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1.0 INTRODUCTION 

The Pennsylvania Avenue Landfill (PAL) is located adjacent to Jamaica Bay in Brooklyn, 
New York. Since 1983, there has been oil seepage from the landfill on its western side along 
the Fresh Creek shoreline. The results of the Remedial Investigation (RI)/Feasibility Study (FS) 
for PAL, completed by URS for the New York City Department of Environmental Protection 
(NYCDEP) in September lW, concluded that this oil is a source of contamination to the surface 
water and localized sediments in Fresh Creek, as well as to the groundwater in the leachate 
mound beneath the site. As stated in the site's Record of Decision (ROD), issued by the New 
York State Department of Environmental Conservation (NYSDEC) in February 1995, the waste 
oil in addition to containing volatile and semi-volatile compounds is contaminated with PCBs at 
levels that classify it as a hazardous waste. 

The ROD selected active leachate collection only in this oil seepage area, rather than 
along the full perimeter of the site, because it was estimated that approximately 90% of the site's 
contaminant releases to Jamaica Bay are from this area. 

Leachate treatment alternatives originally were evaluated in the PAL FS using data 
collected during the RI. The leachate treatment system, depicted in Figure 1-1, was 
recommended based on the evaluation in the FS. Based on this treatment system, NYCDEP 
submitted a treatability study work plan to NYSDEC in December 1994. 

In a March 3, 1995 letter, NYSDEC informed NYCDEP that discharge limitations for 
ammonia would be in effect for the PAL leachate. In August 1995 NYSDEC informed 
NYCDEP that the 30-day average effluent ammonia discharge standard would be 10 mgll and 
that the work plan should be modified to address ammonia treatment to this standard. A revised 
treatab'iity study work plan, which addressed NYSDEC concerns about ammonia, was submitted 
by NYCDEP to NYSDEC on September 11, 1995. On September 28, 1995, NYSDEC sent a 
letter to NYCDEP which presented the final NYSDEC standards for discharge of treated PAL 
leachate to Jamaica Bay. In that letter, NYSDEC indicated that its Division of Water would 
review the results of the PAL Leachate Treatability Study and possibly adjust the ammonia 
discharge l i t  accordingly. On October 2, 1995, NYSDEC sent a letter to NYCDEP approving 
the September 11, 1995 matability study work plan. In October 1995, NYCDEP prepared draft 
bid specifications for the treatability study, which were reviewed and approved by NYSDEC. 
Copies of the above-referenced correspondence are presented in Attachment 1. 

Because of the stringent 10 mg/l ammonia discharge standard, NYCDEP's Bureau of 
Environmental Engineering contacted NYCDEP's Bureau of Clean Water (now Bureau of 
Wastewater Pollution Control) on November 22, 1995 to discuss its requirements for discharge 
of PAL leachate into the 26th Ward Water Pollution Control Plant (WPCP). The Bureau 
responded that the leachate might be acceptable at the 26th Ward WPCP provided it was 
pretreated for polychlorinated biphenyls (PCB's), toluene, chloroform, tetrachloroethylene, and 
flashpoint. The correspondence concerning this issue is found in Attachment 1. 

On November 8, 1995, Requests for Quotations were issued for the treatability study, 
and seven were received by URS by November 21. After bid review and recommendations for 
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award by URS, NYCDEP and NYSDEC approved the award of this work to Waste Stream 
Technologies, Inc. (WST) on December 20, 1995. The subcontract between URS and WST was 
signed in January 1996, and after an improvement in weather and site conditions, the study was 
initiated in mid-February 19%. 

Bench-scale testing was used to evaluate three different methods of leachate management, 
as shown in Figure 1-2. Treatment Trains 1 and 2 were used to evaluate treatment required for 
discharge to Jamaica Bay, whereas Treatment Train 3 addressed pretreatment prior to discharge 
to the 26th Ward WPCP. 

The major difference between the first two treatment trains is that in Treatment Train 1, 
ammonia is treated by physicaltchemical processes, whereas in Treatment Train 2, it is treated 
through a biological process. Treatment Trains 1 and 2 were included in the original treatability 
study work plan and bid specifications. Treatment Train 3 was added to the study scope of work 
after selection of WST. The additional scope of work was approved in writing by both 
NYCDEP and NYSDEC prior to its commencement by WST. 

The major objective of the treatability study for Treatment Trains 1 and 2 was to defme 
a process, comprised of appropriate unit operations, that would reduce the concentrations of 
contaminants in the leachate to levels that consistently meet the NYSDEC limits for discharge 
to Jamaica Bay. The major objective for Treatment Train 3 was to define a pretreatment system 
that would reduce concentrations of PCBs, toluene, chloroform, tetrachloroethylene and 
flashpoint to appropriate levels before discharge to the 26th Ward WPCP. 

The specific objectives of the treatability study (identified in the work plan) were to: 

Evaluate candidate treatment technologies capable of reducing or removing 
contaminants of concern to appropriate levels 

Identify critical physical and chemical parameters having major effects on 
technology performance 

Select a treatment s c h r i o ,  comprised of cost-effective candidate technologies 
which has the ability to meet discharge criteria 

Develop conceptual design criteria for those candidate treatment technologies. 

Develop a conceptual design, with associated Feasibility Study level cost 
estimates, for the selected treatment scenario. 

Although this treatability study report will be used as an aid for design, it is not intended 
to be used as a final design or contract document. Further development will be required for 
preparation of a Design Analysis Report and/or performance specification. 
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The following work was implemented to address the project objectives, consistent with 
the approved work plan and the subsequent addition of Treatment Train 3: 

Field sampling to collect a representative sample for treatability testing 
(described in Section 2.0) 

Bench-scale testing performed by WST (summarized in Section 4.0. Complete 
results of the bench scale study are presented as Append'i A) 

Development of preliminary design criteria @resented in Section 5.0) 

Evaluation of treatment train options @resented in Section 6.0) 

Recommendation for a treatment method @resented in Section 7.0) 



2.0 LEACHATE ANALYSIS 

Based on discussions between NYSDEC and URS, it was decided that the wells to be 
sampled for the leachate treatability study should extend beyond the north-south range of the 
thirteen monitoring wells used in the leachate treatment analysis (LTA) presented in the 
Feasibility Study for the landfill. It was felt that this expanded geographic range of wells would 
provide a more representative sample of the combined liquid anticipated to be collected by an 
upgraded active oillleachate collection trench version of the existing passive trench. 

Eight of the thirteen wells used in the LTA were again sampled for the leachate 
treatability study. These included HP-OW-2A, HP-1MU-A, HP-320A. HP-OW3A, HP-319, 
HP-OW4A, HP-OWSA, and HP- 107. Three of them (HP-1 02U-A, HP-320A, and HP-3 19) 
were also evaluated in the oil plume investigation conducted as part of the Feasibility Study. In 
addition to these eight wells, five others were sampled including ORW-2, HP-320, HP-OW3, 
ORW-1, and HP-0W6A. 

For this treatability study, URS collected equal aliquots of eight gallons of leachate from 
each of the thirteen wells. These wells are indicated in Figure 2-1. All wells are screened in 
the shallow (water table) aquifer. URS shipped six small containers of leachate, totaling 104 
gallons, to WST which then composited the contents into two 55-gallon drums. To verify 
analytical results of the two larger composites, a sample of leachate composited in the field by 
URS also was shipped to WST. 

The analytical results for these three composite samples are presented in Table 2-1. This 
table also presents a summary of data collected during the RI  which was used for the conceptual 
design of the leachate treatment system in the Feasibility Study. RI data includes sampling 
results from thirteen monitoring wells in the area of the oil seepage. In the Feasibility Study, 
analytical results from the thirteen monitoring wells were used to estimate leachate concentrations 
of all parameters except biological oxygen demand (BOD), oil and grease (O&G), and 
petroleum hydrocarbons. These wells included HP-1MU-A, HP-107, HP-3 13, HP-317~. HP- 
319, HP-320A. H P 4 2 ,  H P a ,  HP-OW-lA, HP-OW-2A, HP-OW-3A, HP-OW-4A, and HP- 
OW-5A. The wells evaluated during the oil investigation at PAL were used to estimate 
concentrations of BOD, petroleum hydrocarbons, and O&G in the Feasibility Study. These 
include HP-309, HP-404, HP-319, HP-IMU-A, HP-320A, and HP-317. Monitoring well 
locations used in the Feasibility Study are shown in Figure 2-1. 

Comparison of the treatability study and RI total volatile organic compounds (VOCs) 
analyses revealed that treatability study composite samples were similar to the average total VOC 
concentration developed from RI data, although the compounds detected and the concentrations 
of individual compounds were not identical. The total concentrations of semivolatile organic 
compounds (SVOCs) in the treatability study composite samples were considerably less than total 
SVOCs developed from RI data. This difference primarily was due to 2-methylnaphthalene (not 
detected in treatability study composites), naphthalene, and bis(2-ethy1hexyl)phthalate (BEHP). 

Pesticides were not detected in treatability study composite samples, but were detected 
infrequently at low concentrations during the RI and, therefore, their absence in the composites 
was not unusual. PCB concentrations in treatability study composite samples were comparable 
to those of the RI. Antimony, beryllium, cobalt, copper, lead, nickel, silver, and vanadium were 
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not detected in treatab'ity study composite samples, although they were reported during the RI. 
This was not unusual since the metals were detected infrequently andlor at low concentrations 
during the RI. Other metals detected in the composite samples were at concentrations similar 
to average concentrations derived from the RI data. Average RI and treatability study 
concentrations were comparable for cyanide and all conventional parameters, except petroleum 
hydrocarbons and O&G. Peboleum hydrocarbon and O&G concentrations would not be expected 
to be similar, since the samples used to compute the average concentration in the Feasibility 
Study were from samples that were largely oil product. 

In general, the raw leachate data from the treatability study were similar to RI data used 
for the Feasibility Study. As noted above, eight of the 13 RI wells were used to collect samples 
for the treatability study. The other five wells sampled for the treatability study, although in the 
same general location, could have wncentrations of the parameters of concern that would account 
for the relatively small variabiity between the RI and treatability study raw leachate data. Also, 
the treatability study samples were collected 2% years after monitoring wells were sampled 
during the RI and, therefore, some variation would be expected as a result of changing conditions 
over time. 



3.0 TREATMENT GOALS 

w 
The treaiment goals for Treatment Trains 1 and 2 were the preliminary discharge criteria 

developed by NYSDEC and submitted to NYCDEP on September 28, 1995 (Attachment 1). 
They are presented in Table 2-1. 

The treatment goals for Treatment Train 3 were based on input from NYCDEP Bureau 
of Clean Water. A December 12, 1995 internal memo from that Bureau identified four 
contaminants of concern: PCBs, toluene, chloroform, and tetrachloroethylene. A flash point 
greater than 140°F and pH between 5 and 11 were also mentioned. 



4.0 SUMMARY OF TREATABILITY STUDY RESULTS 

The treatability testing was performed in WST's facility between February and May 
1996. A detailed description of the test procedures and results are presented in its report 
Pennsylvania Avenue Landfill Leachate Treatability Study dated May 28, 1996 (Appendix A). 

Two types of tests were performed: jar and flow-through. Jar- tests were used for 
preliminary evaluation of technologies and to develop conditions for subsequent flow-through 
tests. Flow-through tests were used to evaluate performances of individual unit operations and 
the abilities of treatment trains to meet treatment goals. Unit operations in flow-through tests 
were tested individually using raw leachate or leachate treated by previous processes in the 
treatment train. 

Jar tests were used to evaluate oilIPCB removal, cyanide removal, metals removal, 
ammonia removal by air stripping, and the adsorptive capacity of activated carbon. Flow- 
through tests were used to evaluate Treatment Train 1 (i.e., physicallchemical treatment using 
unit pmmses for oiVwater separation, cyanide removal, metals removal, filtration, air stripping, 
neutralization, and activated carbon adsorption), and Treatment Train 3 (i.e., physicallchemical 
treatment using unit processes for oillwater separation and activated carbon adsorption). 

