hydrogen Peroxide California Director's List of Hazardous Substances: Hydrogen Peroxide
TSCA 8(b) inventory: Hydrogen Peroxide SARA 302/304/311/312 extremely hazardous substances: Hydrogen Peroxide
CERCLA: Hazardous substances.: Hydrogen Peroxide: 1 lbs. (0.4536 kg);

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS C: Oxidizing material. CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC):
R8- Contact with combustible material may cause fire. R34- Causes burns. S3- Keep in a cool place. S26- In case of contact
with eyes, rinse immediately with plenty of water and seek medical advice. S28- After contact with skin, wash immediately with
plenty of water. S36/37/39- Wear suitable protective clothing, gloves and eye/face protection. S45- In case of accident or if you
feel unwell, seek medical advice immediately (show the label where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0
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Reactivity: 1

Personal Protection:

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

Health: 2

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 05:46 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to 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 no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Aluminum Chloride Solution MSDS

Section 1: Chemical Product and Company Identification

Product Name: Aluminum Chloride Solution

Catalog Codes: SLA2521

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Water

CI#: Not applicable.

Synonym:   Aluminum Chloride Solution for Sulfide, APHA

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

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

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Aluminum chloride hexahydrate 7784-13-6 69.4

Water 7732-18-5 30.6

Toxicological Data on Ingredients: Aluminum chloride hexahydrate: ORAL (LD50): Acute: 3311 mg/kg [Rat]. 1990 mg/kg
[Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, . Hazardous in case of skin contact
(corrosive), of eye contact (corrosive). Liquid or spray mist may produce tissue damage particularly on mucous membranes of
eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation
of respiratory tract, characterized by coughing, choking, or shortness of breath. Inflammation of the eye is characterized by
redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS:
Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be
toxic to blood, kidneys, mucous membranes, brain, skin, eyes, bones, central nervous system (CNS). Repeated or prolonged
exposure to the substance can produce target organs damage. Repeated or prolonged contact with spray mist may produce

http://www.sciencelab.com/
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chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray mist may produce respiratory tract
irritation leading to frequent attacks of bronchial infection.

Section 4: First Aid Measures

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. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:
Evacuate 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.

Ingestion:
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 waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances: Non-explosive in presence of open flames and sparks, of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:
Corrosive liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material. Do not get water
inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,
basements or confined areas; dike if needed. Call for assistance on disposal.
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Section 7: Handling and Storage

Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. 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, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. 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 handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Not available.

Taste: Not available.

Molecular Weight: Not applicable.

Color: Clear Colorless.

pH (1% soln/water): Neutral.

Boiling Point: The lowest known value is 100°C (212°F) (Water).

Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: Weighted average: 1.68 (Water = 1)

Vapor Pressure: The highest known value is 2.3 kPa (@ 20°C) (Water).

Vapor Density: The highest known value is 0.62 (Air = 1) (Water).

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility: Easily soluble in cold water, hot water, diethyl ether.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, alkalis.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Deliquescent. Decomposes on exposure to moist air or water. (Aluminum chloride
hexahydrate)

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 2867 mg/kg (Mouse) (Calculated value for the mixture).

Chronic Effects on Humans:
May cause damage to the following organs: blood, kidneys, mucous membranes, brain, skin, eyes, bones, central nervous
system (CNS).

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant), of ingestion, . Hazardous in case of skin contact (corrosive), of eye contact
(corrosive), of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
May cause birth defects (teratogenic) based on animal test data. No human test data found. May affect genetic material
(mutagenic) (Aluminum chloride hexahydrate)

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Corrosive. Causes severe skin irritation and burns. Eyes: Corrosive. Causes severe
eye irritation and burns. May cause conjunctivitis and corneal damage. Inhalation: Corrosive. Material is irritating to mucous
membranes and upper respiratory tract. It can cause chemical burns to the respiratory tract. It may cause systemic effects.
Ingestion: Corrosive. Causes gastrointestinal tract irritation and burns. May cause severe and permanent damage to the
digestive tract. Symptoms may include nausea, vomiting and abdominal pain and spasms. May cause systemic effects since
aluminum may be readily absorbed from the gastrointestinal tract. It may affect the urinary system (kidneys- hematuria), brain
(degenerative changes). Chronic Potential Health Effects: Skin: Repeated or prologed skin contact may cause dermatitis,
an allergic reaction. Ingestion: Prolonged or repeated ingestion, resulting in aluminum accumulation, may affect behavior/
brain/nervous system (degenerative changes, hallucinations, decreased cognitive function, memory loss, seizures, ataxia,
convulsions, dimished alertness, personality changes, intellectual changes, altered mood, speech and language impairment,
tremors, myoclonic jerks, weakness, fatigue), blood (anemia, changes in red blood cell and white blood cell count), metabolism
(hypocalcemia, hypophosphatemia due to alterations in blood serum electrolytes), liver, urinary system (kidneys - acute
renal failure, acute tubular necrosis), and musculoskeletal system/bones (aluminum-induced osteomalacia or also known as
aluminum-related bone disease due to decreased bone formation/inhibition of osteoblast function). Aluminum accumulation
may also affect the heart and cause cardiomegaly.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
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Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

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

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Aluminum Chloride Solution UNNA: 2581 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations: TSCA 8(b) inventory: Water

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada): CLASS E: Corrosive liquid.

DSCL (EEC):
R34- Causes burns. S24/25- Avoid contact with skin and eyes. S26- In case of contact with eyes, rinse immediately with plenty
of water and seek medical advice. S28- After contact with skin, wash immediately with plenty of [***] S37/39- Wear suitable
gloves and eye/face protection. S38- In case of insufficient ventilation, wear suitable respiratory equipment.

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 0

Personal Protection:

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

Health: 3

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.
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Other Special Considerations: Not available.

Created: 10/10/2005 12:47 AM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to 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 no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Hydrochloric acid, 20 deg. Be MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrochloric acid, 20 deg. Be

Catalog Codes: SLH2578

CAS#: Mixture.

RTECS: MW4025000

TSCA: TSCA 8(b) inventory: Hydrochloric acid

CI#: Not applicable.

Synonym:   Hydrochloric Acid; Muriatic Acid

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

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

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Hydrogen chloride 7647-01-0 30-32

Water 7732-18-5 68-70

Toxicological Data on Ingredients: Hydrogen chloride: GAS (LC50): Acute: 4701 ppm 0.5 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion, . Slightly
hazardous in case of inhalation (lung sensitizer). Non-corrosive for lungs. Liquid or spray mist may produce tissue damage
particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the
spray mist may produce severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath.
Severe over-exposure can result in death. Inflammation of the eye is characterized by redness, watering, and itching. Skin
inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for
human.) by IARC [Hydrochloric acid]. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, mucous membranes, upper
respiratory tract, skin, eyes, Circulatory System, teeth. Repeated or prolonged exposure to the substance can produce target

http://www.sciencelab.com/
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organs damage. Repeated or prolonged contact with spray mist may produce chronic eye irritation and severe skin irritation.
Repeated or prolonged exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial
infection. Repeated exposure to a highly toxic material may produce general deterioration of health by an accumulation in one
or many human organs.

Section 4: First Aid Measures

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. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
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 air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:
Evacuate 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. 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 immediate medical attention.

Ingestion:
If swallowed, 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 waistband. Get medical attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of metals

Explosion Hazards in Presence of Various Substances: Non-explosive in presence of open flames and sparks, of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:
Non combustible. Calcium carbide reacts with hydrogen chloride gas with incandescence. Uranium phosphide reacts with
hydrochloric acid to release spontaneously flammable phosphine. Rubidium acetylene carbides burns with slightly warm
hydrochloric acid. Lithium silicide in contact with hydrogen chloride becomes incandescent. When dilute hydrochloric acid is
used, gas spontaneously flammable in air is evolved. Magnesium boride treated with concentrated hydrochloric acid produces
spontaneously flammble gas. Cesium acetylene carbide burns hydrogen chloride gas. Cesium carbide ignites in contact with
hydrochloric acid unless acid is dilute. Reacts with most metals to produce flammable Hydrodgen gas.

Special Remarks on Explosion Hazards:
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Hydrogen chloride in contact with the following can cause an explosion, ignition on contact, or other violent/vigorous reaction:
Acetic anhydride AgClO + CCl4 Alcohols + hydrogen cyanide, Aluminum Aluminum-titanium alloys (with HCl vapor), 2-Amino
ethanol, Ammonium hydroxide, Calcium carbide Ca3P2 Chlorine + dinitroanilines (evolves gas), Chlorosulfonic acid Cesium
carbide Cesium acetylene carbide, 1,1-Difluoroethylene Ethylene diamine Ethylene imine, Fluorine, HClO4 Hexalithium
disilicide H2SO4 Metal acetylides or carbides, Magnesium boride, Mercuric sulfate, Oleum, Potassium permanganate,
beta-Propiolactone Propylene oxide Rubidium carbide, Rubidium, acetylene carbide Sodium (with aqueous HCl), Sodium
hydroxide Sodium tetraselenium, Sulfonic acid, Tetraselenium tetranitride, U3P4 , Vinyl acetate. Silver perchlorate with carbon
tetrachloride in the presence of hydrochloric acid produces trichloromethyl perchlorate which detonates at 40 deg. C.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:
Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration
level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.
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, organic
materials, metals, alkalis, moisture. May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a strong
polyethylene inner package.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. 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 handling this
product.

Exposure Limits:
CEIL: 5 (ppm) from OSHA (PEL) [United States] CEIL: 7 (mg/m3) from OSHA (PEL) [United States] CEIL: 5 from NIOSH
CEIL: 7 (mg/m3) from NIOSH TWA: 1 STEL: 5 (ppm) [United Kingdom (UK)] TWA: 2 STEL: 8 (mg/m3) [United Kingdom
(UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Pungent. Irritating (Strong.)
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Taste: Not available.

Molecular Weight: Not applicable.

Color: Colorless to light yellow.

pH (1% soln/water): Acidic.

Boiling Point: 80°C (176°F) - 85 C(185 F)

Melting Point: -55°C (-67°F) to -46.2 C

Critical Temperature: Not available.

Specific Gravity: 1.149 - 1.159(Water = 1)

Vapor Pressure: 7.7 kPa (@ 120°C)

Vapor Density: 1.267 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.25 to 10 ppm

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility: Soluble in cold water, hot water, diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances:
Highly reactive with metals. Reactive with oxidizing agents, organic materials, alkalis.

Corrosivity:
Extremely corrosive in presence of aluminum, of copper, of stainless steel(304), of stainless steel(316). Non-corrosive in
presence of glass.

