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Introduction 
The use of Electric Arc Furnace Slag for Harsco Metals and Minerals Crushed Rock - Limestone 
Gravel Alternative (See Appendix 1 SDS for Harsco) on Muscatine County Secondary Gravel 
Roads will be audited for the following areas: 

1. County of Muscatine appropriate quality control of crushed rock - limestone gravel 
alternative lots. 

2. SDS identified risks crushed rock - limestone gravel alternative use on Muscatine county 
secondary gravel roads. 

3. Chemical analyses for toxic heavy metals. 

A summary of risk/liability faced by the county along with recommended actions will be 
provided in the conclusion section. 

Appropriate Quality Control  
Contaminants and Impurities  

A one page report provided by the Muscatine County Engineer’s office concerning the quality 
requirements for the Harsco Metals and Minerals Crushed Rock - Limestone Gravel Alternative 
is in Appendix 2.  

The only requirement for the county listed is the sieve analyses, “The target specification for the 
Crushed Rock Limestone Gravel Alternative is 95-100% passing the 3/4 "sieve, 70-90% passing 
the l/2" sieve and 0-16% passing the 200 sieve”.  

Likewise, the Harsco SDS lists the gravel alternative as having a size requirement of “small (¾ x 
0)”. The Harsco SDS lists the ingredients in the gravel alternative as containing only: 

1. Larnite, beta-dicalcium-silicate [Beta -Ca2SiO4] 

2. Srebrodolskite, calcium-iron-oxide [Ca2Fe2O5] 

3. Brownmillerite, calcium-aluminum-iron-oxide [Ca2AlFeO5] 

4. Spinel [Me2+Me3+2O5] 

5. Wuestite, Solid solution of iron (2)-oxide with MgO and MnO 

6. Gehlenite, calcium-aluminum-silicate [Ca2Al2SiO7] 

7. Bredigite, calcium-magnesium-silicate 

There is no mention in either the county’s sieve specifications for acceptable levels of any metal 
contaminants and the Harsco SDS does not acknowledge the existence on steel or other solid 
metal impurities in the gravel alternative.  
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As can be seen in Figure 1 below, metal fragments are being found in the gravel alternative being 
purchased from Harsco.  

 
Figure 1: Metal Fragments Found in Harsco Gravel Alternative 

Stability of Roadbeds and Road Banks 
The Harsco SDS also identifies that the gravel alternative will absorb moisture and change 
density (volume). “Changes in moisture content can alter the density of the material resulting in 
expansion or contraction. The material should not be placed under buildings and permanent 
structures where movement would be constricted.” This limits the usefulness of the gravel 
alternative to produce stable roadbeds and road banks. 

SDS (MSDS) Identified Risks 
GHS Classifications 

The Global Harmonized System (GHS) health exposure risks are: 

1. Acute Toxicity 4 H332 Harmful if inhaled, skin. 

2. Irritant 2 H315 Causes skin irritation. 

3. STOTSE 3 H335 May cause respiratory irritation. 

4. Eye Irritant 2B H320 Causes eye irritation 

This means that personal protection equipment (PPE) must be worn when exposed to the gravel 
alternative. The PPE listed in the Harsco SDS are: 

1. Eyes and Face: Wear safety glasses with side shields. Use tight fitting googles if dust is 
generated. 

2. Respiratory: None required if material is wet. If dry, ventilate to maintain air quality 
below Occupational Exposure Levels. If adequate ventilation is not available, use a 
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NIOSH-approved N95 dust mask or a respirator with particulate filters to prevent 
inhalation of dusts. 

3. Protective Clothing: Wear hard hats, protective clothing and hard toed shoes to protect 
from impact and abrasion. In conditions where splashing water will occur, impervious 
PPE should be worn to protect the skin. 

4. Work Hygienic Practices: Wash hands after handling. Routinely wash work clothing and 
protective equipment. Handle in accordance with good industrial hygiene and safety 
practice. 

5. Other Use Precautions: Immediately remove all soiled and contaminated clothing, and 
launder before reuse. Wash hands before breaks and at end of work. Avoid contact with 
the eyes and skin. 

These safety requirements apply to anyone exposed to the gravel alternative from county 
workers handling the gravel alternative to residents using the roads or those residing next to the 
roads. 

pH and Other Runoff Concerns 
The SDS lists the following problems/warnings for the use of gravel alternative on county roads. 

1. Solubility In Water: Low solubility in water; can raise pH of water to values of 11 to 12 
due to alkaline nature.  

a. pH at this level is listed as toxic to watersheds by IDNR. 

2. Conditions To Avoid: Unintended mixing with water can result in elevated pH. 

3. Environmental Data: An environmental hazard cannot be excluded in the event of 
unprofessional handling or disposal. 

4. Ecotoxicological Information: This product is not classified as environmentally 
hazardous. However, this does not exclude the possibility that large or frequent spills can 
have a harmful or damaging effect on the environment. 