Flow-through tests also were planned for Treatment Train 2 (a treatment train similar to 
Treatment Train 1, except biological treatment is substituted for air stripping). These tests were 
not performed, however, because the significant number of development tests used to evaluate 
biological treatment were unfavorable. 

Testing scenarios and procedures are summarized in the subsections below. Results for 
jar tests, the Treatment Train 1 flow-through test, the Treatment Train 3 flow-through test, and 
biological treatment tests are summarized in Tables 4-1, 4-2, 4-3, and 4-4, respectively. The 
results also are discussed in the subsections below. 

Both jar test and flow-through studies were conducted to determine the effectiveness of 
oillwater separation in removing O&G and PCBs from the raw leachate. Additional analytical 
tests were run during the flow-through testing phase to evaluate the possible removal of other 
leachate constituents p H ,  BOD, COD, and cyanide). Results of oillwater separation tests are 
included in pages 24-27 of Appendix A. 

The following tests were completed as part of the oillwater separation phase of the 
treatability study: 

Jar Tests - Gravity Separation (Separatory Funnel) 
a. Untreated Leachate - Coarse Filtered 
b. pH 4.5 - pH lowered with sulfuric acid, solids settled and filtered 
c. pH 2.0 - pH lowered with sulfuric acid, solids settled and filtered 
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TABLE 44 
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1 part leachate 

Time 

0 hr 

Dilution 
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3 days I None 1 53 1 43 1 210 1 CD 1 64 1 CD 

50 ppm 
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50L 
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87 
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Jar Tests - Air Floatation (Separatory Funnel and Air Stone) 
a. pH 7.0 - 30 minutes of air supplied 
b. pH 4.5 - pH lowered with sulfuric acid, 30 minutes of air supplied 

Flow-Through Tests - Gravity Separation Bench-Scale (30 cm L x 5 cm H) Apparatus] 
a. pH 8.2 - untreated leachate 

Gravity separation jar tests were run under untreated and acidic pH conditions in order 
to determine whether acidification of the leachate would serve to break any oillwater emulsions 
and improve O&G removal. Testing using leachate from Drum 1 showed good O&G and PCB 
removal for both untreated and acidified samples. 

O&G levels below the discharge limit (15 mgll) were not achieved in the untreated 
sample, although values were sufficiently low (less than 17 mgll) to allow the resultant waste 
stream to serve as the influent to subsequent treatment steps. Acidification to pH 4.5 and 2.0 
reduced O&G to below the discharge limit, but O&G removal was small compared to removal 
by separation alone. 

The acidification step (pH 4.5) required the addition of 2 ml of reagent-grade sulfuric 
acid per 1 liter of leachate. Subsequent neutralization of this waste stream to pH 7.0 would 
require base addition. Therefore, due to the'minimal treatment benefit, and additional capital 
and chemical cosb associated with dual pH adjustment steps, acidification was eliminated as an 
option in the O&G treatment process. 

Air floatation jar tests were conducted to determine whether a fine bubble air stream 
would improve O&G removal. O&G removal efficiencies were less than those from the gravity 
separation tests at neutral pH after 30 minutes aeration. Therefore, due to the minimal treatment 
benefits, and the additional capital and energy costs associated with air floatation, air floatation 
was eliminated as an O&G removal treatment option. 

Based on the results of the above-noted jar tests, flow-through tests were conducted with 
untreated leachate using a small flow-through unit simulating a coalescing plate oillwater 
separator. O&G was removed by the flow-through unit to a concentration of 28 mgll. Some 
PCBs were detected in the effluent from the unit, although significant PCB removal was 
achieved. Based on these tests, gravity separation appears to be a feasible option since 
performance is expected to be better in a full-scale unit and additional removal of O&G and 
PCBs will occur in downstream unit operations. It should be noted that removal of weak acid 
dissociable (WAD) cyanide was appreciable (50%) in the flow-through unit. 

Both jar tests and a flow-through test were conducted to evaluate cyanide removal, 
primarily WAD cyanide, from leachate previously treated for O&G removal. Results of these 
tests are included in pages 28-32 of Appendix A. 



The following tests were completed as a part of the cyanide removal phase of the 
treatability study: 

Jar Tests 
a. Alkaline chlorination @H 9 and pH > 11) 
b. Peroxide oxidation (0.1 % - 1 % peroxide addition) 
C. Ferric sulfate (.0025% to 5.0% ferric sulfate addition) 

Flow-Through Test 
a. Ferric sulfate (0.1 % ferric sulfate addition) 

Jar tests showed that chemical oxidation (alkaline chlorination and peroxide oxidation), 
was not effective as a removal mechanism for cyanide. Jar tests indicated that femc sulfate 
could more effectively reduce cyanide concentrations than alkaline chlorination or peroxide 
oxidation. 

Based on the above results, a flow-through test was conducted using a ferric sulfate dose 
of 0.1 % (approximately 1,000 ppm), and 10.4 ml of Calloway 4330 anionic polymer (4 ppm). 
The test also required the addition of 8.5 rnl of 10 N sodium hydroxide per 13 liter (260 ppm) 
to offset the drop in pH from the ferric sulfate addition. 

The flow-through test showed minimal removal of WAD, total, or amenable cyanide. 
WAD cyanide was reduced to below the discharge limit, from 11 pgA to 9 pg/l. A sludge 
volume of 1.25 liter was generated from 26 liters of treated leachate during this test. 

Both jar tests and a flow-through test were conducted to evaluate potential treatment 
options for removing metals from leachate pretreated for O&G and cyanide removal. Metals 
removal steps consisted of pH adjustment, coagulation, and settling. The effectiveness of various 
polymers to improve settleab'iity also was evaluated. Results of these tests are included in pages 
32-36 of Appendix A. 

The following tests were completed as a part of the metals removal phase of the 
treatability study: 

Jar Tests 
a. pH screening - pH 9 to pH 1 1.5 
b. pH 11.5, no polymer 
c. pH 11.5, Calloway 4330 anionic polymer 
d. pH 11.5, Calloway 4300 neutral polymer 
e. pH 11.5, Calloway 4579 cationic polymer 



f. Vinmet 1 140 polymer screening (0.1 ppm - 1,000 ppm) 

Flow-Through Test 
a. pH 11.5, Calloway 4330 anionic polymer, centrifugation of solids 

Jar testing studies indicated that all Calloway polymers were effective in improving 
settleability. Calloway polymer 4330 has been recommended for use due to its ability to form 
a stronger floc. Based on the fact that metals regulated in the draft SPDES discharge permit 
were not present in the influent to the metals removal step, removal efficiencies for these metals 
wuld not be determined. 

Testing showed the metals removal steq to require 21.5 ml of 10 N sodium hydroxide per 
11.5 liter (750 ppm) to raise the pH of the leachate to 11.5. A polymer dose of 7 mg/l was 
required to improve settleability of the floc. 

A sludge volume of approximately 1 liter was generated per 20 liters of treated leachate 
during the batch test. Results of toxicity characteristics leaching procedure (TCLP) analysis of 
the sludge showed it to be non-hazardous. 

Sand filtration of effluent from the metals removal step was conducted to determine its 
effectiveness in removing suspended solids from the waste stream. The purpose of this step was 
to pretreat the leachate prior to air stripping in order to minimize clogging of the air stripper 
column, and to reduce suspended solids to discharge limitations. 

A 1.5-inch d i i r  flow-through column filled with green sand was used as the testing 
apparatus. Results of the test showed removal of total suspended solids (TSS) to less than 5 
mgll. Results are included in pages 37-38 of Appendix A. 

Air stripping tests were conducted to determine the effectiveness of this process in 
removing ammonia, volatile organics, and semi-volatile organics from leachate previously treated 
for O&G, cyanide, metals, and suspended solids removal. Results of these tests are included in 
pages 38-42 of Appendix A. 

The following tests were completed as a part of the air stripping phase of the treatability 
study: 



Jar Tests (1 liter, continuously aerated, samples) 
a. pH 7 ,70°F  
b. pH 7, 10°F 
c. pH 11.5, 70°F 
d. pH 11.5, 100°F 

Column Tests (3-inch diameter by 5-foot-long packed column) 
a. pH 11.5, 140°F 
b. pH 11.5, 120°F 
c. .pH 11.5, 100" F 
d. pH 11.5, 72°F 

Flow-Through Test (3-inch diameter by 5-foot-long packed column) 
a. pH 11.5, 100°F 

Jar tests showed no reduction in ammonia at pH 7, at either 70" or 100°F. At pH 11 5 ,  
ammonia was reduced by approximately 50% at 70°F and by approximately 90% at 100°F after 
20 hours. 

Air stripping column tests showed good removal of ammonia at all temperatures tested. 
At an air-to-water ratio of 150 @/gal, removal to less than 10 mg/l ammonia was achieved after 
six passes through the column at 140°F. Seven passes were w i r e d  at a temperature of 100°F 
to drop the ammonia level to less than 10 mg/l. A final ammonia concentration of 16.7 mg/l was 
achieved after six passes at 72OF at an air-to-water ratio of 300 @/gal. Complete removal of 
volatile and semi-volatile organics was achieved in the flow-through test. 

Biological treatment was evaluated as a treatment option for the removal of ammonia 
from neutralized leachate previously treated for O&G, cyanide, and metals removal. The 
objective of biological testing was to evaluate treatment under different operating conditions in 
order to optimize the system prior to final flow-through testing. However, developmental testing 
indicated that biological treatment of the leachate was unreliable and, consequently, a flow- 
through test was not performed. Results of biological testing are included in pages 4 2 4 9  of 
Appendix A. 

4.6.1 E n v i r o n m e n t a l  for Nltnficatian . . 

Biological treatment for the removal of ammonia from wastewater (nitrification) requires 
that a viable biomass of a specific type of bacteria be developed. These bacteria, denoted as 
"nitrifiers," remove ammonia from wastewater by oxidizing it to nitrate. In order for the 
nitrifiers to grow, the environmental condition in the reactor must be strictly maintained within 
the following limits: 

pH: 



'Cur, 

Temperature: > 15°C 
Dissolved Oxygen (DO): > 2 mgll 

The reactor also requires an excess of alkalinity (buffering capacity), since conversion 
of ammonia to nitrate consumes alkalinity, and thereby causes the pH to drop. Growth of 
nitrifiers also has been known to be inhibited by various organic compounds and metals. 
Concentrations of these constituents, therefore, must be below threshold concentrations. 

In order to initiate the acclimation with a known population of nitrifiers, a special 
nitrifying culture designed by InterbiolMicroMasters was used as the initial seed. The culture 
was added to leachate and maintained under the following environmental conditions: 

7 t o 8 S U  pH: 
Temperature: approx. 30°C 
DO: > .5 mgll 
Alkalinity: excess through addition of buffering solution 

Initial acclimation attempts, however, were unsuccessful in maintaining a biomass which 
consistently removed ammonia. Concentrations of ammonia initially would drop before rising 
and stabilizing. In order to evaluate the possible reasons for these effects, a controlled 
experiment was run by seeding six different reactors at varying dilutions of leachate and 
ammonia concentrations with nitrify'hg bacteria cultures. The results of these tests are presented 
in Table 44 .  

The table shows that, for the tint 24 hours of the test, ammonia concentrations decreased 
continuously in all five of the seeded reactors. The positive control reactor (50 ppm ammonia 
solution plus nitrifiers) contained no leachate and was able to oxidize the ammonia completely. 
These results show that the nitrifying cultures and the environmental conditions of the test were 
adequate. 

The negative control reactor (50 ppm ammonia without nitrifiers) showed that ammonia 
removal does not occur in a sterile solution. The consistent measured ammonia concentration 
for this control also indicated that the precision of the ammonia test was sound. 

Based on the results from the first 24 hours of the study, fresh leachate was added to 
several of the reactors to provide more food and help grow more nitrifiers. However, as 
additional leachate was added to the reactors, consistent removal of ammonia was no longer 
attainable. In some of the reactors, the level of ammonia actually rose, similar to the initial 
acclimation work. 

The cause of the inconsistent ammonia removal is not obvious from the results of the 
above- described tests. It is unclear as to whether organic compounds or metals in the leachate 
are inhibiting the growth of the nitrifiers, or whether some other phenomenon is causing the 
nitrification process to stop. 