Special Remarks on Reactivity:
Reacts with water especially when water is added to the product. Absorption of gaseous hydrogen chloride on mercuric
sulfate becomes violent @ 125 deg. C. Sodium reacts very violently with gaseous hydrogen chloride. Calcium phosphide and
hydrochloric acid undergo very energetic reaction. It reacts with oxidizers releasing chlorine gas. Incompatible with, alkali
metals, carbides, borides, metal oxides, vinyl acetate, acetylides, sulphides, phosphides, cyanides, carbonates. Reacts with
most metals to produce flammable Hydrogen gas. Reacts violently (moderate reaction with heat of evolution) with water
especially when water is added to the product. Isolate hydrogen chloride from heat, direct, alkalies (reacts vigorously), organic
materials, and oxidizers (especially nitric acid and chlorates), amines, metals, copper and alloys (e.g. brass), hydroxides,
zinc (galvanized materials), lithium silicide (incandescence), sulfuric acid(increase in temperature and pressure) Hydrogen
chloride gas is emitted when this product is in contact with sulfuric acid. Adsorption of Hydrochloric Acid onto silicon dioxide
results in exothmeric reaction. Hydrogen chloride causes aldehydes and epoxides to violently polymerize. Hydrogen chloride
or Hydrochloric Acid in contact with the folloiwng can cause explosion or ignition on contact or other violent/vigorous reaction:
Acetic anhydride, Alcohols + hydrogen cyanide, Aluminum, Aluminum phosphide, Aluminum-titanium alloys (with HCl
vapor), 2-Amino ethanol, Ammonium, Ammonium hydroxide, 1,4-Benzoquinone diimine, Calcium acetylide (incandescence
upon warming), Calcium carbide, Calcium phosphide, Carbon tetrachloride + silver perchlorate (produce trichlormethyl
perchlorate), Cesium acetylene carbide, Cesium carbide, Cesium telluroacylates, Chlorine + dinitroanilines (evolves
gas), Chloroacetaldehyde oxime, Chlorosulfonic acid, Cyanogen chloride (when catalyzed by HCl), 1,1-Difluoroethylene,
Dinitroanilines, Ethylene, Ethylene diamine, Ethyl 2-formylpropionate oxime (when generated by using HCl as a catalyst),

Special Remarks on Corrosivity:
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Highly corrosive. Incompatible with copper and copper alloys. It attacks nearly all metals (mercury, gold, platinium, tantalum,
silver, and certain alloys are exceptions). It is one of the most corrosive of the nonoxidizing acids in contact with copper alloys.
No corrosivity data on zinc, steel. Severe Corrosive effect on brass and bronze

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
Acute oral toxicity (LD50): 900 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 1108 ppm, 1 hours [Mouse]. Acute toxicity of
the vapor (LC50): 3124 ppm, 1 hours [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Hydrochloric acid]. May cause damage to the
following organs: kidneys, liver, mucous membranes, upper respiratory tract, skin, eyes, Circulatory System, teeth.

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of ingestion, . Hazardous in case of eye contact
(corrosive), of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals:
Lowest Published Lethal Doses (LDL/LCL) LDL [Man] -Route: Oral; 2857 ug/kg LCL [Human] - Route: Inhalation; Dose: 1300
ppm/30M LCL [Rabbit] - Route: Inhalation; Dose: 4413 ppm/30M

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (fetoxicity). May affect genetic material.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Corrosive. Causes severe skin irritation and burns. Eyes: Corrosive. Causes severe
eye irritation/conjuntivitis, burns, corneal necrosis. Inhalation: May be fatal if inhaled. Material is extremely destructive to
tissue of the mucous membranes and upper respiratory tract. Inhalation of hydrochloric acid fumes produces nose, throat,
and larryngeal burning, and irritation, pain and inflammation, coughing, sneezing, choking sensation, hoarseness, laryngeal
spasms, upper respiratory tract edema, chest pains, as well has headache, and palpitations. Inhalation of high concentrations
can result in corrosive burns, necrosis of bronchial epithelium, constriction of the larynx and bronchi, nasospetal perforation,
glottal closure,  occur, particularly if exposure is prolonged. May affect the liver. Ingestion: May be fatal if swallowed. Causes
irritation and burning, ulceration, or perforation of the gastrointestinal tract and resultant peritonitis, gastric hemorrhage and
infection. Can also cause nausea, vomitting (with "coffee ground" emesis), diarrhea, thirst, difficulty swallowing, salivation,
chills, fever, uneasiness, shock, strictures and stenosis (esophogeal, gastric, pyloric). May affect behavior (excitement),
the cardiovascular system (weak rapid pulse, tachycardia), respiration (shallow respiration), and urinary system (kidneys-
renal failure, nephritis). Acute exposure via inhalation or ingestion can also cause erosion of tooth enamel. Chronic Potential
Health Effects: Prolonged or repeated inhalation and/or ingestion may affect liver, bleeding of nose and gums, nasal and oral
mucosal ulceration, conjunctivitis, respiratory tract (changes in pulmonary function, chronic bronchitis, overt respiratory tract
abnormalities), teeth (yellowing of teethand erosion of tooth enamel), kidneys, and behavior (muscle contraction or spasticity).
Prolonged or repeated skin contact may cause dermatitis. Prolonged or repeated eye contact with vapor/mist can cause
conjunctivitis dyspnea, bronchitis. Chemical pneumonitis and pulmonary edema can also

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.
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Section 13: Disposal Considerations

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

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Hydrochloric acid, solution UNNA: 1789 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Connecticut hazardous material survey.: Hydrochloric acid Illinois toxic substances disclosure to employee act: Hydrochloric
acid Illinois chemical safety act: Hydrochloric acid New York release reporting list: Hydrochloric acid Rhode Island RTK
hazardous substances: Hydrochloric acid Pennsylvania RTK: Hydrochloric acid Minnesota: Hydrochloric acid Massachusetts
RTK: Hydrochloric acid Massachusetts spill list: Hydrochloric acid New Jersey: Hydrochloric acid New Jersey spill list:
Hydrochloric acid Louisiana RTK reporting list: Hydrochloric acid Louisiana spill reporting: Hydrochloric acid California
Director's List of Hazardous Substances: Hydrochloric acid TSCA 8(b) inventory: Hydrochloric acid TSCA 4(a) proposed test
rules: Hydrochloric acid SARA 302/304/311/312 extremely hazardous substances: Hydrochloric acid SARA 313 toxic chemical
notification and release reporting: Hydrochloric acid CERCLA: Hazardous substances.: Hydrochloric acid: 5000 lbs. (2268 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 Classifications:

WHMIS (Canada):
CLASS D-2A: Material causing other toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):
R25- Toxic if swallowed. R26- Very toxic by inhalation. R34- Causes burns. S1/2- Keep locked up and out of the reach of
children. S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. S28- After contact
with skin, wash immediately with plenty of [***] S36/37/39- Wear suitable protective clothing, gloves and eye/face protection.
S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 1

Personal Protection:

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

Health: 3

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.
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Section 16: Other Information

References:
-Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -SAX, N.I.
Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -The Sigma-Aldrich Library of
Chemical Safety Data, Edition II. -Guide de la loi et du règlement sur le transport des marchandises dangeureuses au canada.
Centre de conformité internatinal Ltée. 1986.

Other Special Considerations: Not available.

Created: 10/09/2005 05:45 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to 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 no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Nitric Acid, 20% w/w MSDS

Section 1: Chemical Product and Company Identification

Product Name: Nitric Acid, 20% w/w

Catalog Codes: SLN1942

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Nitric acid, 70%; Water

CI#: Not applicable.

Synonym:  

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

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

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Water 7732-18-5 86

Nitric acid, fuming 7697-37-2 14

Toxicological Data on Ingredients: Nitric acid, fuming: VAPOR (LC50): Acute: 67 ppm 4 hour(s) [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant), of ingestion, of inhalation.
Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin
contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized by
coughing, choking, or shortness of breath. Severe over-exposure can result in death. Inflammation of the eye is characterized
by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant), of ingestion, of inhalation.
Non-sensitizer for skin. CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC
EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, mucous membranes.
Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged contact
with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray mist

http://www.sciencelab.com/
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may produce respiratory tract irritation leading to frequent attacks of bronchial infection. Repeated exposure to an highly
toxic material may produce general deterioration of health by an accumulation in one or many human organs. Repeated or
prolonged inhalation of vapors may lead to chronic respiratory irritation.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
If the chemical got onto the clothed portion of the body, remove the contaminated clothes as quickly as possible, protecting
your own hands and body. Place the victim under a deluge shower. If the chemical got on the victim's exposed skin, such
as the hands : Gently and thoroughly wash the contaminated skin with running water and non-abrasive soap. Be particularly
careful to clean folds, crevices, creases and groin. Cold water may be used. If irritation persists, seek medical attention. Wash
contaminated clothing before reusing.

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

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate 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. 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 immediate medical attention.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of reducing materials, of combustible
materials, of organic materials.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures
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Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:
Corrosive liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material. Do not get water
inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,
basements or confined areas; dike if needed. Call for assistance on disposal. Neutralize the residue with a dilute solution of
sodium carbonate. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS and
with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapour/spray. Never add water to this product
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 reducing agents,
combustible materials, metals, alkalis. May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a
strong polyethylene inner package.

Storage:
May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a strong polyethylene inner package.
Corrosive materials should be stored in a separate safety storage cabinet or room.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. 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 handling this
product.

Exposure Limits:
Nitric acid, fuming TWA: 2 CEIL: 4 (ppm) TWA: 5 CEIL: 10 (mg/m3) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Disagreeable and choking. (Strong.)

Taste: Not available.

Molecular Weight: Not applicable.

Color: Clear Colorless.

pH (1% soln/water): Acidic.

Boiling Point: The lowest known value is 82.6°C (180.7°F) (Nitric acid, fuming). Weighted average: 97.56°C (207.6°F)

Melting Point: May start to solidify at -41.6°C (-42.9°F) based on data for: Nitric acid, fuming.
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Critical Temperature: Not available.

Specific Gravity: Weighted average: 1.05 (Water = 1)

Vapor Pressure:
The highest known value is 45 mm of Hg (@ 20°C) (Nitric acid, fuming). Weighted average: 21.38 mm of Hg (@ 20°C)

Vapor Density: The highest known value is 0.62 (Air = 1) (Water).

Volatility: Not available.

Odor Threshold: The highest known value is 0.29 ppm (Nitric acid, fuming)

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances:
Extremely reactive or incompatible with alkalis. Highly reactive with metals. Reactive with reducing agents, combustible
materials. Slightly reactive to reactive with organic materials, acids.

Corrosivity:
Highly corrosive in presence of steel, of aluminum, of zinc, of copper. Corrosive in presence of stainless steel(304). Slightly
corrosive to corrosive in presence of stainless steel(316). Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute toxicity
of the vapor (LC50): 479 ppm 4 hour(s) (Rat) (Calculated value for the mixture).

Chronic Effects on Humans: The substance is toxic to lungs, mucous membranes.

Other Toxic Effects on Humans: Very hazardous in case of skin contact (corrosive, irritant, permeator), of ingestion, of
inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information
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Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 8: Corrosive liquid.

Identification: : Nitric acid, solution (Nitric acid, fuming) : NA2031 PG: III

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Nitric acid, 70% Massachusetts RTK: Nitric acid, 70% TSCA 8(b) inventory: Nitric acid, 70%; Water
SARA 302/304/311/312 extremely hazardous substances: Nitric acid, 70% SARA 313 toxic chemical notification and release
reporting: Nitric acid, 70% CERCLA: Hazardous substances.: Nitric acid, 70%;

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS D-2A: Material causing other toxic
effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):
R26- Very toxic by inhalation. R35- Causes severe burns.

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 0

Personal Protection:

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

Health: 3

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
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Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 11:00 AM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to 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 no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Sodium Hydroxide - Thiosulfate, 50% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium Hydroxide - Thiosulfate, 50%

Catalog Codes: SLS2452

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Sodium hydroxide; Sodium
thiosulfate anhydrous; Water

CI#: Not available.