5. California Proposition 65: Warning: This product contains chemicals known to the State 
of California to cause cancer and birth defects or other reproductive harm. 

6. Manufacturer Disclaimer: Proper and safe use of the material is solely the purchaser's 
responsibility. The manufacturer extends no warranties and makes no representations as 
to the suitability of the product for the purchaser's intended purpose or the consequences 
of purchaser's actions. 

Toxic Heavy Metals 
Appendixes 3 contain the analyses of a slag sample collected by SSAB. This sample was not 
collected under the EPA Quality Assurance Project Plan (QAPP) guidance. In fact, SSAB 
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refuses to develop a sampling plan as they consider this slag to be a product, not a waste. (e.g. 
Figure 2 email) 

 
Figure 2: SSAB email 

As the sample was not collected under a QAPP, the results may not be comprehensive. The total 
metals analysis did show the presence of the heavy metals Chromium, Copper, Nickel and Lead, 
but no total metals analysis was done for Arsenic, Cadmium and Mercury. (e.g. Figure 3) 

 
Figure 3: SSAB Slag Total Metals 
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Summary and Conclusion 
1. The county must set up quality control requirements for slag (gravel alternative) 

aggregate producers.  

a. The gravel alternative must meet the same requirements as that of crushed 
limestone.  

b. There will be no metal contaminants that will cause flat tires or other damage to 
vehicles that utilize the gravel road. 

c. The gravel alternative must produce stable roadbed and road banks under all 
weather conditions experienced in Muscatine County.  

d. The gravel alternative must not pose a risk to county workers. 

e. The gravel alternative must not pose a risk to all users of the gravel road. 

f. The gravel alternative must not pose a risk to all residents adjacent to the road. 

g. The gravel alternative must not pose a risk to any livestock exposed to chemical 
compounds found in the gravel alternative. 

h. The gravel alternative must not leach or travel by sheet/rill flow to the watershed. 

It is recommended that the county: 

1. Stop all gravel alternative (slag) use at this time.  

2. Remove all substandard gravel alternative (slag) and replace with crushed limestone 
gravel. 
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Appendixes 
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IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.

Call a poison center/doctor if you feel unwell.

If skin irritation occurs: Get medical advice/attention.

If eye irritation persists: Get medical advice/attention.

If on skin: Wash with plenty of water.

Take off contaminated clothing and wash it before reuse.

Store in a well-ventilated place.

Dispose of contents/container in accordance with local/regional/national/international regulations.

3. COMPOSITION / INFORMATION ON INGREDIENTS

Chemical Name

Steelmaking Slags

Wt.%

100

CAS

65996-71-6

COMMENTS:

COMPOSITION/INFORMATION ON INGREDIENTS

Larnite, beta-dicalcium-silicate [Beta -Ca2SiO4]

Srebrodolskite, calcium-iron-oxide [

Brownmillerite, calcium-aluminum-iron-o

Spinel [Me2+Me3+2Os]

Wuestite, Solid solution of iron (ll)-oxide with MgO and MnO

Gehlenite, calcium-aluminum-silicate [Ca2Al2SiC>7]

Bredigite, calcium-magnesium-silicate

4. FIRST AID MEASURES

EYES: If contact with eyes occurs, flush with water for 15 minutes, occasionally lifting upper and lower lids. Consult a physician.

SKIN: Using cool water and a pH neutral soap, wash skin surfaces that have been in contact with the material. Seek medical
attention for rashes, burns, irritated skin or prolonged exposures.

INGESTION: Rinse mouth thoroughly if ingested. Do not induce vomiting. If discomfort continues, consult a physician.

INHALATION: Move to fresh air. Dust in throat and nasal passages should clear spontaneously. If discomfort continues, consult a
physician.

SIGNS AND SYMPTOMS OF OVEREXPOSURE

CHRONIC EFFECTS: Symptoms of poisoning may occur after several hours; therefore medical observation should be
performed for at least 48 hours after exposure.

NOTES TO PHYSICIAN: Treat symptomatically.

COMMENTS: Show this Safety Data Sheet to physician in attendance.

5. FIRE FIGHTING MEASURES

FLAMMABLE CLASS: This product is non-combustible.

GENERAL HAZARD: None known

EXTINGUISHING MEDIA: Use fire-extinguishing media appropriate for surrounding materials.

FIRE FIGHTING PROCEDURES: Move product containers from fire area if it can be done without risk. Cool containers by flooding
with water until heat is dissipated.

HAZARDOUS DECOMPOSITION PRODUCTS: None known

6. ACCIDENTAL RELEASE MEASURES

LARGE SPILL: Avoid runoff into storm sewers and ditches. Collect spillage using appropriate equipment. Dispose of collected
materials inaccordance with Federal, State and local regulations.
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