Based on these unfavorable results, it appeared that biological treatment of leachate prior 
to discharge to Jamaica Bay was unreliable, and that it would not be prudent to implement this 
technology for leachate treatment. Consequently, a final biological flow-through test was not 
performed. 

4.7 ated Carban 

Activated carbon treatment for the removal of organics was tested on two different waste 
streams: 

a. Leachate pretreated by oillwater separation (Treatment Train 3) 
b. Leachate pretreated by oillwater separation, femc sulfate, sodium hydroxide, 

(pH adjusted), filtration, air stripping, and neutralization (Treatment Train 1) 

Each test was conducted on a 1.5-inch wide by 5-foot-long column. The effluent from 
the column was tested for all parameters of concern, since in each of the treatment trains it would 
be the final point of discharge for the overall system. Due to the inability to develop a biomass 
which consistently removed ammonia from the leachate, tests of activated carbon following 
biological treatment were not performed. Jar tests also were completed to develop isotherms to 
estimate the carbon usage. The results of these tests are included in pages 49-54 of Appendix A. 

Column tests indicated that activated carbon following oillwater separation is effective 
in removing VOCs, SVOCs, pesticides, chemical oxygen demand (COD), TSS , cyanide (WAD), 
total petroleum hydrocarborn, and O&G. All compounds of concem were reduced to non-detect 
levels. The flash point of the effluent was greater than 200°F. 

4.7.2 Refllltsmmarv - Activated Carbon FoUo- . . 

Testing showed the effluent from the column to meet all SPDES discharge requirements. 
Significant total organic compounds and COD removal also were observed. 

The effect of granulated carbon on COD removal was measured for six different carbon 
concentrations. These results were used to estimate carbon usage in the economic evaluation 
presented in Section 6.0. 

Treatability study results are summarized with respect to the three treatment trains 
(Figure 1-2) as follows: 

Treatment Train 1 is an effective method of leachate treatment that will meet the 
treatment goals for discharge to Jamaica Bay. 



The performance of biological systems in testing were unre1iable;and indicate 
that Treatment Train 2 is not likely to be an effective method of treatment for 
discharge to Jamaica Bay. 

a Treatment Train 3 is an effective method of pretreatment that will meet the 
requirements for discharge to the 26th Ward WPCP. 



5.0 PRELIMINARY DESIGN CRITERIA 

Based on modeling presented in the Feasibility Study, the estimated steady-state 
collection rate in the yet-to-be-designed active leachate collection trench is 3 gpm. For the 
Feasibility Study, this 24-hour per day collection rate was converted to a process flow rate of 20 
gpm to account for a 40-hour per week operation and to account for system downtime, storm 
events, and other unknowns. For the system to operate continuously, (i.e., 24 hours per day, 
7 days per week), the recommended design process flow rate is 5 gpm. The 20 gpm process 
flow rate was used as the basis for conceptual design and for the economic analysis which is 
presented in Section 6.0. 

The design objective for the oilhater separator is to remove floating product and reduce 
levels of O&G (estimated at 100 to 500 ppm) to required discharge levels (Section 3.0). 
Ahhough O&G concentrations were reduced to near acceptable concentrations in jar tests, these 
levels were not achieved in the flow-through test, probably due to short-circuiting or the small 
area available for physical separation. The performance likely would be better in a 
manufactured, full-scale oillwater separator, such as a coalescing plate or tube type which 
actively promotes separation and has a more efficient mechanism for collection than the flow- 
through system. It therefore would be prudent to include provision for minor pH adjustment 
(e.g., an in-line mixer) as a safety measure. It was noted that additional removal of O&G also 
would occur in the carbon system to ensure compliance with discharge limitations. 

PCBs would likely be reduced to acceptable concentrations if floating product is removed 
Complete PCB removal is unnecessary, however, at the oillwater separator, since carbon 
adsorption will follow downstream to insure compliance with PCB limitations. 

The design objective for the cyanide removal system was to reduce the concentration of 
free cyanide to the required discharge limitation (Section 3.0). Three methods for cyanide 
removal were evaluated in the treatability study, but none was totally successful. Ferric sulfate 
produced the best results and reduced the concentration of WAD cyanide to below the discharge 
criteria of 10 ppb in the flow-through test. However, better removal of WAD cyanide was 
achieved by oillwater separation and carbon adsorption. Based on these results, it appears that 
cyanide could be reduced to acceptable concentrations without a specific treatment step 
addressing cyanide removal. Therefore, a cyanide removal step is not included in the 
preliminary conceptual design. 

The design objective for the metals removal system was to reduce concentrations of 
heavy metals, (i.e., arsenic, cadmium, chromium, copper, lead, nickel, silver, and zinc) to 
required discharge levels (Section 3.0). Data from the bench-scale study indicated that these 
metals were below discharge limitations in the influent. In addition, the average concentrations 



of these metals determined from monitoring well data in the Feasibility Study also were below 
discharge limitations. Based on maximum concentrations detected in monitoring wells, only 
copper exceeded the discharge limitation. On this basis, the need for metals removal was 
questionable. However, metals removal was included in preliminary design since metals 
concentrations will vary over time and could exceed discharge limitations at some point. 

Regardless of the need for heavy metals removal, pH adjustment will be required to raise 
the pH of the leachate before air stripping. This pH adjustment will result in metals 
precipitation. pH adjustment is discussed further in Section 5.6. 

The primary design objective of filtration was to reduce to the concentration of suspended 
solids to the discharge limitation of 50 ppm. A secondary design objective for physicallchemical 
treatment vreatment Train 1) was to reduce suspended solids prior to the air stripper to prevent 
clogging of the packing. Successful results were achieved at a hydraulic loading rate of 2 
gprnlf? which served as the basis for preliminary conceptual design. 

The design objective for air stripping was to reduce concentrations of ammonia and 
regulated VOCs (i .e., vinyl chloride, 1 ,2-dichloroethene, 1, 1 ,1-trichloroethane, methylene 
chloride, 1 ,1-dichloroethane, trichloroethene, benzene, toluene, chlorobenzene, ethylbenzene, 
and xylene) to required discharge levels (Section 3.0). 

Ammonia removal required pH adjustment to 11 or greater to promote the reaction that 
wnverls ammonium ions to ammonia gas. Ammonia removal also required a high air-to-water 
ratio which was strongly dependent on the system temperature. Preliminary design criteria 
developed from bench-scale testing include the following: 

Influent pH: 11.5 
Base (Sodium Hydroxide) Dose: 750 ppm (as sodium hydroxide) 
Minimum Leachate Temperature in Column: 100°F 
Hydraulic Loading Rate: 2 gpmIft2 
Air-to-Water Ratio: 150 Plgal 
Packing Height: 35 ft. 

In order to effectively accomplish ammonia removal, additional equipment will be 
required upstream of the air stripper. This equipment includes: a reactor vessel to add base and 
increase the pH of the leachate, a clarifier to lemove precipitated metals, a filter press to dewater 
solids, and a boiler and heat exchanger to provide heat and increase the temperature of the 
influent. 

Preliminary design criteria were based on ammonia removal. The high air-twwater ratio 
and increased temperature required for ammonia removal will ensure removal of VOCs. 



Although air stripping is a feasible method for ammonia removal, there are environmental 
and design impacts that should be considered before the process is selected. These considerations 
are discussed in Section 6.2. 

During the treatability study, a viable biomass of nitrifiers which consistently removed 
ammonia from the leachate could not be developed. The only positive results were- achieved 
after the leachate was diluted to below one third the original concentration with deionized water. 
In general, the results indicated that consistent removal to less than 10 mgll is questionable with 
a full-scale reactor, and at the very least, the addition of purchased nitrifying cultures and 
significant operator attention may be required. Based on these concerns, biological treatment is 
not recommended as a full-scale treatment option. 

Although biological treatment is not recommended for treatment prior to discharge to 
Jamaica Bay, some positive results after leachate dilution indicated that leachate is expected to 
be readily amenable to treatment at the 26th Ward WPCP, especially considering that leachate 
will be pretreated by an oillwater separator and carbon adsorption before discharge. 

The design objective for carbon adsorption treatment prior to discharge to Jamaica Bay 
was to reduce concentrations of regulated semivolatile compounds (i.e., 1 ,2-dichlorobenzene, 
1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2,4-trichlorobenzene, bis(2-ethylhexyl)phthalate, 
and benzo(a)pyrene), pesticides, and PCBs to required discharge levels (Section 3.0). The. 
design objective for carbon adsorption treatment prior to discharge to the 26th Ward WPCP was 
to reduce concentrations of PCBs and three VOCs of concern to less than the detection limit. 

Based on the flow through bench-scale testing (conducted at 100°F for the stripping 
tower), semivolatiles are expected to be completely removed in the Treatment Train 1 scheme 
prior to carbon adsorption, and PCBs are expected to be largely, if not completely removed by 
the oillwater separator for both Treatment Train 1 and 3. Therefore, the carbon adsorption 
system may act as a polishing unit in both Treatment Trains to ensure compliance with discharge 
limitations. 

Preliminary design criteria for carbon adsorption developed from bench-scale testing 
include the following: 

Configuration: two carbon units operated in series. 
Hydraulic Loading Rate: 2 gpmIft2 
Contact Time: 30 minutes 



6.0 TREATMENT TRAIN OPTIONS 

Three treatment trains were tested for the treatability study (Figure 1-2). Results of the 
treatability study indicated that Treatment Train 2, which includes biological treatment, is not 
a reliable technology for treatment of the Pennsylvania Avenue Landfill leachate. The other 
options are Treatment Train 1 - physicaVchemica1 treatment and discharge to Jamaica Bay; and 
Treatment Train 3 - oil/water separation, carbon adsorption, and discharge to the 26th Ward 
WPCP. Conceptual flow diagrams for Treatment Train 1 and Treatment Train 3 are presented 
in Figures 6-1 and 6-2, respectively. 

The treatability study showed that Treatment Train 1 is a feasible option. However, 
Treatment Train 1 would be much more difficult and costly to implement than Treatment Train 
3. Some difficulties associated with implementation of Treatment Train 1 that would not be 
encountered with Treatment Train 3 are discussed below. 

As water temperature decreases, the solubility of ammonia in water increases and it 
becomes more difficult to remove by air stripping. Influent to an air stripper would therefore 
have to be heated to meet effluent criteria for ammonia. Water is cooled considerably at the high 
air flow rates required for ammonia stripping. Cooling is faster at colder temperatures. 
Considerable energy is thus required to maintain water at temperatures sufficient to produce the 
high removal rate (95 56) required. As ambient temperatures drop to freezing or below, required 
ammonia removal rates may not be achievable. 

Air emissions represent potential environmental and community concerns. Preliminary 
calculations were performed to evaluate air emissions from the air stripper (Appendix B). Based 
on treatability study test data, VOCs and ammonia did not exceed NYSDEC air emissions 
standards. 

Preliminary calculations also were performed using RI monitoring well data as a 
conservative approach to evaluating air emissions. Based on average RI concentrations, 
emissions did not exceed NYSDEC air emissions standards. Based on more conservative design 
concentrations presented in the Feasibility Study (i.e., 4 times the average concentration or the 
maximum concentration), only 1,l-dichloroethene exceeded NYSDEC air emissions standards. 

Based on these preliminary calculations, air emissions control would be required only 
under the most conservative assumptions. When additional VOC data are collected by NYSDEC 
after the trench pump test, air emissions may be evaluated futther in the Final Design. For the 
cost estimate, it has been conservatively assumed that air emissions control for the air stripper 
would be required. 
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Capital and O&M costs for Treatment Train 3 are presented in Tables 6-5 and 6-6 
respectively. 

Although ammonia emissions are expected to comply with the air emissions standard, 
ammonia emissions are a potential concern with respect to odor and washout from the 
atmosphere. Ammonia is expected to exceed the odor threshold at the top of the air stripper. 
The impact of odor on potential downgradient receptors was not evaluated, being outside the 
swpe of this study. In addition, ammonia can be returned to earth by precipitation. In this way, 
ammonia may be redeposited into the aquatic environment by runoff or direct deposition in 
Jamaica Bay. 