Synonym:  

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

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

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sodium hydroxide 1310-73-2 50

Sodium thiosulfate anhydrous 7772-98-7 2.5

Water 7732-18-5 47.5

Toxicological Data on Ingredients: Sodium hydroxide LD50: Not available. LC50: Not available. Sodium thiosulfate
anhydrous LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:
Extremely hazardous in case of skin contact (corrosive, irritant), of eye contact (irritant), of ingestion. Very hazardous in
case of inhalation. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and
respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory
tract, characterized by coughing, choking, or shortness of breath. Inflammation of the eye is characterized by redness,
watering, and itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Non-corrosive for skin. Non-irritant for skin. Non-sensitizer for skin. Non-permeator by skin. Non-irritating to the eyes.
Non-hazardous in case of ingestion. Non-hazardous in case of inhalation. CARCINOGENIC EFFECTS: Not available.

http://www.sciencelab.com/
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MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to lungs, mucous membranes. Repeated or prolonged exposure to the substance can
produce target organs damage. Repeated or prolonged contact with spray mist may produce chronic eye irritation and severe
skin irritation. Repeated or prolonged exposure to spray mist may produce respiratory tract irritation leading to frequent attacks
of bronchial infection.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
If the chemical got onto the clothed portion of the body, remove the contaminated clothes as quickly as possible, protecting
your own hands and body. Place the victim under a deluge shower. If the chemical got on the victim's exposed skin, such
as the hands : Gently and thoroughly wash the contaminated skin with running water and non-abrasive soap. Be particularly
careful to clean folds, crevices, creases and groin. Cold water may be used. If irritation persists, seek medical attention. Wash
contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate 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. 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 immediate medical attention.

Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

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

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures
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Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of acetic acid.

Large Spill:
Corrosive liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material. Do not get water
inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,
basements or confined areas; dike if needed. Call for assistance on disposal. Neutralize the residue with a dilute solution of
acetic acid. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS and with
local authorities.

Section 7: Handling and Storage

Precautions:
Keep container dry. Do not breathe gas/fumes/ vapour/spray. Never add water to this product In case of insufficient ventilation,
wear suitable respiratory equipment If you feel unwell, seek medical attention and show the label when possible. Avoid contact
with skin and eyes Keep away from incompatibles such as moisture.

Storage: Corrosive materials should be stored in a separate safety storage cabinet or room.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. 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 handling this
product.

Exposure Limits:
Sodium hydroxide CEIL: 2 (mg/m3) from ACGIH [1995] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Not available.

Taste: Not available.

Molecular Weight: Not applicable.

Color: Not available.

pH (1% soln/water): Basic.

Boiling Point: The lowest known value is 100°C (212°F) (Water).

Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: Weighted average: 1.38 (Water = 1)

Vapor Pressure: The highest known value is 17.535 mm of Hg (@ 20°C) (Water).
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Vapor Density: The highest known value is 0.62 (Air = 1) (Water).

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:
Easily soluble in cold water. Soluble in hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Slightly corrosive to corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans: The substance is toxic to lungs, mucous membranes.

Other Toxic Effects on Humans:
Extremely hazardous in case of skin contact (corrosive, irritant), of ingestion. Very hazardous in case of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.
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Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 8: Corrosive liquid.

Identification: : Sodium hydroxide, solution (Sodium hydroxide) : UN1824 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Sodium hydroxide Massachusetts RTK: Sodium hydroxide TSCA 8(b) inventory: Sodium hydroxide;
Sodium thiosulfate anhydrous; Water

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-2A: Material causing other toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC): R35- Causes severe burns.

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 0

Personal Protection:

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

Health: 3

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 12:06 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to 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
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no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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SIGMA-ALDRICH 
Material Safety Data Sheet 

 
Version 3.0   

Revision Date  02/12/2010 
Print Date 09/21/2010 

 
1. PRODUCT AND COMPANY IDENTIFICATION 

Product name : Sodium hypochlorite solution 
 

Product Number : 425044 
Brand : Sigma-Aldrich 
 
Company : Sigma-Aldrich 

3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

Telephone : +18003255832 
Fax : +18003255052 
Emergency Phone # : (314) 776-6555 

 
2. COMPOSITION/INFORMATION ON INGREDIENTS 

Formula : ClNaO  
 
CAS-No. EC-No. Index-No. Concentration 

Sodium hypochlorite 
7681-52-9 231-668-3 017-011-00-1 >= 10 - <= 15 % 

Water 
7732-18-5 231-791-2  -  >= 85 - <= 90 % 

 
 

3. HAZARDS IDENTIFICATION 

Emergency Overview 

OSHA Hazards 
Corrosive  

HMIS Classification 
Health hazard: 3 
Flammability: 0 
Physical hazards: 0 

NFPA Rating 
Health hazard: 3 
Fire: 0 
Reactivity Hazard: 0 

Potential Health Effects 

Inhalation May be harmful if inhaled. Material is extremely destructive to the tissue of the 
mucous membranes and upper respiratory tract.  

Skin May be harmful if absorbed through skin. Causes skin burns.  
Eyes Causes eye burns.  
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Ingestion May be harmful if swallowed. Causes burns.  
 

4. FIRST AID MEASURES 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician. 

In case of skin contact 
Take off contaminated clothing and shoes immediately. Wash off with soap and plenty of water. Consult a physician. 

In case of eye contact 
Continue rinsing eyes during transport to hospital.Rinse thoroughly with plenty of water for at least 15 minutes and 
consult a physician. 

If swallowed 
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician. 

 
5. FIRE-FIGHTING MEASURES 

Flammable properties 
Flash point not applicable 

 
Ignition temperature no data available 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

Special protective equipment for fire-fighters 
Wear self contained breathing apparatus for fire fighting if necessary. 

 
6. ACCIDENTAL RELEASE MEASURES 

Personal precautions 
Wear respiratory protection. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Evacuate personnel to 
safe areas. 

Environmental precautions 
Do not let product enter drains. 

Methods for cleaning up 
Soak up with inert absorbent material and dispose of as hazardous waste. Keep in suitable, closed containers for 
disposal. 

 
7. HANDLING AND STORAGE 

Handling 
Avoid inhalation of vapour or mist. 
Normal measures for preventive fire protection.  

Storage 
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully 
resealed and kept upright to prevent leakage.  
Do not store near acids. 

Recommended storage temperature: 2 - 8 °C 
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Components with workplace control parameters 
 

Components CAS-No. Value Control 
parameters 

Update Basis 

Sodium 
hypochlorite 

7681-52-9 STEL 
 

2 mg/m3 2008-01-01 
 

USA. Workplace 
Environmental Exposure 
Levels (WEEL)  
 

Personal protective equipment 

Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose 
combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components 
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU). 

Hand protection 
Handle with gloves.  

Eye protection 
Tightly fitting safety goggles.  Faceshield (8-inch minimum). 

Skin and body protection 
Choose body protection according to the amount and concentration of the dangerous substance at the work place. 

Hygiene measures 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 

 
9. PHYSICAL AND CHEMICAL PROPERTIES 

Appearance 

Form liquid 

Safety data 

pH no data available 
 

Melting point -30 - -20 °C (-22 - -4 °F) 
 

Boiling point 111 °C (232 °F) 
  

Flash point not applicable 
 

Ignition temperature no data available 
 

Lower explosion limit no data available 
 

Upper explosion limit no data available 
 

Vapour pressure 23.3 hPa (17.5 mmHg) at 20 °C (68 °F) 
 

Density 1.206 g/mL at 25 °C (77 °F) 
 

Water solubility completely miscible 
 

 
10. STABILITY AND REACTIVITY 

Storage stability 
Stable under recommended storage conditions.  
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Materials to avoid 
Strong acids, Organic materials, Powdered metals, Forms shock-sensitive mixtures with certain other materials., 
Amines, Reacts violently with ammonium salts, aziridine, methanol, and phenylacetonitrile, sometimes resulting in 
explosions. Reacts with primary aliphatic or aromatic amines to form explosively unstable n-chloroamines. Reaction 
with formic acid becomes explosive at 55°C. 

Hazardous decomposition products 
Hazardous decomposition products formed under fire conditions. - Hydrogen chloride gas, Sodium oxides 
 

 
11. TOXICOLOGICAL INFORMATION 

Acute toxicity 
no data available 

Irritation and corrosion 
no data available 

Sensitisation 

no data available 

Chronic exposure 

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as 
probable, possible or confirmed human carcinogen by IARC. 

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as 
a carcinogen or potential carcinogen by ACGIH. 

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as 
a known or anticipated carcinogen by NTP. 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as 
a carcinogen or potential carcinogen by OSHA. 

Potential Health Effects 

Inhalation May be harmful if inhaled. Material is extremely destructive to the tissue of the 
mucous membranes and upper respiratory tract.  

Skin May be harmful if absorbed through skin. Causes skin burns.  
Eyes Causes eye burns.  
Ingestion May be harmful if swallowed. Causes burns.  

 
 

12. ECOLOGICAL INFORMATION 

Elimination information (persistence and degradability) 

no data available 

Ecotoxicity effects 
 
no data available 

Further information on ecology 

no data available 
 

13. DISPOSAL CONSIDERATIONS 
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Product 
Observe all federal, state, and local environmental regulations. Contact a licensed professional waste disposal service 
to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a chemical incinerator 
equipped with an afterburner and scrubber.  
 
Contaminated packaging 
Dispose of as unused product.  

 
14. TRANSPORT INFORMATION 

DOT (US) 
UN-Number: 1791 Class: 8 Packing group: III 
Proper shipping name: Hypochlorite solutions 
Reportable Quantity (RQ): 667 lbs 
Marine pollutant: No 
Poison Inhalation Hazard: No 
 
IMDG 
UN-Number: 1791  Class: 8 Packing group: III EMS-No: F-A, S-B 
Proper shipping name: HYPOCHLORITE SOLUTION 
Marine pollutant: No 
 
IATA 
UN-Number: 1791 Class: 8 Packing group: III 
Proper shipping name: Hypochlorite solution 

 
15. REGULATORY INFORMATION 

OSHA Hazards 
Corrosive  

DSL Status 
All components of this product are on the Canadian DSL list. 

SARA 302 Components 
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302. 

SARA 313 Components 
SARA 313: This material does not contain any chemical components with known CAS numbers that exceed the 
threshold (De Minimis) reporting levels established by SARA Title III, Section 313. 

SARA 311/312 Hazards 
Acute Health Hazard 

Massachusetts Right To Know Components 

 
Sodium hypochlorite 

CAS-No. 
7681-52-9 

Revision Date 
2007-03-01 

Pennsylvania Right To Know Components 
 
Water 

CAS-No. 
7732-18-5 

Revision Date 
 

Sodium hypochlorite 7681-52-9 2007-03-01 

New Jersey Right To Know Components 
 
Water 

CAS-No. 
7732-18-5 

Revision Date 
 

Sodium hypochlorite 7681-52-9 2007-03-01 

California Prop. 65 Components 
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other 
reproductive harm. 
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16. OTHER INFORMATION 

Further information 
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the 
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale. 
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Material Safety Data Sheet
Sulfuric acid 66 Be MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sulfuric acid 66 Be

Catalog Codes: SLS4414, SLS2197

CAS#: 7664-93-9

RTECS: WS5600000

TSCA: TSCA 8(b) inventory: Sulfuric acid

CI#: Not applicable.

