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INTRODUCTION 

The Whitter Farm Road tire shred field trial was constructed in the Fall, 1996. The 
purpose of the field trial was to evaluate the insulation and drainage properties of tire 
shreds beneath a paved road. A secondary purpose was to obtain data on the effects of 
tire shreds on water quality. The field trial consists of six 12.2-m (40-fr) long paved 
sections. Three sections are underlain by 154 mm (6 in.) to 305 mm (12 in.) of tire 
slueds, two sections are underlain by 305 mm (12 in.) of a mixture of tire shreds and 
granular subbase aggregate (gravel), and one section is a control underlain by granular 
subbase aggregate. A typical cross section is shown in Figure 1. The tire shreds had a 
maximum size of 76 mm (3 in.) and were made from a mixture of steel and glass belted 
tires. There was a significant amount of steel belt and bead wire exposed at the cut edges 
of the slueds. Additional infomlation on the design of the project is given in Lawrence, 
et al. (1998). 

A drainage trench runs parallel to one side of the road. The trench width varies from 
0.66 to 1.07 m (2.2 to 3.5 ft). It was filled with the same material as the adjacent test 
section, i.e., tire shreds, tire shred/gravel mixture, or gravel. About 76 m (250 ft) of 102- 
mnl (4-in.) diameter perforated ADS pipe was embedded in the trench backfill at a 
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Figure 1. Typical cross section of Whitter Farm tire shred field trial 



depth of about 1.7 m (5.6 ft) below the road surface. Approximately 100 mm (4 in.) of 
backfill was placed under the pipe as bedding. The trench and perforated pipe 
intercepted groundwater flowing from higher ground adjacent to the project and surface 
infiltration. Thus, the water would come into direct contact with the tire shreds. It is 
likely that the tire shreds used as bedding beneath the pipe are saturated. The trench and 
perforated pipe conveyed the water to a 67-ni (220-fr) length of solid 102-mm (4-in.) 
diameter ADS pipe. The solid pipe discharged in a field adjacent to the project. On June 
27, 1997 water discharging fi-om the pipe was collected for analysis. 

WATER SAMPLING AND ANALYSIS PROCEDURES 

Water sampling and analysis procedures were adapted from those described in 
Downs, et al. (1996) and Humphrey, et al. (1996). The sample containers used for 
collecting samples to be analyzed for volatile organics were clear 40 mL borosilicate 
glass vials with polypropylene closures and Teflon faced silicone septa. The samples 
were preserved by adding 4 drops of hydrochloric acid (HCI) to each vial before 
collecting the san~ples. Samples to be analyzed for semivolatile organics were collected 
in 1 L amber borosilicate glass bottles witb polypropylene closures and Teflon liners. No 
sample preservation is required for semivolatile samples. Samples to be analyzed for 
metals and other compounds were collected in 1 L or 0.5 L high-density polyethylene 
(HDPE) bottles with HDPE closures. Samples to be analyzed for dissolved metals were 
filtered through Coming disposable sterile filters with 0.45 pm cellulose acetate filters. 
Filtered and unfiltered samples were preserved with 1.5 mL nitric acid (HNO,) per liter 
of sample. All samples were stored at 4'C prior to analysis. 

Samples for metals analysis except for lead were prepared in accordance with EPA 
Method 200.7 (Inductively Coupled Plasma - Atomic Emission Spectrometric Method for 
Trace Element Analysis) (EPA, 1991). The metals were then measured with a Them~o 
Jarrell Ash Model 975 Plasma Atomcomp Inductively Coupled Plasma Emission 
Spectrometer. Samples for lead were prepared in accordance with EPA Method 200.9 
(Determination of Trace Elements by Stabilized Temperature Graphite Fumace Atomic 
Absorption Spectrometry) (EPA, 1991) and tested in accordance with EPA Method 7421 
Lead (Atomic Absorption, Fumace Technique) (EPA, 1987). Chloride and sulfate were 
measured in accordance with EPA Method 300.0 (Determination of Inorganic Anions by 
Ion Chromatography) (EPA, 1983). Volatile organics were analyzed in accordance with 
EPA Method 8260 (Determination of Volatile Organics by Purge-and-Trap Capillary 
Column GCMS). Semivolatile organics were analyzed in accordance with EPA method 
8270 (Determination of Semivolatile Organics by Capillary Column GCMS). 

WATER QUALITY RESULTS 

The results for metals and other inorganic con~pounds are summarized in Table 1. 
For metals with a primary drinking water standard, the dissolved and total concentrations 
were all below their corresponding regulatory limit. In fact, the concentrations were 
below the test method detection limit for cadn~iunl (Cd), chromium (Cr), copper (Cu), 



Table 1. Inorganic test results. 

Test method detection 
limit (mglL) 

0.005 
0.0005 
0.006 
0.009 
0.002 
0.07 
0.4 

0.015 
0.002 
0.5 

0.0057 
0.5 
0.1 

Drinking water 
standard type 

Primary 
Primary 
Primary 
Primary 
Primary 

Secondary 
Secondary 
Secondary 
Secondary 
Secondary 
Secondary 

None 
None 
None 

Resulatorv I Samole 1 I Samole 2 

< 0.006 
< 0.009 

0.015 < 0.002 

0.1 58 
0.05 2.53 

3.51 
5.0 0.082 
NIA 33.0 
NIA 12.7 
NIA 79.5 

I Concentration fmglL) 

(Total) 
0.020 

c 0.0005 
< 0.006 
< 0.009 
< 0.002 
< 0.07 

103 
19.1 
2.51 
4.79 
0.142 
32.4 
12.4 
75.1 

and lead (Pb). Moreover, the measured concentration of barium (Ba) was a factor of 100 
less than its regulatory limit. 