Stripping tower efficiency may be significantly impacted by scaling or fouling. It is 
difficult to predict the extent of scaling or fouling without pilot or full-scale experience. Scaling 
or fouling may require extensive maintenance for packing cleaning or the use of chemicals to 
inhibit scaling or fouling, thereby increasing the complexity of system operation. 

Solids generated by pH adjustment must be dewatered, stored on site until tested, and 
then transported off site for disposal. This process is labor intensive and will require significant 
operator attention. Significant operator attention also will be required for the chemical addition 
(i.e., polymer and sodium hydroxide) required for pH adjustment. 

In the Feasibility Study, the capital and operation and maintenance (O&M) costs for a 
physicdchemical leachate treatment system, similar to Treatment Train 1, were estimated to be 
$1,068,000 and $201,500 per year, respectively. However, these wsts were not based on a 
system designed for ammonia removal. These wst estimates, therefore, have been increased to 
$1,146,000 for capital and $238,300 per year for 0&M based on the treatability study results. 

Table 6-1 presents an equipment list and preliminary equipment specifications for 
Treatment Tmin 1. Equipment specifications are based on preliminary design criteria presented 
in Section 5.0. The capital cost estimate presented in the Feasibility Study has been revised 
based on this equipment list and is presented in Table 6-2. 

The operation and maintenance (O&M) wst presented in the Feasibility Study for the 
physical/chemical treatment also has been revised to reflect additional requirements for ammonia 
removal, based on treatability study results. The basis for 0&M wsts and the O&M cost 
estimate for Treatment Train 1 are presented in Tables 6-3 and 6-4, respectively. 



TABLE 6-1 
PENNSYLVANIA AVENUE LANDFILL 

EQUIPMENT SIZING & DESIGN CRITERIA 
TREATMENT TRAIN 1 

Inclined Plate Clarifier 

Sludge Tank 

Filter Press 

Media Filtration 

Vapor Phase Activated Carbon 

Fuel Storage Tank 
Boiler 

- It is asurned that standby pumps are installed. 

Overflow rate = 0.25 gpdsf 

Sludge flow rate = 1 gpm 

24 hour retention time 

Suspended Solids = 1,000 m@ 
40 % solids in Filter Cake 

6 Chemical metering pumps * 

80 sf 

1500 gal 

9d 

Cake Density = 70 pcf 

2 gpdsf 

1 month fuel storage 

Raise Water Temperature 

1.5 gph 

3.5 A dia. 
3,000 cfm 

2,000 gal 

1,000,000 B T U h  

Compressor 5HP 



TABLE 6-2 
PENNSYLVANIA AVENUE LANDFILL 

CAPITAL COST ESTIMATE 
TREATMENT TRAIN 1 

Buildings (40% of Equipment) $101,190 
Service Facilities and Yard Improvements (20% of Equipment) $50,590 

ISUBTOTAL OF DIRECT COSTS $758,910 
INDIRECT COSTS: 

Flocculating Tank Agitator 
Inclined Plate Clarifier 
Fuel Storage Tank 

Mobil~zatlon (5% of Direct) $37,950 
Contractor Markup (15% of Direct) $113,840 
Contingencies (10% of Direct) $75,890 
Change Order Contrngencies (10% of Direct) $75,890 

~ s c a l a t ~ i  to ~ d ~ o s o f  ~onstruction (1  0% of D~rect) 
ISUI~TOTAL [NDIRECT COSTS 

EA 
EA 
E A 

w I-Meam. 1993 (6.5% escalation included) '- Capibl Cost based onProcess Flow Rate of20 GPM. Proceaa Flow Rate 
2-Vendor Quote baaed on Operation of Truhenl Plant for 40 hours per wcck. 
3-URS Estimate 
4-Richardson 1994 (3.7% walation included) 
5-McMartcr-Car. 1992 (11% escalation included) 
6-ECHOS, 1995 
7-G~ainger, 19% 

1 

1 
1 

$1,775 
$16,900 
$4,000 

4 
2 
1 

$1,780 
$16,900 
$4,000 



TABLE 6-3 
PENNSYLVANIA AVENUE LANDFILL 

0 & M COST ESTIMATE BASIS 
TREATMENT TRAIN 1 



TABLE 6-4 
PENNSYLVANIA AVEhTJE LANDFILL 
ANNUAL 0 & M COST ESTIMATE 

TREATMENT TRAIN 1 

-Electricity 
-Fuel 

Water 

kWhr 
GAL 
GAL 

85,500 
21000 
50,000 

$0.11 
$1.00 
$0.001 

$9,410 
$2 1,000 

$50 



TABLE 6-5 
PENNSYLVANIA AVENUE LANDFILL 

CAPITAL COST ESTIMATE 
TREATMENT TRAIN 3 

Item Unit I Quantity I Unit Cost I Source I Total Cost 
1. EQUIPMENT COSTS' I I 1 

Me&a Filtration 

* 

Mobilization (5% of Direct) $14.250 
Contractor Markup (1 5% of Direct) $42,760 
Contingencies (10% of Direct) $28,510 
Change Order Contingencies (10% of Direct) $28,510 
Bonds and Inswance (1% of Direct) $2,850 

I I I 

SUBTOTAL EQUIPMENT $95,020 

E A 

2. ADDITIONAL DIRECT COSTS 
Equipment Installation (50% of Equipment) $47,510 
Instrumentation and Controls (20% of Equipment) $19,000 
Piping (60% of Equipment) $57,010 
Electrical (10% of Equipment) $9,500 
Builhngs (40% of Equipment) $38,010 

v 

Escalation to M~dpomt of Construction (10Y0 of Direct) $28.5 10 1 
PUBTOTAL lNDIRECT COSTS S145,390] 

Servicer Facilities and Yard Improvements (20% of Eqmpment) $19,000 1 
PUBTOTAL OF DIRECT COSTS $285,05Ol 

TOTAL $430,440 
SAY $430,000 

' - Capital Cost based on Process Flow Rate of 7.0 GPM. Rocess Flow Rate 
based on Operation of Treatment Plant for 40 hours per week 

1 

INDIRECT COSTS: 

$6,020 I 6 I $6,020 



TABLE 6-6 
PENNSYLVANIA AVENUE LANDFILL 

ANNUAL 0 & M COST ESTIMATE 
TREATMENT TRAM 3 

TOTAL $128,690 

SAY $128,700 

1. Based on 20 hours per week. 
2. Based on 6 Ib carbonl1,OOO gallons. 
3. Basis of all other d u e s  same as Treahnent Train 1 



7.0 RECOMMENDATION 

Treatability study results indicate that Treatment Train 1 @hysical/chemical treatment) 
is the better leachate treatment for direct discharge to Jamaica Bay. Therefore, this method is 
recommended only if the Bureau of Wastewater Pollution Control does not accept pretreated 
leachate. 

Treatability study results also demonstrated that Treatment Train 3 (oillwater separation 
and carbon adsorption) can meet pretreatment requirements for discharge to the 26th ward 
W P  and will produce an effluent amenable to treatment. Treatment Train 3 has advantages 
over Treatment Train 1, because: 1) the system will produce considerably less air emissions; 2) 
the system will be much easier to construct and operate; and 3) both capital and O&M costs will 
be substantially lower. On this basis, we mmmend continued pursuit of approval for discharge 
of pretreated leachate to the 26th Ward WPCP. 



ATTACHMENT 1 

PERTINENT CORRESPONDENCE 



New York State Department of Environmental Conservation 
50 Wolf Road. Albany, New York 12233-7010 

March 3,1995 

96-05   or ace Harding Expressway, 5th Floor 
Corona,NY 11373-5107 

Post-It" brand fax transmittal memo 767l 1 cot p e n  
Mr. Martin Gelfand, P.E., Chief TO prom 

.. .- 

Dear Mr. Gelfand: 

Facilities Design South 
Bureau of Environmental Engineering 
NYC Department of Environmental Protection 

Re: PennsylvanialFountain Avenue Laadfills (Sites #224002/3) 
 re-Design Work Plans 

DEC has reviewed the letter amendments submitted by URS Consultants pertaining to the 
treatability study, shoreline protection and landfill gas pre-design studies at the Pemsylvania and 
Fountain Avenue Landfills. Upon review, tbe wised budgets for the shoreline protection studies arc 

su acceptable and fully eligible for EQBA Title 3 reimbursement 

&&Ah 
mpl. 

'Ile justification, scope of work, and budget for tbe treatability study is acceptable, with one 
exception. Ammonia should be added to the Table 1 list of contaminants for analysis at sample locations 
A, F and G (and elsewhere at URS' discretion). Ammonia will be regulated in the final discharge 
through toxicity testing of the effluent. The treatability study should evaluate whether the air stripper 
will reduce ammonia concentrations to acceptable levels (approximately 1.5 ppm). Also, this will 
confm that the project budget (Table 3) includes sufficient manhours to complete Project Objectives 1 
through 5, which includes generatine preliminary design criteria and developing the preliminary design 
and cost estimate. 

bd I% 
Co. PA/WYS 
ph0n1 

The objective of the Landfill Gas Study is stated as "to obtain information about the gas quality 
in relation to landfill gas recovery". As indicated in prior comspondence, DEC cannot use EQBA 
monies to fund studies or subsidize construction of alternative end uses of landfill gas collected as part of 
a remedial program. The cost of this study is therefore not eligible for EQBA reimbursement In 
keeping with the ROD'S committment to provide technical assistance in this matter, DEC mommends 
adding CO and C02 to the list of analytcs for Tcdlar bag samples. This will help DEP evaluate their 
landfill fue monitoring data by providing CO and C02 levels in "normal" landfill gas samples, or 
potentially identify whether any of these wells are impacted by subsurface fires. Additionally, DEP 
should consider whether temperature readings should be taken as part of this study to increase your 
thermocouple database. 



If you have any questions before our March 8,1995 meeting, please call me at (518) 457-1641. 

%& 

Division of Hazardous ik& 
Remediation ' . 

cc: L. Klein, DEP 
L. Kan, DEP 
G. Leahy, URS 
G. ~ & e s ,  URS 

Page 2 



New York State Department of Environmental Conservation 
50 Wolf Road, Albany, New York 12233-7010 

October 2, 1995 
Michael D. Zagata 

Commissioner 

Mr. Martin Gelfand, P.E., Chief 
Facilities Design South 
Bureau of Environmental Engineering 
NYC Department of Environmental Protection 
96-05 Horace Harding Expressway, 5th Floor 
Corona, NY 11373-5107 

Dear ivir. Gelfand: 

Re: Pennsylvania Avenue Landfill (Site #224002) 
Treatability Study Work Plan 

Upon review, the treatability study work plan submitted with your September 11, 1995 letter to 
me is approved, with one comment. Another purpose for monitoring the air stripper influent and emuent 
is to estimate contaminant loadings to the air. In the sampling plan summarized in Figure 1 and Table 2 
of the work plan, VOCs will be sampled prior to the sand filter and after the neutralization step. Will 
these samples be sufficient for LJRS to estimate air loadings through mass balance calculations? This 
estimate will be necessary to determine the need for air emissions controls and to properly design such a 
device. 

The estimated budget for the project appears to be reasonable, provided that five bids are 
received for subcontracted services. Please call me at (5 18) 457-164 1 if you have any questions or 
concerns. 

Division of Hazardous WX 
Remediation 

cc: L. Klein, DEP 
L. Kan, DEP 
G. Leahy, URS 
G. Dakes, URS 



New York State Department of Environmental Conservation 
50 Wolf Road. Albany, New. York 12233-7010 

September 28. 1995 
Michael D. Zagata 

Commissioner 

Mr. M d  Gelfand, P.E.. Chief 
Facilities Design South 
Bureau of Environmental Engineering 
W C  Department of Environmental m c t i o n  - - - . - -- -- - - 
96-05 Horace Harding ~ x ~ r u s w ~ ~ ,  5th Floor 
Corona,W 113734107 

Dear Mr. Gelfand: 

Re: Pennsylvania Avenue Landfill (Site #224002) 
Treatment Plant Effluent Standards 

As a follow up to our September 21, 1995 progress meeting, enclosed are the f d  staaadrds for discharge 
of treated effluent fium the leachate collection system to Jamaica Bay. These standards are provided to DEP and 
URS for analysis of the treatability mdy, with the expectation that discharge hrn the completed plant will not 
commence until approximately August 1997. DECs Division of Water will review the resultr of the treatability 
study and may adjust the ammonia discharge limit accordingly. 