Synonym:   Oil of Vitriol; Sulfuric Acid

Chemical Name: Hydrogen sulfate

Chemical Formula: H2-SO4

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

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

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sulfuric acid 7664-93-9 91 - 95

Toxicological Data on Ingredients: Sulfuric acid: ORAL (LD50): Acute: 2140 mg/kg [Rat.]. VAPOR (LC50): Acute: 510 mg/m
2 hours [Rat]. 320 mg/m 2 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion,
of inhalation. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and
respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory
tract, characterized by coughing, choking, or shortness of breath. Severe over-exposure can result in death. Inflammation of
the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening,
or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected for
human.) by ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance may be toxic to kidneys, lungs, heart, cardiovascular system, upper respiratory tract,
eyes, teeth. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged

http://www.sciencelab.com/
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contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray
mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection. Repeated exposure to a highly
toxic material may produce general deterioration of health by an accumulation in one or many human organs.

Section 4: First Aid Measures

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. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
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 air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:
Evacuate 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. 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 immediate medical attention.

Ingestion:
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 waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion:
Products of combustion are not available since material is non-flammable. However, products of decompostion include fumes
of oxides of sulfur. Will react with water or steam to produce toxic and corrosive fumes. Reacts with carbonates to generate
carbon dioxide gas. Reacts with cyanides and sulfides to form poisonous hydrogen cyanide and hydrogen sulfide respectively.

Fire Hazards in Presence of Various Substances: Combustible materials

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive in presence of oxidizing materials.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:
Metal acetylides (Monocesium and Monorubidium), and carbides ignite with concentrated sulfuric acid. White Phosphorous +
boiling Sulfuric acid or its vapor ignites on contact. May ignite other combustible materials. May cause fire when sulfuric acid
is mixed with Cyclopentadiene, cyclopentanone oxime, nitroaryl amines, hexalithium disilicide, phorphorous (III) oxide, and
oxidizing agents such as chlorates, halogens, permanganates.
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Special Remarks on Explosion Hazards:
M i x t u r e s o f s u l f u r i c a c i d a n d a n y o f t h e f o l l o w i n g c a n e x p l o d e : p - n i t r o t o l u e n e , p e n t a s i
l v e r trihydroxydiaminophosphate, perchlorates, alcohols with strong hydrogen peroxide, ammonium tetraperoxychromate,
mercuric nitrite, potassium chlorate, potassium permanganate with potassium chloride, carbides, nitro compounds, nitrates,
carbides, phosphorous, iodides, picratres, fulminats, dienes, alcohols (when heated) Nitramide decomposes explosively
on contact with concentrated sulfuric acid. 1,3,5-Trinitrosohexahydro-1,3,5-triazine + sulfuric acid causes explosive
decompositon.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:
Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration
level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.
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, reducing
agents, combustible materials, organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a
metallic or coated fiberboard drum using a strong polyethylene inner package.

Storage:
Hygroscopic. Reacts. violently with water. Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not
store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. 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 handling this
product.

Exposure Limits:
TWA: 1 STEL: 3 (mg/m3) [Australia] Inhalation TWA: 1 (mg/m3) from OSHA (PEL) [United States] Inhalation TWA: 1 STEL: 3
(mg/m3) from ACGIH (TLV) [United States] [1999] Inhalation TWA: 1 (mg/m3) from NIOSH [United States] Inhalation TWA: 1
(mg/m3) [United Kingdom (UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
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Physical state and appearance: Liquid. (Thick oily liquid.)

Odor: Odorless, but has a choking odor when hot.

Taste: Marked acid taste. (Strong.)

Molecular Weight: 98.08 g/mole

Color: Colorless.

pH (1% soln/water): Acidic.

Boiling Point:
270°C (518°F) - 340 deg. C Decomposes at 340 deg. C

Melting Point: -35°C (-31°F) to -32 deg. C

Critical Temperature: Not available.

Specific Gravity: 1.84 (Water = 1)

Vapor Pressure: Not available.

Vapor Density: 3.4 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:
Easily soluble in cold water. Sulfuric is soluble in water with liberation of much heat. Soluble in ethyl alcohol

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability:
Conditions to Avoid: Incompatible materials, excess heat, combustible material materials, organic materials, exposure to moist
air or water, oxidizers, amines, bases.

Incompatibility with various substances:
Reactive with oxidizing agents, reducing agents, combustible materials, organic materials, metals, acids, alkalis, moisture.

Corrosivity:
Extremely corrosive in presence of aluminum, of copper, of stainless steel(316). Highly corrosive in presence of stainless
steel(304). Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Hygroscopic. Strong oxidizer. Reacts violently with water and alcohol especially when water is added to the product.
Incompatible (can react explosively or dangerously) with the following: ACETIC ACID, ACRYLIC ACID, AMMONIUM
HYDROXIDE, CRESOL, CUMENE, DICHLOROETHYL ETHER, ETHYLENE CYANOHYDRIN, ETHYLENEIMINE, NITRIC
ACID, 2-NITROPROPANE, PROPYLENE OXIDE, SULFOLANE, VINYLIDENE CHLORIDE, DIETHYLENE GLYCOL
MONOMETHYL ETHER, ETHYL ACETATE, ETHYLENE CYANOHYDRIN, ETHYLENE GLYCOL MONOETHYL ETHER
ACETATE, GLYOXAL, METHYL ETHYL KETONE, dehydrating agents, organic materials, moisture (water), Acetic anhydride,
Acetone, cyanohydrin, Acetone+nitric acid, Acetone + potassium dichromate, Acetonitrile, Acrolein, Acrylonitrile, Acrylonitrile
+water, Alcohols + hydrogen peroxide, ally compounds such as Allyl alcohol, and Allyl Chloride, 2-Aminoethanol, Ammonium
hydroxide, Ammonium triperchromate, Aniline, Bromate + metals, Bromine pentafluoride, n-Butyraldehyde, Carbides, Cesium
acetylene carbide, Chlorates, Cyclopentanone oxime, chlorinates, Chlorates + metals, Chlorine trifluoride, Chlorosulfonic
acid, 2-cyano-4-nitrobenzenediazonium hydrogen sulfate, Cuprous nitride, p-chloronitrobenzene, 1,5-Dinitronaphthlene +
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sulfur, Diisobutylene, p-dimethylaminobenzaldehyde, 1,3-Diazidobenzene, Dimethylbenzylcarbinol + hydrogen peroxide,
Epichlorohydrin, Ethyl alcohol + hydrogen peroxide, Ethylene diamine, Ethylene glycol and other glycols, , Ethylenimine,
Fulminates, hydrogen peroxide, Hydrochloric acid, Hydrofluoric acid, Iodine heptafluoride, Indane + nitric acid, Iron, Isoprene,
Lithium silicide, Mercuric nitride, Mesityl oxide, Mercury nitride, Metals (powdered), Nitromethane, Nitric acid + glycerides,
p-Nitrotoluene, Pentasilver trihydroxydiaminophosphate, Perchlorates, Perchloric acid, Permanganates + benzene, 1-
Phenyl-2-methylpropyl alcohol + hydrogen peroxide, Phosphorus, Phosphorus isocyanate, Picrates, Potassium tert-butoxide,
Potassium chlorate, Potassium Permanganate and other permanganates, halogens, amines, Potassium Permanganate +
Potassium chloride, Potassium Permanganate + water, Propiolactone (beta)-, Pyridine, Rubidium aceteylene carbide, Silver
permanganate, Sodium, Sodium carbonate, sodium hydroxide, Steel, styrene monomer, toluene + nitric acid, Vinyl acetate,
Thalium (I) azidodithiocarbonate, Zinc chlorate, Zinc Iodide, azides, carbonates, cyanides, sulfides, sulfites, alkali hydrides,
carboxylic acid anhydrides, nitriles, olefinic organics, aqueous acids, cyclopentadiene, cyano-alcohols, metal acetylides,
Hydrogen gas is generated by the action of the acid on most metals (i.e. lead, copper, tin, zinc, aluminum, etc.). Concentrated
sulfuric acid oxidizes, dehydrates, or sulfonates most organic compounds.

Special Remarks on Corrosivity:
Non-corrosive to lead and mild steel, but dillute acid attacks most metals. Attacks many metals releasing hydrogen. Minor
corrosive effect on bronze. No corrosion data on brass or zinc.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2140 mg/kg [Rat.]. Acute toxicity of the vapor (LC50): 320 mg/m3 2 hours [Mouse].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected
for human.) by ACGIH. May cause damage to the following organs: kidneys, lungs, heart, cardiovascular system, upper
respiratory tract, eyes, teeth.

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,
permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
Mutagenicity: Cytogenetic Analysis: Hamster, ovary = 4mmol/L Reproductive effects: May cause adverse reproductive effects
based on animal data. Developmental abnormalities (musculoskeletal) in rabbits at a dose of 20 mg/m3 for 7 hrs.(RTECS)
Teratogenecity: neither embryotoxic, fetoxic, nor teratogenetic in mice or rabbits at inhaled doses producing some maternal
toxicity

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes severe skin irritation and burns. Continued contact can cause tissue necrosis.
Eye: Causes severe eye irritation and burns. May cause irreversible eye injury. Ingestion: Harmful if swallowed. May cause
permanent damage to the digestive tract. Causes gastrointestial tract burns. May cause perforation of the stomach, GI
bleeding, edema of the glottis, necrosis and scarring, and sudden circulatory collapse(similar to acute inhalation). It may
also cause systemic toxicity with acidosis. Inhalation: May cause severe irritation of the respiratory tract and mucous
membranes with sore throat, coughing, shortness of breath, and delayed lung edema. Causes chemical burns to the repiratory
tract. Inhalation may be fatal as a result of spasm, inflammation, edema of the larynx and bronchi, chemical pneumonitis,
and pulmonary edema. Cause corrosive action on mucous membranes. May affect cardiovascular system (hypotension,
depressed cardiac output, bradycardia). Circulatory collapse with clammy skin, weak and rapid pulse, shallow respiration, and
scanty urine may follow. Circulatory shock is often the immediate cause of death. May also affect teeth(changes in teeth and
supporting structures - erosion, discoloration). Chronic Potential Health Effects: Inhalation: Prolonged or repeated inhalation
may affect behavior (muscle contraction or spasticity), urinary system (kidney damage), and cardiovascular system, heart
(ischemic heart leisons), and respiratory system/lungs(pulmonary edema, lung damage), teeth (dental discoloration, erosion).
Skin: Prolonged or repeated skin contact may cause dermatitis, an allergic skin reaction.
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Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 49 mg/l 48 hours [bluegill/sunfish].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Sulfuric acid may be placed in sealed container or absorbed in vermiculite, dry sand, earth, or a similar material. It may also
be diluted and neutralized. Be sure to consult with local or regional authorities (waste regulators) prior to any disposal. Waste
must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Sulfuric acid UNNA: 1830 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Illinois toxic substances disclosure to employee act: Sulfuric acid New York release reporting list: Sulfuric acid Rhode
Island RTK hazardous substances: Sulfuric acid Pennsylvania RTK: Sulfuric acid Minnesota: Sulfuric acid Massachusetts
RTK: Sulfuric acid New Jersey: Sulfuric acid California Director's List of Hazardous Substances (8 CCR 339): Sulfuric acid
Tennessee RTK: Sulfuric acid TSCA 8(b) inventory: Sulfuric acid SARA 302/304/311/312 extremely hazardous substances:
Sulfuric acid SARA 313 toxic chemical notification and release reporting: Sulfuric acid CERCLA: Hazardous substances.:
Sulfuric acid: 1000 lbs. (453.6 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 Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):
R35- Causes severe burns. S2- Keep out of the reach of children. S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S30- Never add water to this product. S45- In case of accident or if you feel unwell,
seek medical advice immediately (show the label where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 2
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Personal Protection:

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

Health: 3

Flammability: 0

Reactivity: 2

Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References:
-Material safety data sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -The Sigma-Aldrich
Library of Chemical Safety Data, Edition II. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van
Nostrand Reinold, 1987.