For metals and other compounds with a secondary drinking water standard, the 
dissolved concentrations of aluminum (Al), chloride (CI), iron (Fe), sulfate (SO,,), and 
zinc (Zn) were below their corresponding regulatory limit. Although it is most 
appropriate to compare dissolved concentrations to drinking water standards, it is 
noteworthy that the total concentrations of aluminum (Al), chloride (CI), sulfate (SO,,), 
and zinc (Zn) were also below the standard. The total concentration of iron was elevated 
due to the presence of relatively insoluble iron oxide in particulate form. The level of 
dissolved manganese (Mn) was above its secondaty drinking water standard. The 
dissolved and total concentrations of manganese were essentially the same. 

Tests were also conducted for calcium (Ca), magnesium (Mg), and sodium (Na). 
The results are shown in Table 1. These are commonly found in groundwater and do not 
have drinking water standards. The dissolved solids concentration in Sample 1 was 320 
mg/L. The total solids concentration in Samples 2 and 3 were 660 mg/L and 559 mdL, 
respectively. 

The results for volatile and semivolatile organic compounds were all below the test 
method detection limit. The test results are included as Attachment A. The results 
indicate that there were no detectable levels of organic compounds. 

DISCUSSION and CONCLUSIONS 

In tllis sampling event, tire sheds did not cause the levels of metals to exceed their 
primary drinking water standard. Moreover, the levels of volatile and semivolatile 



organic compounds were all below their test method detection limit. The same results 
were obtained at the North Yarmouth field trial where tire shreds were used as subgrade 
fill above the water table (Humphrey, et al., 1996). The level of manganese (Mn) was 
above its secondary drinking water standard. Steel belts are 2 to 3% manganese by 
weight so this is the likely source of the compound. Water in direct contact with tire 
shreds causes higher levels of particulate iron (Fe) due to oxidation of the exposed steel 
belts. Since manganese (Mn) and iron (Fe) have secondary (aesthetic based) drinking 
water standards these do not pose a health concern. The levels of aluminum (Al), 
chloride (CI), snlfate (SOJ), and zinc (Zn) were all below their respective secondary 
drinking water standard. It is not possible to draw definitive conclusions from the single 
sampling event covered by this report. However, these results agree with the ongoing 
study in North Yarmouth, Maine (Humphrey, et al., 1996), namely, that tire shreds placed 
above the water table have a negligible impact on ground water quality. 
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ATTACHMENT A 
0. 

PO Box 788 

NORTHEAST 
MEORATORY 
University of Maine-Omno(Aamn Smart 

ANALYSIS REPORT 

DATE SAMPLED: W7197 
DATE RECEIVED: 07101197 
DATE ANALYZED: 07/15/97' 
DATE REPORTED: 07li5197 
SAMPLE DESCRIPTION: WF Road 

VOLATILE ORGANICS 

LV3ORATQP.Y NUMBER: 8733527 
SAMPLE MTRIX: Waler 
ANALYST: VAM 

ADDITIONAL VCC'S 
Dieth~iEther 

'haws perfomwd outride of Me reearnmended hoidinp timelw EPAMelhod 8260dueto lm~mnla~bn pmblem. w i b  themass 
hawis wasmnduded amding to EPAMethod 8260. 'SW-845,'3d Ed.. Juiy 1992. 

< = Less than POL = Practical Q'ruantitation Umit ND = None Delecled 

Reviewed by: dcE-&&- Date: 7. /5.?7 
p e s  E. Curlett. Laboratory Manager 



ATTACHMENT A (continued) 
P. 

NORTHEAST 
ANALYSIS REPORT 

MBORATORY . ". 
Univenw of Maine-OmnolAamn Smart 

DATE SAMPLED: 06127187 
DATE RECEIVED: 07/01/97 
DATE UCTW\CTED: 07/03/97 
DATEANALYZED: 07110197 
DATE REPORTED: 07/14/87 

LABORATORY NUMBER: 9733527 
SAMPLE MATRR Waler 
ANALYST: VAM 

PO Box 788 
WaleMlie, Maine 04903.0788 
Tel. (207) 813.7711 
1.8W.244.8nB 
FAX 207.873.7022 

SAMPLE DESCRIFIION: WF Road 

SEMI-VOLATILE ORGANICS 

Result udL  
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
U" 

Add Emactables 
Phenol 
2Chfomphend 
2MeLhylphend ( m i )  
3&4MeIhylphenol (W-I) 
2Ni!Whe"d 
2,6DimeLhyW"Ol 
Bemoksdd 
2.6Dichbmphenal 
QChbmSmeIhyiphsnal 
2.4,%TIi~bwheod 
2.4.6TIichkwhanol 
2.4-Dlnnmphenol 
rulavhanol 
ZMeIhyl4.€4in'i!Whenoi 
Penbchfomphenol 

L L Result udL  
10 ND 
10 NO 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
20 ND 
10 ND 
10 ND 
50 ND 
50 ND 
M ND 
50 ND 

< = Less than PQL =.Practical Quantilation Limit ND = None Detected 

Reviewed by: & d.- Date: 7 -14-97 
E. Curleg Laboratory Manager 