With regard to your September 1 1.1995 letter and your request to me* with DECJ Water and 
Remediation staff, we are available m discuss our basis for including the ammonia standard in the effluent limits. 

bf Such a meeting may be more productive, however, after the ~ u l k  of the ireatability study are arailable. This 
would enable us to consider the removal efficiency of physicallchemical processes and the estimated costs of add ig  
biological treatment for ammonia removal. Alternatively, m could have a conference call for preliminary 
discussions and meet in pmon aftcr the treatability study is complete. 

--- 
Enclosed is an abstract of a pilot air stripping Waimcnt system for the mnoval of chloroform which 

achieved 83% removal of ammonia based on influent levels of 100 ppm. 'Illhis was obtained h m  the USEPA 
RREL Treatability Database. 

Please call me at (51 8) 457-1641 if you wish to discuss this further. 

CC: L. Klein. DEP 
- L.Kan,DEP- - . . --  

G. Leahy, URS 
G. Dakes, URS, via fax 



DHWR Site ID No. :224002 

During the period beginning Initiation of ~umr, test 
and lasting until Termination of DumD test 

the discharges from the permitted facility shall be limited end monitored by the permittee as specified below: 

4 Minimum 
Monitoring Requirements 

Outfall Number & Discharge Limitations Measurement Sample 
Effluent Parameter , Daily Avg. Daily Max. Units Frequency Type 

~ . .. .. -.-- .- .~ ~ - .  . 

- Flow 
pH (Range) 
Oil & Grease 
Solids, Total Suspended 
Solids, Total Dissolved 
Ammonia, as NH3 
BOD, 5 day 
Aroclor-1242 
Aroclor-1242 
Aroclor- 1248 
Aroclor-1248 
Aroclor-1254 
Aroclor-1254 
Aroclor-1260 
Aroclor-1260 
Vinyl Chloride 
Methylene Chloride 
1 , l  -Dichloroethane 
1.2-Dichloroethene (Total) 
1.1 ,I -Trichloroethane 
Trichloroethene 
Tetrachloroethene 
Benzene 
Toluene 
Xylenes (Totall 
Chlorobenzene 
Ethylbenzene 
Dichlorobenzene, Total (1.2-,1,3-,I ,44 
1,2,4-Trichlorobenzene 
Benzoblpyrene 
Bis(2-Ethylhexy1)phthalate 
Arsenic, Dissolved 
Cadmium, Total 
Chromium, Total 
Copper, Total . . 

Copper, Dissolved 
Lead, Total 
Mercury, Total 
Nickel, Total 
Silver, Total 
Zinc, Total 
Zinc, Dissolved 

Monitor 
(6.0 - 9.01 
Monitor 
Monitor 
Monitor 
10 
Monitor 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 

Monitor 

15 
50 
Monitor 
20 
Monitor 
ND' 
Monitor 
ND ' 
Monitor 
ND' 
Monitor 
ND' 
Monitor 
0.05 
0.01 
0.03 
0.03 
0.01 
0.01 1 
0.001 
0.006 
0.01 
0.01 . 
0.005 
0.01 
0.05 : 

0.002 
0.0006 
0.8 
0.1 5 
0.003 
0.5 
0.03 
Monitor 
0.086 
0.0008 
0.071 
0.023 
0.4 
Monitor 

GPM 
SU 
mgn 
mgll 
mgll 
mgll 
mgn 
lrgn 
galld 
Pgn . 
galld 
d l  
galld 
lrgll 
galld 
rngll 
mgll 
mgll 
mgA 
mgn 
mgn 
mgll 
mgll 
mgll 
mef' 
mgll 
mgh 
mg/l 
mgh 
M A  
mgll 
mgn 
mgll 
mgfl 
mgfl 
mgn 
mgll 
mg/l 
mgn 
mg/l 
mgll 
mgll 

Continuous 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 

Meter 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 

.Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 



DHWR Site IDNo.: 224002 

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning Initiation of uumu test 
and lasting until Termination of DumD test 

the discharges from the permitted facility shall be limited and monitored by the permittee as specified below: 
4 

Minimum 
Monitoring Requirements 

Outfall Number & Discharge Limitations Measurement Sample 
Effluent Parameter Daily Avg. Daily Max. . Units - -. Frequency - Type 

Outfall 001 - P u m ~  Test Effluent 
- 

Cyanide, free, sum of HCN and CN 
Total Petroleum Hydrocarbons 
Aldrin & Dieldrin, sum 
alpha- BHC 
beta-BHC 
gamma-BHC ILindaneI 
Chlordane, sum of alpha and gamma 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Endosulfan 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Methoxychlor 

Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 

Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 

Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 

Notes: - 
(1) a. NYCDEP or the treatment plant operator must monitor this discharge for PCBs using USEPA laboratory 

method 608. The laboratory must make all reasonable attempts to achieve an MDL of 0.065 pgll. 
Requirements to use method 608 may not be modified for a penod of four years. The requirements to 
use method 608 may be modified after four years if the Department approves a method different from 
608. As a function of its enforcement discretion, the Department has determined, at this time, not to 
pursue ECL violations for discharges with PCB concentrations of less than 0.3ygll per Aroclor. Exerc~se 
of this discretion does not in any way limit the State's ability to maintain a natural resource damage clam 
attributable to such discharges. 

b. Non-detect at the Minimum Detection Level (MDL) is the discharge goal. NYCDEP or the treatment plant 
operator shall report all values above the MDL of 0.065 pgll per Amclor. If the level of any Amclor is 
above the MDL, NYCDEP or the treatment plant Operator must evaluate the treatment system and 
identify the cause of the detectable level of PCBs in the discharge. Following three consecutive months 
that include analytical resub above the MDL NYCDEP or the treatment plant operator shall prepare a 
report identifying the cause of the discharge and outlining measures undertaken to eliminate a recurrence 
of the discharge. This report shall be submitted to the Department within 28 days of receiving the 
sample results ftum the third monthly monitoring period. 

c. If the Department determines that effluent monitoring results above the MDL can be prevented by the 
implementation of additional measures as pmposed in Note 1.b above, and approved by the Department. 
NYCDEP shall implement such additional measures. 



DHWR Site ID No.: 2 24 0 0 2 

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - continued 

Lrrr d. This limit is a phased Total Maximum Daily Loading limit, prepared in accordance with 6 NYCRR 
702.1 6(bl. 

e. The treatment technology for this discharge constitutes the maximum feasible treatment technology 
for treatdent of PCBs. As treatment technology improvements become available, the treatment plant 
operator shall, at its own initiative or the department's request, review the available technology andlor 
Best Management Practices employed to remove the maximum feasible amount of PCBs from the 
wastewater discharge. 

- . - -. - - - -. - - - - -- - - .  

(2) Discharge is not authomed untii such time as an engineering submission showing the method of treatment IS 

approved by the Department. The discharge rate may not exceed the effective treatment system capacity. All 

- monitoring data, engineering submissions and modification requests must be submitted to the following DHWR 
contact person: 

(3) Only site generated wastewater is authorized for treatment and discharge. 

(4) Authorization to discharge is valid only for the period noted above but may be renewed if appropriate. A request 
for renewal must be received 6 months prior to the expiration .date to allow for a review of monitoring data and 
reassessment of monbring requirements. . . 

(5) ' 'Both concentration (mgll or j@) and mass loadings- (Ibslday) must be reported to the Department for all 
parameters except flow and pH. 

' (6) Samples and measurements, to comply with the monitoring requirements specified above. shall be taken from 
the effluent of the treatment system prior to discharge to Jamaica Bay. 

hw 



FRCILITIES DESIGN 

M E M O R  A N D U M  

Nov 2 9 ' 9 5  14:27 No.003 P.02 

?.vWUILYN GELBCR 
Commoner 

TO: Philip Hcckler, P.E.. 
Deputy Director, Bureau of Clean Walcr 

I ' : <' 
FROM: Robcrt Adamski. P.B. ,An . . . 4 . . >,:: ..:CI...: . I ."'. ' 

13ep11ty Dimctor. Bureau of Elv~ronnicnbl Engineering 

RE: Ifichatc from the Pennsylvania Avenue hidf i l l  

The Bureau of Environmental Engineering, undcr rhc auspices of NYSDEC. is 
managing the dcsign of the closure plan k r  the Fountain Avenue landfill (FAL) 
and Pennsylvania Avenue landfill (PAL) in Brooklyn. Thcsc clo.wre designs are 
pursuant to the selected rcmedial alternatives set forth in the NYSDEC's Kecord of 
Decision IROI)) Tor tach landlill. Rased on thc con-effective analysis presented in 
rhc FAL Ikisihility Study. NYSIIIE concluded in the I'AL ROD that the 
collection of lcaclialc from thc FAL is not mrrantcd. Thc PAL HOD, however, 
rcquires tlw ~ ~ I I w t w n ,  and prrqxr disposal. of leachate from only a small arm on 
PAl.'s wcstcrri llclrtler along Frcsli Creek. 

From hydrogeologic informatinn obtaincd during the PAL Rcmcdial Investigation 
(RI), it is cstialal#l that the Icachate flow b be collcclcd at this site will be on the 
order of approximatcly 10 Wpm. Thc Bureau of Environrncntal Engineering is 
currently evaluating t k  cost rffecrivencss of various options for ~ h c  uldmatc 
disposal of h is  small Icahatc llow. which aficr cap pin^ of the PAL is complete i n  
niid to lafc 1098. will hccrcasc jignificanlly duc to tlic rcrluction of inliltntion into 
111c Iantllill. One III'  thc op~ions is  lor discharging thc lcacllatc illto the ?hrh Ward 
\V;~lcr I%illution ('an~rol Pl;~nt. 

To assist you i n  your initial assessment of this optun. I havc n m c h d  'Tables 1 and 
2 which su1n1n;lri7.c the avcragc and maximum conccnlrdtions of convcntioniil and 
targct compcbund/targct analyle parameters, rcspr?clively. which wcrc obtained from 
leachatc samples cli~ring the PAL K1. These tablcs list those paralnctcrs Ibr which 
analytical rcsulh exceeded tcst ~iicthod detection lirnits. '1'he.w (ahles also show the 
prnjcctcd avcragc and ~naxirr~u~i~ loadiner for each paranlctcr tmwl on a raw 
loachaw flow oi 10 gpln. 

1 would like rhc opportunity tn mmccr with you and your staff' to discuss this ciption. 
O~icc YULI II~I\ 'c r w e w d  IIIC i~ttached intbrm?lion. ~lleilsc: ctintact riic rcg:lrdinp yciur 
initial owssrncnr and dic plssihility of a follow-up meeting. 