Other Special Considerations: Not available.

Created: 10/09/2005 11:59 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to 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 no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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SIGMA-ALDRICH sigma-aldrich.com 
Material Safety Data Sheet 

Version 4.0  
Revision Date 08/26/2010 

Print Date 09/21/2010 
 
1. PRODUCT AND COMPANY IDENTIFICATION 

Product name : Sulfuric acid 
 

Product Number : 435589 
Brand : Sigma-Aldrich 
 
Company : Sigma-Aldrich 

3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

Telephone : +18003255832 
Fax : +18003255052 
Emergency Phone # : (314) 776-6555 

 
2. HAZARDS IDENTIFICATION 

Emergency Overview 

OSHA Hazards 
Target Organ Effect, Corrosive 

Target Organs 

Teeth., Lungs 

GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Danger 

 
Hazard statement(s) 
H314 Causes severe skin burns and eye damage. 
H402 Harmful to aquatic life. 

 
Precautionary statement(s) 
P280 Wear protective gloves/ protective clothing/ eye protection/ face protection. 
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if 

present and easy to do. Continue rinsing. 
P310 Immediately call a POISON CENTER or doctor/ physician. 

HMIS Classification 
Health hazard: 3 
Chronic Health Hazard: * 
Flammability: 0 
Physical hazards: 2 

NFPA Rating 
Health hazard: 3 
Fire: 0 
Reactivity Hazard: 2 
Special hazard.: W 

 
Health hazard: 3 
Fire: 0 
Reactivity Hazard: 0 
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Potential Health Effects 

Inhalation May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous 
membranes and upper respiratory tract.  

Skin May be harmful if absorbed through skin. Causes skin burns.  
Eyes Causes eye burns. Causes severe eye burns.  
Ingestion May be harmful if swallowed.  

 
3. COMPOSITION/INFORMATION ON INGREDIENTS 

Synonyms : sulfuric acid (Solution) 
 

Formula : H2O4S  
 
CAS-No. EC-No. Index-No. Concentration 

Sulfuric acid 
7664-93-9 231-639-5 016-020-00-8 >= 95 - <= 98 % 

Water 
7732-18-5 231-791-2  -  >= 2 - <= 5 % 

 
 
4. FIRST AID MEASURES 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 

In case of skin contact 
Take off contaminated clothing and shoes immediately. Wash off with soap and plenty of water. Consult a physician. 

In case of eye contact 
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.Continue rinsing eyes during 
transport to hospital. 

If swallowed 
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician. 

 
5. FIRE-FIGHTING MEASURES 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

Special protective equipment for fire-fighters 
Wear self contained breathing apparatus for fire fighting if necessary. 

 
6. ACCIDENTAL RELEASE MEASURES 

Personal precautions 
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Evacuate 
personnel to safe areas. 

Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment 
must be avoided. 

Methods and materials for containment and cleaning up 
Soak up with inert absorbent material and dispose of as hazardous waste. Keep in suitable, closed containers for 
disposal. 

 
7. HANDLING AND STORAGE 
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Precautions for safe handling 
Avoid inhalation of vapour or mist. 
Normal measures for preventive fire protection.  

Conditions for safe storage 
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed 
and kept upright to prevent leakage.  

 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Components with workplace control parameters 
 

Components CAS-No. Value Control 
parameters 

Update Basis 

Sulfuric acid 7664-93-9 TWA 
 

0.2 mg/m3 2004-01-01 USA. ACGIH Threshold Limit Values 
(TLV) 

Remarks Refers to Appendix A -- Carcinogens. 
ACGIH 2004 Adoption 
Sulfuric acid contained in strong inorganic acid mists 
Thoracic fraction 

  TWA 
 

1 mg/m3 1989-03-01 USA. OSHA - TABLE Z-1 Limits for Air 
Contaminants - 1910.1000 

  TWA 
 

1 mg/m3 1993-06-30 USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

Personal protective equipment 

Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose 
combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components 
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU). 

Hand protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without touching 
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in 
accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Eye protection 
Tightly fitting safety goggles.  Faceshield (8-inch minimum). Use equipment for eye protection tested and approved 
under appropriate government standards such as NIOSH (US) or EN 166(EU). 

Skin and body protection 
Complete suit protecting against chemicals, The type of protective equipment must be selected according to the 
concentration and amount of the dangerous substance at the specific workplace. 

Hygiene measures 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 

 
9. PHYSICAL AND CHEMICAL PROPERTIES 

Appearance 

Form liquid 

Safety data 

pH 1.2 at 5 g/l 
 

Melting point 3 °C (37 °F) 
 

Boiling point 290 °C (554 °F) - lit. 
 

Flash point not applicable 
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Ignition temperature no data available 
 

Lower explosion limit no data available 
 

Upper explosion limit no data available 
 

Vapour pressure 1.333 hPa (1.000 mmHg) at 145.8 °C (294.4 °F) 
 

Density 1.84 g/cm3 at 25 °C (77 °F) 
 

Water solubility soluble 
 

 
10. STABILITY AND REACTIVITY 

Chemical stability 
Stable under recommended storage conditions.  

Conditions to avoid 
Avoid moisture. 

Materials to avoid 
Bases, Halides, Organic materials, Carbides, Chlorates, fulminates, Nitrates, picrates, Cyanides, Reacts violently with:, 
cyclopentadiene, cyclopentanone oxime, nitroaryl amines, hexalithium disilicide, phosphorous(III) oxide, Powdered 
metals 

Hazardous decomposition products 
Hazardous decomposition products formed under fire conditions. - Sulphur oxides, Hydrogen sulfide gas 
Hazardous decomposition products formed under fire conditions. - Sulphur oxides 

 
11. TOXICOLOGICAL INFORMATION 

Acute toxicity 
LD50 Oral - rat - 2,140 mg/kg (Sulfuric acid) 

LC50 Inhalation - rat - 2 h - 510 mg/m3(Sulfuric acid) 
 

Skin corrosion/irritation 
Skin - rabbit - Extremely corrosive and destructive to tissue. (Sulfuric acid) 

Serious eye damage/eye irritation 
Eyes - rabbit - Severe eye irritation (Sulfuric acid) 

Respiratory or skin sensitization 
no data available (Sulfuric acid) 

Germ cell mutagenicity 

Carcinogenicity 

The International Agency for Research on Cancer (IARC) has determined that occupational exposure to strong-inorganic-
acid mists containing sulfuric acid is carcinogenic to humans (group 1). (Sulfuric acid) 

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as probable, 
possible or confirmed human carcinogen by IARC. 

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by ACGIH. 

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a known or 
anticipated carcinogen by NTP. 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA. 

Reproductive toxicity 

Specific target organ toxicity - single exposure (Globally Harmonized System) 
no data available (Sulfuric acid) 

Specific target organ toxicity - repeated exposure (Globally Harmonized System) 
no data available 
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Aspiration hazard 
no data available (Sulfuric acid) 

Potential health effects 

Inhalation May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous 
membranes and upper respiratory tract.  

Ingestion May be harmful if swallowed.  
Skin May be harmful if absorbed through skin. Causes skin burns.  
Eyes Causes eye burns. Causes severe eye burns.  

 

Signs and Symptoms of Exposure 
Material is extremely destructive to tissue of the mucous membranes and upper respiratory tract, eyes, and skin., spasm, 
inflammation and edema of the larynx, spasm, inflammation and edema of the bronchi, pneumonitis, pulmonary edema, 
burning sensation, Cough, wheezing, laryngitis, Shortness of breath, Headache, Nausea, Vomiting, Pulmonary edema. 
Effects may be delayed., To the best of our knowledge, the chemical, physical, and toxicological properties have not 
been thoroughly investigated. (Sulfuric acid) 

Additional Information 
 

 
12. ECOLOGICAL INFORMATION 

Toxicity 
 

Toxicity to fish LC50 - Gambusia affinis (Mosquito fish) - 42 mg/l  - 96 h (Sulfuric acid) 

Persistence and degradability 
no data available 

Bioaccumulative potential 
no data available 

Mobility in soil 
no data available (Sulfuric acid) 

PBT and vPvB assessment 
no data available 

Other adverse effects 

An environmental hazard cannot be excluded in the event of unprofessional handling or disposal. 

Harmful to aquatic life. 

no data available 
 
13. DISPOSAL CONSIDERATIONS 

Product 
Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste 
disposal service to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a 
chemical incinerator equipped with an afterburner and scrubber.  

Contaminated packaging 
Dispose of as unused product.  

 
14. TRANSPORT INFORMATION 

DOT (US) 
UN-Number: 1830 Class: 8 Packing group: II 
Proper shipping name: Sulfuric acid 
Reportable Quantity (RQ): 1020 lbs 
Marine pollutant: No 
Poison Inhalation Hazard: No 
 
IMDG 
UN-Number: 1830  Class: 8 Packing group: II EMS-No: F-A, S-B 
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Proper shipping name: SULPHURIC ACID 
Marine pollutant: No 
 
IATA 
UN-Number: 1830 Class: 8 Packing group: II 
Proper shipping name: Sulphuric acid 

 
15. REGULATORY INFORMATION 

OSHA Hazards 
Target Organ Effect, Corrosive 

DSL Status 
All components of this product are on the Canadian DSL list. 

SARA 302 Components 
The following components are subject to reporting levels established by SARA Title III, Section 302: 

 
Sulfuric acid 

CAS-No. 
7664-93-9 

Revision Date 
2007-03-01 

SARA 313 Components 
The following components are subject to reporting levels established by SARA Title III, Section 313:

 
Sulfuric acid 

CAS-No. 
7664-93-9 

Revision Date 
2007-03-01 

 

SARA 311/312 Hazards 
Acute Health Hazard, Chronic Health Hazard 

Massachusetts Right To Know Components 

 
Sulfuric acid 

CAS-No. 
7664-93-9 

Revision Date 
2007-03-01 

Pennsylvania Right To Know Components 
 
Water 

CAS-No. 
7732-18-5 

Revision Date 
 

Sulfuric acid 7664-93-9 2007-03-01 

New Jersey Right To Know Components 
 
Water 

CAS-No. 
7732-18-5 

Revision Date 
 

Sulfuric acid 7664-93-9 2007-03-01 

California Prop. 65 Components 
WARNING! This product contains a chemical known to the State of 
California to cause cancer. 
Sulfuric acid 

CAS-No. 
7664-93-9 

Revision Date 
2007-09-28 

 
 
16. OTHER INFORMATION 

Further information 
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the 
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale. 
 

 
 



TRETOLITE™ RBW255 WATER CLARIFIER

RBW255

Special: Reverse demulsifier.

Baker Petrolite
A Baker Hughes Company
12645 W. Airport Blvd.
Sugar Land, TX 77478
For Product Information/MSDSs Call: 800-231-3606 
(8:00 a.m. - 5:00 p.m. cst, Monday - Friday) 281-276-5400

2/9/2010.

Material Safety Data Sheet

Product name

Supplier

Material Uses

Code

Validation date

Print date

In case of emergency

Product and company identification

Responsible name

:

:

:

:

:

:

:

:

1 .

2/9/2010.

Version : 3

™ a trademark of Baker Hughes, Inc.

Global Regulatory Affairs - Telephone 281-276-5400 or 800-231-3606

CHEMTREC: 800-424-9300 (U.S. 24 hour)
Baker Petrolite: 800-231-3606
(001)281-276-5400
CANUTEC: 613-996-6666 (Canada 24 hours)
CHEMTREC Int'l 01-703-527-3887 (International 24 hour)

Dermal contact. Eye contact. Inhalation.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

Toxic by inhalation.  Irritating to respiratory system.

Severely irritating to eyes.  Risk of serious damage to eyes.

Harmful if swallowed.

Harmful in contact with skin.  Severely irritating to the skin.

Eyes

Skin

Inhalation

Ingestion

Physical state Liquid.

WARNING!

HARMFUL IF INHALED.  CAUSES RESPIRATORY TRACT, EYE AND SKIN
IRRITATION.  MAY BE HARMFUL IF ABSORBED THROUGH SKIN OR IF
SWALLOWED.  CONTAINS MATERIAL THAT MAY CAUSE TARGET ORGAN
DAMAGE, BASED ON ANIMAL DATA.

Do not breathe vapor or mist.  Do not ingest.  Do not get in eyes.  Avoid contact with skin
and clothing.  Use only with adequate ventilation.  Keep container tightly closed and
sealed until ready for use.  Wash thoroughly after handling.

:

:

:

:

:

:

:

Odor : Pungent.

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

2 .

Potential chronic health effects

Chronic effects : Contains material that may cause target organ damage, based on animal data.

Over-exposure signs/symptoms

Inhalation : respiratory tract irritation, coughing

Target organs : Contains material which may cause damage to the following organs: kidneys, the
nervous system, liver, mucous membranes, upper respiratory tract, skin, central nervous
system (CNS), eye, lens or cornea.

Color : Amber.

1/8RBW2552/9/2010.



TRETOLITE™ RBW255 WATER CLARIFIER

Hazards identification2 .

See toxicological information (section 11)

Medical conditions
aggravated by over-
exposure

Pre-existing disorders involving any target organs mentioned in this MSDS as being at
risk may be aggravated by over-exposure to this product.

:

Ingestion : None known.

Skin : irritation, redness

Eyes : pain or irritation, watering, redness

Corrosive to aluminum and steel.
Additional information

Aluminum chloride 7446-70-0 10 - 30
Polyquaternary amine Trade secret. 5 - 10
Propargyl alcohol 107-19-7 1 - 5

Composition/information on ingredients
Name CAS number %

3 .

Wash out mouth with water.  Do not induce vomiting unless directed to do so by medical
personnel.  Never give anything by mouth to an unconscious person.  Get medical
attention immediately.

Get medical attention immediately.  Immediately flush eyes with plenty of water for at
least 15 minutes, occasionally lifting the upper and lower eyelids.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes.  Wash clothing before reuse.  Clean
shoes thoroughly before reuse.  Get medical attention immediately.

Move exposed person to fresh air.  If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband.  Get medical attention
immediately.

First aid measures
Eye contact

Skin contact

Inhalation

Ingestion

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training.  If it is
suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus.  It may be dangerous to the person providing aid to
give mouth-to-mouth resuscitation.  Wear suitable protective clothing and gloves.
Remove contaminated clothing and shoes.

Use an extinguishing agent suitable for the surrounding fire.

Fire-fighting measures

Extinguishing media

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire.  No action shall be taken involving any personal risk or without suitable
training.

In a fire or if heated, a pressure increase will occur and the container may burst.

Special protective
equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

5 .

Special exposure hazards :

None known.

Suitable :

Not suitable :

Hazardous thermal
decomposition products

: carbon dioxide,carbon monoxide,nitrogen oxides,halogenated compounds,metal
oxide/oxides

Flammability of the product :

2/8RBW2552/9/2010.
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No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas.  Keep unnecessary and unprotected personnel from
entering.  Do not touch or walk through spilled material.  Do not breathe vapor or mist.
Provide adequate ventilation.  Wear appropriate respirator when ventilation is
inadequate.  Put on appropriate personal protective equipment (see section 8).

Stop leak if without risk.  Move containers from spill area.  Approach release from
upwind.  Dike spill area and do not allow product to reach sewage system or surface or
ground water. Notify any reportable spill to authorities. (See section 12 for environmental
risks and 13 for disposal information.)  Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and
place in container for disposal according to local regulations (see section 13).  Dispose
of via a licensed waste disposal contractor.  Contaminated absorbent material may pose
the same hazard as the spilled product.  Note: see section 1 for emergency contact
information and section 13 for waste disposal.

Environmental precautions

Accidental release measures

: Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains
and sewers.

Personal precautions :

Large spill :

6 .

Stop leak if without risk.  Move containers from spill area.  Absorb with an inert material.
Dispose of via a licensed waste disposal contractor.

Small spill :

Methods for cleaning up

If RQ (Reportable Quantity) is exceeded, report to National Spill Response Office at 1-800-424-8802.

Store in accordance with local regulations.  Store in a dry, cool and well-ventilated area,
away from incompatible materials (see section 10).  Keep container tightly closed and
sealed until ready for use.  Containers that have been opened must be carefully resealed
and kept upright to prevent leakage.  Do not store in unlabeled containers.  Use
appropriate containment to avoid environmental contamination.

Put on appropriate personal protective equipment (see section 8).  Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed.  Workers should wash hands and face before eating, drinking and smoking.
Do not get in eyes or on skin or clothing.  Do not breathe vapor or mist.  Do not ingest.
Use only with adequate ventilation.  Empty containers retain product residue and can be
hazardous.  Do not reuse container.

Handling and storage
Handling

Storage

:

:

7 .

Exposure controls/personal protection

Consult local authorities for acceptable exposure limits.

8 .

Recommended monitoring
procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Only components of this product with established exposure limits appear in the box above.

Occupational exposure limits

Ingredients: List name ppm mg/m³ Other ppm mg/m³ Other ppm mg/m³ Other Notations

Aluminum chloride, as Al OSHA PEL 1989 - 2 - - - - - - - [A]
Propargyl alcohol US ACGIH 1 2.3 - - - - - - - [1]

OSHA PEL 1989 1 2 - - - - - - - [1]

TWA (8 hours) STEL (15 mins) Ceiling

[1]Absorbed through skin.
Notes: [A]as Al

If OSHA permissible exposure levels are shown above they are the OSHA 1989 levels or are from subsequent
OSHA regulatory actions. Although the 1989 levels have been vacated the 11th Circuit Court of Appeals, Baker
Hughes recommends that these lower exposure levels be observed as reasonable worker protection.
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Exposure controls/personal protection8 .

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary.  Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator.

Wear chemical safety goggles. When transferring material wear face-shield in addition to
chemical safety goggles.

Wear long sleeves and other protective clothing to prevent repeated or prolonged skin
contact.

Personal protection

Eyes

Skin

Respiratory

:

:

:

Chemical-resistant gloves: Nitrile or Neoprene gloves.Hands :

Engineering measures : Use only with adequate ventilation.  Use process enclosures, local exhaust ventilation or
other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period.  Ensure that
eyewash stations and safety showers are close to the workstation location.  Take off
contaminated clothing and wash before re-use.

Not available.

Liquid.

2.6

Not available.

1.259 (15.6°C)

>1 [Air = 1]

5% of product in 75% isopropanol / 25% water solution

Soluble

Not available.

Pungent.

Amber.

Boiling/condensation point

Melting/freezing point

Not available.

Dynamic (25°C): 47.4 cP

Physical and chemical properties
Physical state

pH

Relative density

Vapor density
Odor threshold

Evaporation rate

Viscosity

Solubility (Water)

Odor

Color

Not available.VOC

:

:

:

:

:

:

:

:
:

:

:

:

:

Flash point : Closed cup: >93.4°C (>200.1°F) [SFCC]

Not available.:Auto-ignition temperature

Flammable limits : Not available.

9 .

Vapor pressure : 6.1 kPa (45.7 mm Hg) at 22°C

-40°C (-40°F)Pour Point :

Not available.:Partition coefficient
(LogKow)

:

Initial Boiling Point : Not available.

10.49 (lbs/gal):Density

4/8RBW2552/9/2010.



TRETOLITE™ RBW255 WATER CLARIFIER

The product is stable.

Under normal conditions of storage and use, hazardous polymerization will not occur.

Under normal conditions of storage and use, hazardous decomposition products should
not be produced.

No specific data.

Stability and Reactivity
Chemical stability

Conditions to avoid

Materials to avoid

Hazardous decomposition
products

Hazardous polymerization

:

:

:

:

:

10 .

Slightly flammable in the presence of the following materials or conditions: open flames,
sparks and static discharge and heat.

Conditions of reactivity :

Possibility of hazardous
reactions

: Under normal conditions of storage and use, hazardous reactions will not occur.

Reactive or incompatible with the following materials: oxidizing materials and metals.

Toxicological information11 .
Acute toxicity

Aluminum chloride LD50 Dermal Rabbit >2 g/kg -
LD50 Oral Rat 3450 mg/kg -

Propargyl alcohol LD50 Dermal Rabbit 88 mg/kg -
LD50 Dermal Rabbit 16 mg/kg -
LD50 Oral Rat 55 mg/kg -
LD50 Oral Rat 20 mg/kg -
LC50 Inhalation
Vapor

Rat 1.8 gm/m3 2 hours

LC50 Inhalation
Gas.

Rat 873 ppm 2 hours

LC50 Inhalation
Vapor

Rat 520 ppm 4 hours

Product/ingredient name Result Species Dose Exposure

1) Aluminum chloride

Aluminum chloride is a component of this product.  Some aluminum workers are at risk for developing respiratory
manifestations of aluminum toxicity, mainly asthma, chronic obstructive lung disease, and pulmonary fibrosis.  Aluminum
welders and polishers, and in workers involved in manufacturing alumina abrasives or explosives from stamped aluminum
powders (Abramson et al, 1989; Dinman, 1987). Chronic interstitial pneumonia (pneumonia in the spaces of the lung
tissue, but not within the lung cavity) with severe cavitations in the right upper lobe and small cavities in the rest of both
lungs were reported in a man exposed to aluminum dust for 3.2 years (Stokinger, 1981).  Workers involved in aluminum
smelting may be at increased risk of developing chronic obstructive lung disease (Abramson et al, 1989).

2) Polyquaternary amine

Not available.

3) Propargyl alcohol

Propargyl alcohol is a component of this product. Exposure may damage the liver and kidneys.

It has produced in vitro mutagenicity in animal studies. (Blakey, D.H. et al, 1994) and (Basu, A.K. and L.J. Marnett, 1984)
Chronic inhalation of propargyl alcohol has caused nasal tumors and mononuclear cell leukemia in laboratory animals.
National Toxicology Program Technical Report (2008).

Chronic toxicity Remarks
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Ecological information12 .
Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.

The generation of waste should be avoided or minimized wherever possible.  Empty
containers or liners may retain some product residues.  This material and its container
must be disposed of in a safe way.  Dispose of surplus and non-recyclable products via
a licensed waste disposal contractor.  Disposal of this product, solutions and any by-
products should at all times comply with the requirements of environmental protection
and waste disposal legislation and any regional local authority requirements.  Avoid
dispersal of spilled material and runoff and contact with soil, waterways, drains and
sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION
for additional handling information and protection of employees.