F A C I L I T I E S  DES IGN TELz718-595-6027 Nov 2 9 ' 9 5  14 :2?  No.003 P .05  

Avg. Dcttc&d Mu. Dumd MPrimm 
coaeeab.tioll bmmuab A-we 

PIlrmetrr 
'-"w 

(oa%l) bm w w  (rmd.r) 

PH NT NT NT NT 

o u m ~  14 n 1.7 3.2 

Ammonia, u NH, 135.6 517 16.3 62.1 

BOD, 5 dry 2s 67 3.0 8.0 

Solids. Total 
SUZPS* NT NT NT NT 

S d i .  ToW Dissolved 
4781.5 21,600 374 2.594 

T d  Potrolmm 
Hydrw&om 11 19 1.3 2.3 

I 1.850.7 I 3420.0 I 222 1 

Sulfate 388.9 1,470.0 46.7 177 

NT = Not ~ r s d  in remedial investigation 

- = No discharge limit sp#ifird in draft M standrrdr for ah 
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FACIL IT IES  DESIGN TEL:718-595-6027 NDV 29 '95  14 :28  No.003 P.05 

TABLE 2 

10' lbld 



FRCILITIES DESIGN TEL:718-595-6027 N o v 2 9 ' 9 5  14:28 No.003 P . O b  

Bs AND MEI; 

A I s l g e  
-dine 

10' Ibld - 
0.34 
0.42 

160 

133 

0.66 

0.35 

29 

0.72 

0.86 

29 

17 
86 

73 
0.56 

0.71 

26 
28 
26 

0.74 
0.24 

0.65 

0.74 

0.4 

121 
3.7 
5 1 
0.029 

24,685 
2.3 

1,- 
24.232 

S 

m .-  
L4llding 

lo-' lbld - 
0.60 

0.59 

1 .m 
1.68 1 
1.4 

0.58 

360 

2.2 
4.0 

MO 
POI 

1.M7 

937 

0.96 
2.0 

336 

348 

312 
2.4 

0.58 

1.4 
2.4 
0.59 
990 

4.9 

112 

0.14 

39,872 
6.0 

4.648 
73,259 



FRCILITIES DESIGN Nov 29 '95  14:29 No .003 P .07 

-VANU AVENUE IANDFILL 
CONCENTRATIONS FOR FRFBB I'plan: P R O D U ~ ~ A T E R  TREATMENT 

VOWTXLES. m-VOLATaES,  m C J D E s .  AW ME~ALS 

I A~~ I M u . ~ e d c d c d l  A-e MPrium 

10' lbld 10' Ibld 

-YM U3.6 433 .O 29 52 

Porudum 134.854 m.090 16,195 33.247 
bdium l,oPn=' 6,470,aOO Ip1S43 m,ml 

VPudiIbm 30.2 59.0 3.6 7.1 



THE crry OF NEW YORK 
DEPARThf ENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF CLEAN WATER 
INTRA-DIVISIONAL MEMORANDUM 

December 12, 1995 

To: Philip J. Grande 

, From: Vincent Sapien~a L) 

Subject: Pennsylvania ~ v c n u e  Landfill Leachate: Proposed Discharge to-26th Ward 

The Program Development Section has completed its review of a proposal to 
discharge leachate from the Pennsylvania Avenue Landfill to the 26th Ward Water Pollution 
Control Plant. Information contained in a November 22, 1995 memorandum from Bob Adamski 
to Phil Heckler (attached), concerning pollutant concentrations in the leachate, was used to 
determine if the proposed discharges would significantly contribute to regulatory exceedances at 
the treatment plant. PCBs were a primary concern. 

Last week, we provided you with data indicating that the additional PCB loadings to 26th Ward 
due to the leachate could potentially be significant. You had then asked that we compare the 
leachate PCB contributions to citywide plant influent loadings. Tables 1 and 2 provide, by plant, 
the PCB concentrations and loadings reported in our March 21 and July 10, 1995 reports to 
USEPA. Focusing on the Table 1 dry-weather data, we find that the 14 plants received 1.45 and 
1.12 Ibslday of PCBs during two days of sampling. (Average of 1.29 Ibdday.) 

The November 22nd memo indicates that the leachate contains an average of 0.008 Ibdday of 
PCBs, with a maximum daily loading of 0.092 pounds. The leachate would thus contribute an 
additional 0.6%, on average, to the citywide loading [i.e., 0.008 + 1.291. On the worst 
(maximum) days, the added load would be [0.092 + 1.291 or 7.2%. 

At out meeting last week, you had also asked that we evaluate the impact on Jamaica Bay. The 
influent PCB loading to Coney Island, Rockaway, Jamaica and 26th Ward, based upon the two dry- 
weather samples, is 0.21 Ibdday. Thus, the additional contribution from leachate PCBs would be 
an average of [0 008 + 0.211, or 3.8%. In  the maximum case, the added load would be [0.092 - 
0.211, or 43.4%. 

Other than PCBs, there are a handhl of other toxic organic pollutants that are also an issue. Our 
26th Ward SPDES permit contains effluent "action levels" for chloroform (8.4 Ibslday), perc (14 
Ibsiday), and toluene (25 Ibdday). The November 22nd memo does not provide analytical data for 
either chloroform (also referred to as trichloromethane) or perc (tetrachloroethylene). We thus 
cannot gauge the effect of the leachate on complying with these SPDES action levels; hnher 
analyses may consequently be warranted. For toluene, the reponed leachate loadings are 0.186 
Ibdday on average, and 2.042 Ibdday max. 



Another piece of analytical data that we should obtain is a flammability test. Some of the volatile 
and semi-volatile organics results were quite high, indicating that the leachate could, at times, 
violate our sewer use flash point limit of 140aF. We need to get some data on this parameter 
before making a final judgement. 

We should also do some pH monitoring, although I suspect it would be within our 5 to 11 sewer 
use criteria. 

You had also,asked us to inquire about the duration of the leachate discharge. Larry Klein told me 
that the flow rate would be about 10 gprn, until the landfill is capped. That job will begin during 

a 

early to mid 1998. Once capped, the leachate flow will be reduced to a minimal level. 

I have asked Pete Garofalis to provide some information about the cost of treating the leachate, if 
that is found,to be necessary. If we conclude that the additional toxic organics loadings are 
objectionable, an oil-water separator and activated-carbon absorption unit would be needed for 
pretreatment. Larry Klein gave me a recent URS Treatability Study, indicating that a number of 
different pretreatment units might also be necessary, including cyanide removal, sand filtration, air 
stripping, pH neutralization, and metals removal. (A schematic from that report is attached.) I 
believe, based upon the data, that these particular devices would not be necessary, except perhaps 
for neutralization; we need pH data to make that determination. 

Pete's preliminary rough estimate of the capital cost for a 10 gpm pretreatment system (o/w 
separator and carbon absorber) is $150,000. Before Pete does more work on this, I think we 
should get the additional samples/analyses, noted above, to fill in the blanks. 

Attachments: (1) Pollutant data contained in Nov 22, 1995 memo REA to PCH 
(2) Tables I and 2: Dry- and Wet-Weather PCB Loadings to the 14 Plants 
(3) URS Treatability Study: Pretreatment Schematic 

cc: Heckler, Klinsky, Sapienza 
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I. Executive Summary 

Waste Stream Technology Inc. (WST), in response to URS 
Consultants, Inc. (URS) request for proposals (RFP), submitted a 
treatability study work plan designed to evaluate treatment of 
leachate collected from the Pennsylvania Avenue  andf fill. 
Specifically, treatment methodologies addressed removal of oil & 
grease, PCBs, cyanide, metals, suspended solids, ammonia, and 
organic contaminants. Jar studies were delineated by URS and WST 
in order to optimize treatment unit operations. The jar studies 
developed a data base that would be applicable to three treatment 
trains. Treatment Train 1 would evaluate physical/chemical 
removal of all contaminants. Treatment Train 2 would evaluate 
contaminant removal with the exception of employment of a 
biological versus physical/chemical step to eliminate ammonia. 
Treatment Train 3 would evaluate effects of an oillwater 
separation followed by granular activated carbon treatment. 

This report reflects the efforts of the jar and flow-through 
studies performed by WST through an approximately 14 week period. 
The experiments support an ability to effectively treat the 
leachate to meet the requirements for discharge. This report 
includes this executive summary, as well as an introduction, 
procedures and methods, results, conclusions, recommendations, 
analytical data, laboratory notes, and any associated quality 
control information. 



11. Introduct ion 

The intention of the laboratory studies is to attempt to 
evaluate and subsequently optimize physical, chemical, and 
biological unit operations applicable to the remediation of 
Pennsylvania Avenue Landfill leachate prior to discharge in 
Jamaica Bay. 

Two distinct series of experiments were performed: jar 
studies and flow-through studies. Jar studies were designed to 
evaluate the optimal conditions for subsequent flow-through, 
treatment train testing. The treatment train and associated 
analyses, provided in the Work Plan, are presented in the 
accompanying Table and Figure. 

All procedures and methods employed are presented in Section 
111, according to each task, as follows: Sample Receipt and 
Compositing; Oil and PCB Removal; cyanide Removal; Metals 
Removal; Filtration; Biological Treatment; Air Stripping; and, 
Activated Carbon/Organic Removal. 

An additional study, Treatment Train 3 involving oil/water 
separation and passage through granular activated carbon, agreed 
upon through URS on January 30, 1996, was completed. Results of 
these analyses are presented in Section VII, and discussed in 
Section IV. 

Completion of jar experimentation allowed flow-through 
studies to be performed for Treatment Train 1 during the week of 
April 22, 1996. Results of these analyses are presented in 
Section VII, and discussed in Section IV. 

Treatment Train 2 flow-through testing was performed through 
May 14. Experimentation included acclimation and subsequent 
evaluation of Nitrifying bacteria to utilize ammonia in leachate. 
The results of these analyses are presented in Section VII, and 
discussed in Section IV. 

111. Procedures and Methods 

A. Sample Receipt, Cornpositins and Characterization 

A sample of landfill leachate was composited in the field by 
URS, and received at the Waste Stream Technology (WST) 
analytical laboratory on February 9, 1996. The sample was 
analyzed according to the parameters outlined by URS, 
including: volatile and semivolatile organics, 
pesticides/PCBs, total metals, cyanide, total suspended 
solids (TSS), total dissolved solids (TDS), pH, alkalinity, 
biochemical oxygen demand (BOD), ammonia, total Kjeldahl 
nitrogen (TKN), Total Organic Carbon (TOC), total petroleum 
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hydrocarbons (TPH), oil & grease, and chemical oxygen demand 
(COD) . 
Six, 30 gallon drums were received from URS Consultants from 
Pennsylvania Avenue Landfill wells sampled on February 7 and 
8, 1996. The composite samples were designated: 35331.16. 
The drum composites were analyzed for the same parameters as 
the Field Composite sample. Results of these analyses, 
presented in Section VII, and discussed in Section IV. 

The six drum samples were designated by URS as: HP-OW-3A 
(2/8/96) ; HP-319 (2/8/96) ; ORW-1 (2/8/96) ; HP-OW-4A 
(2/7/96) ; HP-OW-5A (2/7/96) ; HP-107 (2/7/96) ; HP-OW-6A 
(2/7/96) ; HP-OW-2A (2/8/96) ; HP-102-UA (2/8/96) ; ORW-2 
(2/8/96) ; HP-320 (2/8/96) ; HP-320A (2/8/96) ; HP-OW-3 
(2/8/96). Waste Stream Technology Inc. (WST) composited the 
six drums together into two, 55-gallon drums for further 
experimentation. These drum composites were subsequently 
used for all experimentation, and designated Drum #l and 
Drum #2. Further composites were prepared by mixing the 
contents of these two drums. 

B. Oil and PCB Removal 

1. Jar Studies 

a. Separatory Funnel - Drums 1 and 2 were 
analyzed separately due to the visible differences 
of the two drums. Specifically, drum 1 appeared 
to have more free product floating on its surface. 
The following treatment train was performed in 
series to remove oil and PCB contaminants from the 
water: 

Untreated Water 
1 

step 1 
Coarse Filtered to Remove 
Particulates and Globules 

1 
Step 2 

pH to 4.5 Using 2 mL/L(Comp#l) or 2.6 mL/L(Comp#2) H,SO, 
Solids Allowed to Settle & Filter 

1 
Step 3 

pH to 2.0 Using 1 mL/L(Comp #1) or 1.5 mL/L(Comp#2) H,SO, 
Solids Allowed to Settle & Filter 

Step 1 filtration was performed using Whatman #41 
(Fisher Scientific) filled with glass wool prior 
to addition of sample. Step 2 was performed as 



follows: Drum 1 required 2 mL reagent grade 
sulfuric acid (J.T. Baker, Phillipsburg, NJ) per 1 
L leachate; Drum 2 required 2.6 mL reagent grade 
sulfuric acid per 1 L leachate. Step 3 was 
performed as follows: Drum 1 required 1 mL 
reagent grade sulfuric acid per 1 L leachate; Drum 
2 required 1.5 mL reagent grade sulfuric acid per 
1 L leachate. 

b. Air Flotation - Composites of Drum 1 and Drum 
2 were used in air flotation experiments in an 
attempt to remove O&G and PCBs. Initial O&G 
levels were compared to 3 time points (0 minutes, 
15 minutes, and 30 minutes air flotation) in 
either pH=7 (no pH correction needed) or pH=4.5 
leachate, achieved by adding 1 mL sulfuric acid 
per 1 L leachate. Two liters of untreated 
leachate were added into 2-liter separatory 
funnels and an air stone with supplied air allowed 
to bubble for the indicated time intervals. One 
liter of the leachate was subsequently drained 
from the funnel and tested for O&G. In addition, 
PCBs were tested in samples obtained after 30 
minutes of air flotation at pH 7 and pH 4.5. 