Transport information

8 -

8

C O R R O S I V E

DOT Classification

TDG Classification 8

CORROSIVE LIQUID,
BASIC, INORGANIC,
N.O.S. (Contains:
Aluminum chloride)

III

UN3266 CORROSIVE LIQUID,
BASIC, INORGANIC,
N.O.S. (Contains:
Aluminum chloride)

III

IMDG Class CORROSIVE LIQUID,
BASIC, INORGANIC,
N.O.S. (Contains:
Aluminum chloride)

8 III

Regulatory
information

UN number Proper shipping
name

Classes PG* Label Additional
information

UN3266 Emergency
schedules (EmS)
F-A S-B

UN3266

-

14 .

PG* : Packing group

North-America NAERG : 154

DOT Reportable
Quantity

Marine pollutant

Propargyl alcohol, 6485 gal of this product.

Not applicable.

Toxic material
Irritating material
Target organ effects

HCS Classification

Regulatory information

U.S. Federal regulations United States inventory (TSCA 8b): All components are listed or exempted.:

:

15 .
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Regulatory information15 .

Clean Water Act (CWA) 307: No products were found.

Clean Water Act (CWA) 311: Formaldehyde

Clean Air Act (CAA) 112 accidental release prevention: Formaldehyde

Clean Air Act (CAA) 112 regulated flammable substances: No products were found.

Clean Air Act (CAA) 112 regulated toxic substances: Formaldehyde

WHMIS (Canada) Class D-1A: Material causing immediate and serious toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).
Class E: Corrosive material

SARA 302/304/311/312 extremely hazardous substances: No products were found.
SARA 302/304 emergency planning and notification: No products were found.
SARA 302/304/311/312 hazardous chemicals: Aluminum chloride; prop-2-yn-1-ol
SARA 311/312 MSDS distribution - chemical inventory - hazard identification:
TRETOLITE™ RBW255 WATER CLARIFIER: Immediate (acute) health hazard,
Delayed (chronic) health hazard

:

SARA 313

Canada

Product name CAS number Concentration

Propargyl alcohol 107-19-7 1 - 5Supplier notification :

United States inventory
(TSCA 8b)

: All components are listed or exempted.

Canada (CEPA DSL): : All components are listed or exempted.

Clean Air Act  Section
112(b) Hazardous Air
Pollutants (HAPs)

: Not listed

CERCLA: Hazardous substances.: prop-2-yn-1-ol: 1000 lbs. (454 kg); Formaldehyde:
100 lbs. (45.4 kg);

Other information

0
1

2

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

Health

Special

Instability

Flammability

HARMFUL IF INHALED.  CAUSES RESPIRATORY TRACT, EYE AND SKIN
IRRITATION.  MAY BE HARMFUL IF ABSORBED THROUGH SKIN OR IF
SWALLOWED.  CONTAINS MATERIAL THAT MAY CAUSE TARGET ORGAN
DAMAGE, BASED ON ANIMAL DATA.

Label requirements :

Notice to reader

Date of printing 2/9/2010.:

:

16 .

Indicates information that has changed from previously issued version.

NOTE: The information on this MSDS is based on data which is considered to be accurate. Baker Hughes,
however, makes no guarantees or warranty, either expressed or implied of the accuracy or completeness of this
information.

The conditions or methods of handling, storage, use and disposal of the product are beyond our control and may
be beyond our knowledge. For this and other reasons, we do not assume responsibility and expressly disclaim
liability for loss, damage or expense arising out of or in any way connected with the handling, storage, use or
disposal of this product.
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Other information16 .
This MSDS was prepared and is to be used for this product. If the product is used as a component in another
product, this MSDS information may not be applicable.
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TRETOLITE™ RBW843 REVERSE BREAKER

RBW843

Special: Water clarifier.

Baker Petrolite
A Baker Hughes Company
12645 W. Airport Blvd.
Sugar Land, TX 77478
For Product Information/MSDSs Call: 800-231-3606 
(8:00 a.m. - 5:00 p.m. cst, Monday - Friday) 281-276-5400

3/21/2010.

Material Safety Data Sheet

Product name

Supplier

Material Uses

Code

Validation date

Print date

In case of emergency

Product and company identification

Responsible name

:

:

:

:

:

:

:

:

1 .

3/21/2010.

Version : 4

™ a trademark of Baker Hughes, Inc.

Global Regulatory Affairs - Telephone 281-276-5400 or 800-231-3606

CHEMTREC: 800-424-9300 (U.S. 24 hour)
Baker Petrolite: 800-231-3606
(001)281-276-5400
CANUTEC: 613-996-6666 (Canada 24 hours)
CHEMTREC Int'l 01-703-527-3887 (International 24 hour)

Dermal contact. Eye contact. Inhalation.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

Can cause central nervous system (CNS) depression.  Irritating to respiratory system.

Moderately irritating to eyes.

Harmful if swallowed.  Can cause central nervous system (CNS) depression.  May cause
blindness if swallowed.

Moderately irritating to the skin.

Eyes

Skin

Inhalation

Ingestion

Physical state Liquid. [Hazy.]

WARNING!

FLAMMABLE LIQUID AND VAPOR.  INHALATION CAUSES HEADACHES,
DIZZINESS, DROWSINESS AND NAUSEA AND MAY LEAD TO
UNCONSCIOUSNESS.  CAUSES RESPIRATORY TRACT IRRITATION.  MAY BE
HARMFUL IF SWALLOWED.  MAY CAUSE BLINDNESS IF SWALLOWED.  MAY
CAUSE EYE AND SKIN IRRITATION.  PROLONGED OR REPEATED CONTACT MAY
DRY SKIN AND CAUSE IRRITATION.  CONTAINS MATERIAL THAT MAY CAUSE
TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA.

Keep away from heat, sparks and flame.  Do not breathe vapor or mist.  Do not ingest.
Avoid contact with eyes, skin and clothing.  Use only with adequate ventilation.  Keep
container tightly closed and sealed until ready for use.  Wash thoroughly after handling.
Vapors may form explosive mixtures with air.  Vapors can travel to a source of ignition
and flashback.  To avoid fire or explosion, dissipate static electricity during transfer by
grounding and bonding containers and equipment before transferring material.

:

:

:

:

:

:

:

Odor : Alcohol-like.

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

2 .

Potential chronic health effects

Color : Light to medium amber.
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TRETOLITE™ RBW843 REVERSE BREAKER

Hazards identification2 .

See toxicological information (section 11)

Medical conditions
aggravated by over-
exposure

Pre-existing disorders involving any target organs mentioned in this MSDS as being at
risk may be aggravated by over-exposure to this product.

:

Chronic effects : Contains material that may cause target organ damage, based on animal data.
Prolonged or repeated contact can defat the skin and lead to irritation, cracking and/or
dermatitis.

Over-exposure signs/symptoms

Ingestion : None known.

Skin : irritation, redness, dryness, cracking

Eyes : irritation, watering, redness

Inhalation : respiratory tract irritation, nausea or vomiting, coughing, headache, drowsiness/fatigue,
dizziness/vertigo, unconsciousness

Target organs : Contains material which may cause damage to the following organs: the nervous
system, gastrointestinal tract, upper respiratory tract, skin, central nervous system
(CNS), eye, lens or cornea.

Methanol 67-56-1 10 - 30
Aluminum salt Trade secret. 10 - 30

Composition/information on ingredients
Name CAS number %

3 .

Wash out mouth with water.  Do not induce vomiting unless directed to do so by medical
personnel.  Never give anything by mouth to an unconscious person.  Get medical
attention immediately.

Get medical attention immediately.  Immediately flush eyes with plenty of water for at
least 15 minutes, occasionally lifting the upper and lower eyelids.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes.  Wash clothing before reuse.  Clean
shoes thoroughly before reuse.  Get medical attention immediately.

Move exposed person to fresh air.  If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband.  Get medical attention
immediately.

First aid measures
Eye contact

Skin contact

Inhalation

Ingestion

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training.  If it is
suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus.  It may be dangerous to the person providing aid to
give mouth-to-mouth resuscitation.

Use dry chemical, CO2, water spray (fog) or foam.

Fire-fighting measures

Extinguishing media

Flammable liquid.  In a fire or if heated, a pressure increase will occur and the container
may burst, with the risk of a subsequent explosion.  The vapor/gas is heavier than air
and will spread along the ground.  Vapors may accumulate in low or confined areas or
travel a considerable distance to a source of ignition and flash back.  Runoff to sewer
may create fire or explosion hazard.

5 .

Do not use water jet.

Suitable :

Not suitable :

Flammability of the product :
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Fire-fighting measures5 .
Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire.  No action shall be taken involving any personal risk or without suitable
training.  Move containers from fire area if this can be done without risk.  Use water
spray to keep fire-exposed containers cool.

Special protective
equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

Special exposure hazards :

Hazardous thermal
decomposition products

: carbon dioxide,carbon monoxide,nitrogen oxides,halogenated compounds,metal
oxide/oxides

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas.  Keep unnecessary and unprotected personnel from
entering.  Do not touch or walk through spilled material.  Shut off all ignition sources.  No
flares, smoking or flames in hazard area.  Do not breathe vapor or mist.  Provide
adequate ventilation.  Wear appropriate respirator when ventilation is inadequate.  Put
on appropriate personal protective equipment (see section 8).

Stop leak if without risk.  Move containers from spill area.  Approach release from
upwind.  Dike spill area and do not allow product to reach sewage system or surface or
ground water. Notify any reportable spill to authorities. (See section 12 for environmental
risks and 13 for disposal information.)  Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and
place in container for disposal according to local regulations (see section 13).  Use
spark-proof tools and explosion-proof equipment.  Dispose of via a licensed waste
disposal contractor.  Contaminated absorbent material may pose the same hazard as
the spilled product.  Note: see section 1 for emergency contact information and section
13 for waste disposal.

Environmental precautions

Accidental release measures

: Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains
and sewers.

Personal precautions :

Large spill :

6 .

Stop leak if without risk.  Move containers from spill area.  Absorb with an inert material.
Use spark-proof tools and explosion-proof equipment.  Dispose of via a licensed waste
disposal contractor.

Small spill :

Methods for cleaning up

If RQ (Reportable Quantity) is exceeded, report to National Spill Response Office at 1-800-424-8802.

Store in accordance with local regulations.  Store in a segregated and approved area.
Store in a dry, cool and well-ventilated area, away from incompatible materials (see
section 10).  Eliminate all ignition sources.  Separate from oxidizing materials.  Keep
container tightly closed and sealed until ready for use.  Containers that have been
opened must be carefully resealed and kept upright to prevent leakage.  Do not store in
unlabeled containers.  Use appropriate containment to avoid environmental
contamination.

Put on appropriate personal protective equipment (see section 8).  Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed.  Workers should wash hands and face before eating, drinking and smoking.
Do not breathe vapor or mist.  Do not ingest.  Avoid contact with eyes, skin and clothing.
Use only with adequate ventilation.  Store and use away from heat, sparks, open flame
or any other ignition source.  Use explosion-proof electrical (ventilating, lighting and
material handling) equipment.  Use non-sparking tools.  Take precautionary measures
against electrostatic discharges.  To avoid fire or explosion, dissipate static electricity
during transfer by grounding and bonding containers and equipment before transferring
material.  Empty containers retain product residue and can be hazardous.  Do not reuse
container.

Handling and storage
Handling

Storage

:

:

7 .
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Exposure controls/personal protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary.  Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator.

Wear chemical safety goggles. When transferring material wear face-shield in addition to
chemical safety goggles.

Wear long sleeves and other protective clothing to prevent repeated or prolonged skin
contact.

Personal protection

Eyes

Skin

Respiratory

Consult local authorities for acceptable exposure limits.

:

:

:

Chemical-resistant gloves: Nitrile or Neoprene gloves.Hands :

8 .

Engineering measures : Use only with adequate ventilation.  Use process enclosures, local exhaust ventilation or
other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits.  Use explosion-proof ventilation equipment.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period.  Ensure that
eyewash stations and safety showers are close to the workstation location.  Take off
contaminated clothing and wash before re-use.

Recommended monitoring
procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Only components of this product with established exposure limits appear in the box above.

Occupational exposure limits

Ingredients: List name ppm mg/m³ Other ppm mg/m³ Other ppm mg/m³ Other Notations

Aluminum salt, as Al OSHA PEL 1989 - 2 - - - - - - - [A]
Methanol US ACGIH 200 262 - 250 328 - - - - [1]

OSHA PEL 200 260 - - - - - - -
OSHA PEL 1989 200 260 - 250 325 - - - - [1]

TWA (8 hours) STEL (15 mins) Ceiling

[1]Absorbed through skin.
Notes: [A]as Al

If OSHA permissible exposure levels are shown above they are the OSHA 1989 levels or are from subsequent
OSHA regulatory actions. Although the 1989 levels have been vacated the 11th Circuit Court of Appeals, Baker
Hughes recommends that these lower exposure levels be observed as reasonable worker protection.

Not available.

Liquid. [Hazy.]

Not available.

Not available.

1.065 (15.6°C)

>1 [Air = 1]
Not available.

Alcohol-like.

Light to medium amber.

Boiling/condensation point

Melting/freezing point

Physical and chemical properties
Physical state

pH

Relative density

Vapor density
Odor threshold

Odor

Color

:

:

:

:

:

:

:

:
:

Flash point : Closed cup: 29.444°C (85°F) [SFCC]

Not available.:Auto-ignition temperature

Flammable limits : Not available.

9 .

Initial Boiling Point : Not available.

8.87 (lbs/gal):Density
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Physical and chemical properties9 .

Soluble

Not available.

Dynamic (15.6°C): 13.8 cP

Evaporation rate

Viscosity

Solubility (Water)

Not available.VOC

:

:

:

:

Vapor pressure : Not available.

-37.2°C (-35°F)Pour Point :

Not available.:Partition coefficient
(LogKow)

The product is stable.

Under normal conditions of storage and use, hazardous polymerization will not occur.

Under normal conditions of storage and use, hazardous decomposition products should
not be produced.

Avoid all possible sources of ignition (spark or flame).  Do not pressurize, cut, weld,
braze, solder, drill, grind or expose containers to heat or sources of ignition.  Do not
allow vapor to accumulate in low or confined areas.

Stability and Reactivity
Chemical stability

Conditions to avoid

Materials to avoid

Hazardous decomposition
products

Hazardous polymerization

:

:

:

:

:

10 .

Highly flammable in the presence of the following materials or conditions: open flames,
sparks and static discharge and heat.

Conditions of reactivity :

Possibility of hazardous
reactions

: Under normal conditions of storage and use, hazardous reactions will not occur.

Reactive or incompatible with the following materials: oxidizing materials and reducing
materials.
Methanol is incompatible and may react with acetyl bromide, alkyl aluminum solutions,
beryllium hydride, boron trichloride, nitric acid, cyanuric chloride, dichloromethane,
diethylzinc, metals (granulated forms of aluminum and magnesium – including aluminum
and zinc salts), phosphorus III oxide, and potassium tert-butoxide.

Toxicological information11 .
Acute toxicity

Aluminum salt LD50 Oral Rat 681 mg/kg -
Methanol LD50 Dermal Rabbit 15800 mg/kg -

LD50 Oral Rabbit 14200 mg/kg -
LD50 Oral Rat 5600 mg/kg -
LC50 Inhalation
Gas.

Rat 64000 ppm 4 hours

LC50 Inhalation
Vapor

Mouse 50000 ppm 4 hours

Product/ingredient name Result Species Dose Exposure

1) Methanol

Methanol is a component of this product.  Because methanol is eliminated from the body more slowly than ethanol, it can
have cumulative toxicity with repeated exposures (ACGIH, 1992).

Acute dermal, oral, and inhalation exposure to methanol can cause Central Nervous System effects, optic nerve effects,
diminished vision, and brain effects (necrosis and hemorrhaging). (Bennett, I.L. et al, 1953)

Ingestion of methanol can cause Central Nervous System depression, metabolic acidosis, blurred vision and blindness,
gastrointestinal effects, and coma and death. (Clayton, G.D. and Clayton, F.E., 1982, Patty’s Industrial Hygiene and
Toxicology, Vol2C)  Dermal exposure to methanol can cause Central Nervous System depression, blurred vision, and
gastrointestinal effects. (Downie, A et al, 1992, Occupational Medicine, 42, pp 47-9)  Chronic inhalation of methanol can
cause Central Nervous System depression, blurred vision, and gastrointestinal effects. (Frederick, L.J. et al, 1984, AIHA

Chronic toxicity Remarks
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Toxicological information11 .
Journal, 45, pp 51-5)  Chronic inhalation of methanol has caused liver effects in laboratory animals. (Poon, R et al, 1994,
Toxocology and Industrial Health 10: 231-245)  Chronic oral exposure has caused Central Nervous System effects and eye
effects in laboratory animals. [Youssef, A. F. et al (1993) Neurotoxicology and Teratology 15: 223-227; Baumbach, G.L. et
al (1977) Archives of Ophthalmology 95: 1859-1865; Hayreh, M.S. et al (1977) Archives of Ophthalmology 95: 1851-1858;
Hayreh, M.S. et al (1980) Ocular toxicity of methanol: An experimental study – Raven Press, New York, pages 35-53; and
Martin-Amat, G. et al (1977) Archives of Ophthalmology 95: 1847-1850]

Methanol has produced in vivo mutagenicity in animal studies. (Pereira, M.A. et al, 1982) and (Ward, J. B. et al, 1983)

Methanol was mutagenic in yeast (RTECS). Methanol has caused chromosome aberrations in yeast (RTECS) and
grasshoppers (Saha & Khudabaksh, 1974).

Methanol has caused birth defects in rats exposed by the oral (Infurna et al, 1981) and inhalation (Nelson et al, 1984;
Nelson et al, 1985) routes.  Exencephaly (a defect in the skull bone structure that leaves the brain exposed) and cleft
palate (a fissure or unformed bone structure in the roof of the mouth (palate), lip, or facial area, occurring during the
embryonic stage of development) were increased in fetal mice exposed to methanol at an airborne concentration of
5,000 ppm or higher for 7 hours/day on days 6 to 15 of gestation.

Embryotoxicity and fetotoxicity were seen with maternal exposure to airborne concentrations of 7,500 ppm and above, and
reduced fetal weights with concentrations of 10,000 ppm or greater. The NOAEL was 1,000 ppm.  Effects similar to those
seen in the 10,000 ppm dosage group were also seen in offspring of mice given a dose of 4 g/kg orally (Rogers et al,
1993).

2) Aluminum salt

Not available.

Ecological information12 .
Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.

The generation of waste should be avoided or minimized wherever possible.  Empty
containers or liners may retain some product residues.  This material and its container
must be disposed of in a safe way.  Dispose of surplus and non-recyclable products via
a licensed waste disposal contractor.  Disposal of this product, solutions and any by-
products should at all times comply with the requirements of environmental protection
and waste disposal legislation and any regional local authority requirements.  Avoid
dispersal of spilled material and runoff and contact with soil, waterways, drains and
sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION
for additional handling information and protection of employees.

Transport information14 .
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Transport information14 .

3 -

3

F L A M M A B L E  L I Q U I D

DOT Classification

TDG Classification 3

FLAMMABLE LIQUID,
N.O.S. (Contains:
Methanol)

III

UN1993 FLAMMABLE LIQUID,
N.O.S. (Contains:
Methanol)

III

IMDG Class FLAMMABLE LIQUID,
N.O.S. (Contains:
Methanol)

3 III

Regulatory
information

UN number Proper shipping
name

Classes PG* Label Additional
information

UN1993 Emergency
schedules (EmS)
F-E S-D

UN1993

-

PG* : Packing group

North-America NAERG : 128

DOT Reportable
Quantity

Marine pollutant

Methanol, 2215 gal of this product.

Not applicable.

Flammable liquid
Irritating material
Target organ effects

HCS Classification

Regulatory information

U.S. Federal regulations United States inventory (TSCA 8b): All components are listed or exempted.

Clean Water Act (CWA) 307: No products were found.

Clean Water Act (CWA) 311: No products were found.

Clean Air Act (CAA) 112 accidental release prevention: No products were found.

Clean Air Act (CAA) 112 regulated flammable substances: No products were found.

Clean Air Act (CAA) 112 regulated toxic substances: No products were found.

SARA 302/304/311/312 extremely hazardous substances: No products were found.
SARA 302/304 emergency planning and notification: No products were found.
SARA 302/304/311/312 hazardous chemicals: methanol
SARA 311/312 MSDS distribution - chemical inventory - hazard identification:
TRETOLITE™ RBW843 REVERSE BREAKER: Fire hazard, Immediate (acute) health
hazard, Delayed (chronic) health hazard

:

SARA 313

:

Canada

Product name CAS number Concentration

15 .

Methanol 67-56-1 10 - 30Supplier notification :

United States inventory
(TSCA 8b)

: All components are listed or exempted.

Clean Air Act  Section
112(b) Hazardous Air
Pollutants (HAPs)

: Not listed

CERCLA: Hazardous substances.: methanol: 5000 lbs. (2270 kg);
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Regulatory information15 .
WHMIS (Canada) Class B-2: Flammable liquid

Class D-1B: Material causing immediate and serious toxic effects (Toxic).
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

:

Canada (CEPA DSL): : At least one component is not listed in DSL but all such components are listed in NDSL.

Other information

0
3

1

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

Health

Special

Instability

Flammability

FLAMMABLE LIQUID AND VAPOR.  INHALATION CAUSES HEADACHES,
DIZZINESS, DROWSINESS AND NAUSEA AND MAY LEAD TO
UNCONSCIOUSNESS.  CAUSES RESPIRATORY TRACT IRRITATION.  MAY BE
HARMFUL IF SWALLOWED.  MAY CAUSE BLINDNESS IF SWALLOWED.  MAY
CAUSE EYE AND SKIN IRRITATION.  PROLONGED OR REPEATED CONTACT MAY
DRY SKIN AND CAUSE IRRITATION.  CONTAINS MATERIAL THAT MAY CAUSE
TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA.

Label requirements :

Notice to reader

Date of printing 3/21/2010.:

:

16 .

Indicates information that has changed from previously issued version.

NOTE: The information on this MSDS is based on data which is considered to be accurate. Baker Hughes,
however, makes no guarantees or warranty, either expressed or implied of the accuracy or completeness of this
information.

The conditions or methods of handling, storage, use and disposal of the product are beyond our control and may
be beyond our knowledge. For this and other reasons, we do not assume responsibility and expressly disclaim
liability for loss, damage or expense arising out of or in any way connected with the handling, storage, use or
disposal of this product.

This MSDS was prepared and is to be used for this product. If the product is used as a component in another
product, this MSDS information may not be applicable.

8/8RBW8433/21/2010.