2. Flow Through Studies 

a. Oilpater Separator Preparation - A bench- 
scale oil/water separator was designed to remove 
oil and solids from the untreated leachate. The 
apparatus consisted of a fiberglass tray 30 cm 
length X 5 cm height, with a centered internal 
platform that is 15 cm length X 15 cm width X 2.5 
cm height. The platform was fitted with a 15 cm X 
15 cm X 4 cm reticulated urethane foam media that 
provided a surface area of 400 ft2/ft3. This 
provided a surface area of approximately 13 ft2. 
A wooden bar was inserted 1 cm beyond the 
platform, resting 1.5 cm below the surface and 
rising approximately 1 cm above the surface of the 
apparatus. In addition, three sheets of slant rib 
oil coalescing PVC media, 7.5 cm X 5cm, was placed 
beyond the wooden bar to entrap any free oil prior 
to leachate retrieval at the far end of the 
apparatus. The media was provided by Great Lakes 
Environmental Inc., Addison, IL. The media 
consists of closely spaced inclined plates, 
resulting in a surface area of 168 ft2/ft3 PVC, or 
an additional approximately 8 ft2 of surface area. 

b. Flow-through Test - A flow through study for 



treatment train 3 was performed on March 8 using a 
composited sample from Drum 1 and Drum 2. WST 
subsequently analyzed samples from locations A and 
C as described in the Work Plan. 

The bench-scale apparatus was subsequently used in 
flow through testing for Treatment Train 1 and 2 
to evaluate the removal of solids, oil & grease, 
and PCBs. 

The sample was composited from Drum l.and Drum 2, 
the same sample used in the March 8 experiments. 
The pH of the 30 L sample was not adjusted. 

The sample was introduced to the oillwater 
separator via a peristaltic pump through clean 
tygon tubing into the-first reservoir of the 
apparatus at a flow rate of 100 mL/minute. The 
reservoir was capable of entrapping/settling 
solids and oil & grease. Flow was allowed to 
continue until the level of the fluid reached-just 
below the top of the wooden dam placed after the 
urethane media. At this point, a second 
peristaltic pump was used to remove treated 
leachate from a second reservoir at the opposite 
end of the apparatus at an identical flow rate of 
100 mL/minute. Treated leachate was collected in 
two clean 20 liter polypropylene pails and volume 
recorded. The entrapped solids, and oil & greases 
were collected from the apparatus as well as from 
the original sample containers in a pre-weighed, 
pre-cleaned, glass sample container, and the 
weight of the contents determined. 

Samples were obtained and analyzed according to 
the analytical schedule for sample locations B and 
C presented in the Work Plan. 

a. Treatment Train 3 Studv 

A treatment train consisting of oillwater 
separation followed by Granular Activated 
Carbon adsorption was performed. Briefly, 
20L of the leachate was adjusted to pH to 4.5 
by slowly adding 40 mL (2 mL/L) of 
concentrated sulfuric acid while stirring. 
Subsequently, the solids were allowed to 
settle for 1 hour, and the supernatant 
filtered through Whatman #41 filled with 
glass wool prior to addition of sample. 
Samples were obtained and analyzed according 
to the analytical schedule for sample 



locations A, B and C presented in the Work 
Plan. 

C. Cyanide Removal 

Total cyanide refers to all of the cyanide groups in cyanide 
compounds that can be determined as the cyanide ion. The 
compounds from which cyanide can be obtained are classified 
as simple and complex cyanides. 

Simple cyanides are represented by the formula A(CN)x, where 
A is- an alkali (sodium, potassium, ammonium) or a metal, and 
x, the valence of A, is the number of CN groups. In aqueous 
solutions, the CN group is present as CN- and molecular HCN, 
and the ration depends on pH and pKa (-9.2). In the case of 
simple metal cyanides, the CN group may occur in the form of 
complex metal-cyanide anions of varying stability. Many 
are sparingly soluble or insoluble [AgCN, CuCN, Zn(CN),], 
but form a variety of highly soluble, complex metal cyanides 
in the presence of alkali cyanides. 

There were three cyanide analyses performed in these 
studies; total, amenable, and weak acid d'issociable. Total 
cyanide after distillation measures all species of cyanide. 
Measured are the almost non-dissociable cyanide, as well as 
cyanide bound in complexes that are readily dissociable and 
complexes of intermediate stability. 

Cyanide compounds that are amenable to chlorination include 
free cyanide as well as those complex cyanides that are 
potentially dissociable. Amenable cyanide is determined by 
analyzing two samples, one that has been chlorinated to 
destroy all amenable cyanide present and the other 
unchlorinated. 

The free and potentially dissociable cyanides also may be 
estimated when using the weak acid dissociable procedure. 
The methods utilize rigorous distillation, but the solution 
is only slightly acidified. Free cyanide may also be 
estimated by performing the method to measure total cyanide 
with no distillation step. 

Several experiments were performed (1) to evaluate a method 
to remove cyanide from the leachate, and (2) measure cyanide 
in the leachate before and after the treatment. 

1. Jar Studies - Cyanide removal was investigated 
using a 50:50 composite of drums 1 and 2. 

a. Alkaline Chlorination - These experiments 
investigated whether chlorination of the leachate 



would remove cyanide. Two trials were performed, 
as described in the following figures: 

1. Trial 1 - The first experiments followed 
the physicochemical technique for industrial 
waste treatment of cyanide compounds, as 
cited in Standard Methods for the Examination 
of Water and Wastewater. Briefly, this trial 
was performed in 400 mL beakers, pH 9 
maximum, using 250 mL leachate: 

Untreated Water 
1 

Coarse Filtered to Remove 
Particulates and Globules 

Filter Out Solids 
1 

250 mL Initial Sample 
1 

pH to 9.0 using 10 - 15 mL of 0.1N NaOH 
1 

Hypochlorite Added dropwise until Positive Oxidation 
(2 m1/250ml sample) 

1 
Mix 1 Hour 

3 
pH Dropped to 7.0 using H,SO,, 2 drops chlorine remover 

w (Sodium thiosulfate) added until KI paper indicator is Negative 
1 

Filtered and Analyzed for Total Cyanide 

2. Trial 2 - The second set of experiments 
were performed following discussions with URS 
that utilized a higher pH and excess chlorine 
over a longer time period. Briefly, this 
trial was performed in 1 L beakers, pH 11.5 
maximum, using 1L leachate: 



Untreated Water 
1 

Coarse Filtered to Remove 
Particulates and Globules 

1 
Filter Out Solids 

1 
1000 mL Initial Sample 

1 
pH to 11 - 11.5 using 2 mL of 10N NaOH 

1 
Excess Calcium Hypochlorite Added (1 g/l L sample), 

excess measured using KI paper 

pH Dropped to 7.5 - 

Filtered and Analyzed 

1 
Mix 15 Hour 

1 
9 using 0.2 mL H,SO, concentrate 

1 
Mix 2 Hour 

1 
for Total, Amenable and Weak acid 

- dissociable cyanide 

b. Peroxide oxidation - This procedure was 
performed in 400 mL beakers, as follows: 

Untreated Water 
1 

Coarse Filtered to Remove 
Particulates and Globules 

1 
Filter Out Solids 

1 
250 mL Initial Sample 

1 
pH to 9.0 Using 10 mL 0.1N NaOH 

1 
Peroxide Added (0.1%, 0.5%, 1.0% v/v) 

using 30% Reagent Grade Peroxide 
(0.8mL, 4.0 mL, and 8 mL, respectively) 

1 
pH to 7.0 Using 7 mL 0.1N H,SO, 

1 
Flocculate Using 10 ppm (0.6 mL) Calloway Polymer 4330 

1 
Filter to Remove Particulates 

1 
Analyze for Total cyanide 

c. Ferric sulfate Treatment - multiple trials 
were performed using ferric sulfate (Callaway 
Chemical Co., Columbus, GA) in order to optimize 
the conditions of this reagent: 



1. Trial 1: 0.05% to 5% v/v Ferric sulfate 
plus polymer 4330 (polymer 4310 failed to act 
on floc in previous experiments). In 
addition, one trial was attempted at pH 9, 
and total cyanide evaluated only. 

a. Screeninq: 

Untreated Water 
1 

Coarse Filtered to Remove 
Particulates and Globules 

1 
Filter Out Solids 

1 
250 mL Initial Sample 

1 
pH to 9.0 Using 10 mL 0.1N NaOH 

1 
Ferric Sulfate Added (0.05%, 0.5%, 2.5%, 5% v/v) 

1 
Flocculate Using Calloway Polymer 4330 

(12 PPm) 
1 

Filter to Remove Particulates 
1 

Analyze for Total Cyanides 

2. Trial 1 Ovtimization 

Untreated Water 
1 

Coarse Filtered to Remove 
Particulates and Globules 

1 
Filter Out Solids 

1 
250 mL Initial Sample 

1 
Ferric Sulfate Added (0.05%, 0.5%, 2.5%, 5% v/v) 

1 
Flocculate Using Calloway Polymer 4330 

(4-12 PPm) 
1 

Filter to Remove Particulates 
1 

Analyze for Total Cyanides 

3. Trial 2 Optimization: Tests with ferric 
sulfate (FS) plus anionic polymer 4330 
demonstrated a significant removal of both 
CN(tota1) and CN(wad). Additional tests were 
performed using 8 concentrations of FS 
(0.0025%, 0.005%, 0.025%, 0.05%, 0.1%, 0.2%, 
0.4%, and 0.5%) plus appropriate 



concentrations of polymer proportionate to 
the FS amendments. 

d.   valuation of Analysis Methods: This series 
of analyses were performed to evaluate the 
accuracy of data concerning amenable cyanide and 
weak acid dissociable cyanide. Briefly, each 
sample will be analyzed for weak acid dissociable 
cyanide using Standard Method 4500-CN-I and/or 
l'free1l cyanide as determined by EPA Method 335.2 
without using the distillation step. 

1. Protocol: The following table describes 
the samples used for this study and 
associated analyses: 

dI water spiked at -70 ppb 

Parameter H leachate 

Parameter H leachate spiked at -70 ppb 

Parameter E leachate 

Parameter E leachate s~iked at -70 D D ~  

2. Flow Through Study 

v 

a. A flow through test was initiated using two, 
13 L aliquots (total 26 L) of leachate previously 
treated through the oil/water separator apparatus. 
The pH was adjusted to 9.0 since this would favor 
cyanate formation, which could be complexed by the 
iron. The pH was adjusted from 8.2 to 9.0 using 
8.5 mL of 10 N NaOH per 13 L of leachate. 
Subsequently, 26 mL of a 50% concentrate of Ferric 
Sulfate solution per 13 L leachate was slowly 
added while mixing (0.1% v/v). To promote 
settling, 10.4 mL of Callaway polymer 4330 
(Callaway Chemical Co., Columbus, GA) was added 
slowly while mixing. The flocculent was allowed 
to settle over a two hour time period, and the 
liquid phase was separated by decanting. Treated 
leachate was collected in two clean 20 liter 
polypropylene pails and volume recorded. The 
solids were collected in pre-cleaned, plastic 
sample containers, and the volume of the contents 
determined. 

Yes 

Yes 

Yes 

Yes 

ves 

Yes 

Yes 

Yes 

Yes 

ve s 

- 
a Weak acid dissociable cyanide 
b Method 335.2 without distillation 

Parameter C leachate 

Parameter C leachate spiked at -70 ppb 

Yes 

Yes 

Yes 

Yes 



Samples were obtained and analyzed according to 
the analytical schedule for sample location D 
presented in the Work Plan. 

D. Metals Removal 

1. Jar Studies 

a. pH Screen - Evaluation of pH 9 - pH 11.5 
effect on precipitation of metals. 5N NaOH was 
added to 250 mL samples of leachate previously 
treated to remove floating product, as follows: 

Untreated Water 
1 

Coarse Filtered to Remove 
Particulates and Globules 

1 
Filter Out Solids 

1 
250 mL Initial Sample 

1 
pH to 9, 10, 11, 11.5 

(Using 0.5, 1.5, 2.5, and 3.5 mL 5N NaOH, respectively) 
1 

Evaluate precipitate 
1 

Flocculate Using Calloway Polymer 4330 
(per Manufacturer's recommendation - 12 ppm) 

1 
Filter to Remove Particulates 

1 
Analyze for Total Metals 



b. Polymer Screen - An evaluation of Calloway 
anionic polymer 4330, neutral polymer 4300, and 
cationic polymer 4579, versus NaOH treatment to pH 
11.5, were determined as follows: 

Untreated Water 
1 

Coarse Filtered to Remove 
Particulates and Globules 

1 
Filter Out Solids 

1 
250 mL Initial Sample 

1 
pH to 11.5 Using 3.5 mL 5N NaOH 

1 
Flocculate Using Calloway Polymers 

(per Manufacturer's recommendation -12 ppm) 
1 

Denote observations of supernatant clarity, floc strength 
Analyze for Metals 

Vinmet: In addition, Vinmet 1140 polymer, sodium 
dithiocarbamate, was used to specifically target 
removal of transition metals without causing 
precipitation of iron, calcium, potassium and 
magnesium. This would lead to the removal of 
metals without producing a large sludge comprised 
of calcium, iron, etc., metal precipitates. This 
polymer was evaluated at four concentrations (0.1, 
1, 5, and 1000ppm), as follows: 

Untreated Water 
1 

Coarse Filtered to Remove 
Particulates and Globules 

1 
Filter Out Solids 

1 
250 mL Initial Sample 

pH at 7 
1 

Treat Using Vinmet 1140 Polymer 
(0.1, 1, 5, and 1000 ppm) 

1 
Filter 

1 
Analyze for Metals in Supernatant 



c. Large-Scale Screen - An evaluation of metals 
precipitation in a 15 L batch of leachate (which 
has undergone previous treatment for oil/PCB 
removal) was performed as follows: 

Untreated Water 
1 

Coarse Filtered to Remove 
Particulates and Globules 

1 
Filter Out Solids 

1 
15 L Initial Sample 

1 
pH to 11.5 Using 120 mL 4N NaOH 

1 
Flocculate Using Calloway Polymer 4330 

(20 mL 0.5% Stock Solution) 
1 

Denote observations of supernatant clarity, floc strength 
Analyze for Metals 

2. Flow Through Study 

A flow through test was initiated using two, 11.5 
L aliquots (total 22 L) of leachate previously 
treated through the oillwater separator apparatus 
and 0.1% (v/v) ferric sulfate. The treatment took 
place in 20 L polypropylene pails. The pH was 
adjusted from 6.8 to 11.5 by adding 21.5 mL of 10 
N NaOH per 11.5 L of leachate. The pH change was 
monitored using a pH meter.. The flocculent was 
allowed to settle over a one hour time period, and 
the liquid phase was separated by decanting. 
Treated leachate was collected in a clean 20 liter 
polypropylene pail and volume recorded. The 
solids were collected in pre-cleaned, plastic 
sample containers, and the volume of the contents 
determined after settling. The flocculent was 
further compacted by centrifugation at 2000 rpm 
for 1 minute. 

Samples were obtained and analyzed according to 
the analytical schedule for sample locations Dl 
and E, presented in the Work Plan. 



E. Filtration 

1. Flow Through Study 

This study was used to evaluate removal of suspended 
solids in the leachate prior to the air stripping. 

a. Column Preparation - The matrix used in this 
process was Manganese Green Sand (Iversand 
Company, Sewell, NJ), an oxidizing mineral useful 
for removal of iron, manganese, and hydrogen 
sulfide, as well as particulates that would foul 
the air stripper. The relative size of the sand 
is 0.3-0.35 nun, with a density of 85 pounds/ft3. 
A PVC column, 1.5" diameter X 5 ft. length, was 
loaded with the green sand. The capacity of the 
column was 0.0492 ft3 or 4 pounds of green sand. 

b. Flow-through - Approximately 17.5 L of 
leachate previously treated through metals removal 
was then passed through the column at a flow rate 
of 100 mL per minute via a peristaltic pump, 
resulting in a contact time of approximately 15 
minutes. The pass-through was collected in a 
clean, 20 L polypropylene pail. 

Samples were analyzed according to the analytical 
schedule for sample location F, presented in the 
Work Plan. 

F. Air Striwwinq 

1. Physical/Chemical Treatment 

The jar studies and column studies described in this 
section were conducted to determine the operating 
conditions for required ammonia removal. The analyses 
for determining the effectiveness of air stripping for 
VOC removal was conducted in the flow through test 
discussed in Section IV. 

a. Jar Studies 

1. Batch Air Striwpinq: Prior to using the 
air stripping column, jar studies were 
performed with leachate treated to pH 4.5 and 
O&G removed to evaluate ammonia removal. The 
initial ammonia nitrogen level was determined 
to be 346 ppm. Subsequently, 1 L samples 
were pH adjusted to either pH=7 or pH=11.5. 
Air was bubbled into the samples at 70°F or 
100°F. Samples were collected 1, 3, 5, and 
20 hours after aeration began, and samples 
were analyzed for ammonia. 



b. Air Stripping Column Studies 

1. Batch studies: Batch studies were 
conducted using 1 L of leachate adjusted to 
pH 11.5 using 2 ml of 10 N NaOH/L leachate. 
An air stripping column was subsequently used 
to evaluate this technology's ability to 
remove ammonia from the leachate previously 
treated for removal of oil, PCBs, cyanide, 
and metals. 

2. Column preparation - The air stripper 
column was constructed of PVC. The column is 
3" diameter X 5' length, containing three, 311 
diameter X 3" length, slant rib PVC media 
bundles. The media consists of closely 
spaced inclined plates, resulting in a 
surface area of 168 ft2/ft3 PVC, or 2.1 ft2 of 
surface area per bundle. Air flow was 
established using compressed air introduced 
at three points, i.e. just below each bundle, 
and the regulator adjusted to provide flow as 
measured by a Model 8380 VelociCalc Plus flow 
meter (TSI Incorporated, Environmental 
Measurements and Controls Division, St. Paul, 
MN). Leachate was introduced at pre- 
determined flow rates using a peristaltic 
pump. Leachate was fed onto the surface over 
a polypropylene tower stacking ball to aid in 
dispersement. All liquid was collected in 
clean tygon tubing, through a 0.25" opening 
at the bottom of the column using a 
peristaltic pump set at the influent flow 
rate to prevent accumulation of fluids. All 
fluids were kept at specified temperatures 
using a pre-set water bath. 

3. Air Strippinu Studies - The studies were 
performed with an air flow rate at 16 ft3/min 
and hydraulic loading rate of 400 mL/min. 
Experiments were performed at three 
temperatures. After one passage of a 1 L 
sample through the 5, column at 140°F, the 
volume was brought up to the initial volume 
with 40 mL of dI water. Subsequently, two 
additional passes through the column were 
performed, and additional passes until 
reaching an endpoint <lo ppm. Thereafter, 
studies were performed at an influent flow 
rate of 400 mL/minute, at several 
temperatures and associated air flow rates. 
The column was first equilibrated at the 
process temperature by passing through 
equilibrated deionized water (dI water) for 



several passes prior to starting the flow of 
leachate. After passage through the 5' 
column, the volume was brought up to the 
initial volume with dI water. 

b. Flow Through s t u d i e s  

The treatment train air stripping step followed 
sand filtration. Since the air stripping was 
capable of removing the ammonia to the desired 
discharge levels, the air stripping was used to 
evaluate volatile and semivolatile organic 
'compound removal. Studies were performed at the 
parameters previously established: an influent 
flow rate of 400 mL/minute, at 100°F, with an air 
flow rate of 16 ft3/min. The column was first 
equilibrated at the process temperature by passing 
through equilibrated deionized water (dI water) 
for several passes prior to starting the flow of 
leachate. 14 L of leachate was pH adjusted to 
11.5 by adding 28 mL of 10 N NaOH. The leachate 
was preheated to 100°F before each passage through 
the column. After passage through the 5' column, 
the volume was brought up to initial volume with 
dI water in a clean polypropylene pail. 

Samples were subsequently taken according to 
analytical scheme G I  presented in the Work Plan. 

G. Bioloqical Treatment 

a. Jar S t u d i e s  

Nitrifying bacteria are obligate chemolithotrophs, 
capable of growing with inorganic salts, oxidizing 
ammonia and nitrite and fixing C02 to fulfill energy 
and carbon needs. They are strict aerobes, and grow 
very slowly with a doubing time of 15 hours under ideal 
conditions. 

Maximum growth is at 25-30°C (77-86OF), and the growth 
rate is reduced by 50% at 18°C (64.4OF) at temperatures 
of 8-10°C (46-50°F) the growth rate is 30% of maximum 
growth rate. Since they are substrate (food) 
dependent, levels of ammonia can affect their growth 
and survival. Their sensitivity to pH requires 
operation in pH between 7 and 8, and 7.14 grams of 
alkalinity needs to be available for each gram of 
ammonia oxidized. Oxygen concentrations need to be 
maintained above 80% of saturation to achieve maximum 
nitrification rates. 

The following experiments were performed to evaluate 
the effectiveness of bacterial nitrification to treat 



ammonia in the leachate. Studies attempted to optimize 
the culture conditions as described above. 

1. Activated Sludse Acclimation: WST used 
activated sludge obtained from the Buffalo Sewer 
Authority to evaluate removal of ammonia from 
leachate previously treated to remove oil & 
grease, PCBs, CN, and metals. 

A batch system was prepared by adding 15 grams of 
sludge to 1.5 L of leachate in a 2 L separatory 
funnel. This amount of inoculum was calculated to 
attain a TSS of 4000 ppm. The system was aerated 
with air supplied through an air stone. The 
reactor was sampled and analyzed for ammonia at 
time 0 hours, 3 hours, 15 hours, and 65 hours. 

The reactor was allowed to incubate for three more 
weeks. Air flow in the reactor was adjusted to 
attaina dissolved oxygen (DO) concentration of 2- 
5 ppm. The DO was measured daily. pH was 
measured daily with a meter; twice daily with pH 
paper, and meter measurements were repeated if the 
pH dipped below 7. The sample volume was measured 
and logged after each sampling event. When 
sampling, the suspension was allowed to settle and 
the supernatant was then decanted and the sludge 
returned to reactor. Daily'ammonia nitrogen 
levels were also determined. 

2. Specialized Bacteria Acclimation: A special 
nitrifying bacterial culture, designed by 
InterBio/MicroMasters (Baton Rouge, LA), was used 
as an inoculant for the biological system and to 
evaluate the conditions that would be required to 
biologically remove ammonia from the leachate 
through oxidation to nitrate. The supplied 
cultures contained a mixed population of 
nitrifying bacteria that convert ammonia to 
nitrite (Nitrosomonas Sp.), and nitrate to 
nitrate (Nitrobacter sp. ) . 

a. Ammonia Utilization Screening: The 
following study designs were used to 
establish the initial conditions for the 
treatment train. 

Two microcosms served as positive controls 
(Flasks 1 and 2 ) ,  while Flask 6 served as a 
negative control, where no changes in ammonia 
were expected. 

1. All experiments were performed in a 
30°C water bath, and microcosms were 
established in 250 mL Erlenmeyer Flasks 



containing air supplied through air 
stones to saturate oxygen levels. 

2. Six microcosms containing 250 mL dI 
water plus 2.5 mL of a pH buffer (Tris 
Buffer, pH 8) were prepared as follows: 

a. Flask 1 (50 pprn + nitrifiers) 
was prepared by adding ammonia 
stock solution to 50 pprn plus a ten 
mL syringe. The syringe contained 
a mixed culture of nitrifiers. 
(Control flask). 

b. Flask 2 (195 pprn + nitrifiers) 
was prepared by adding ammonia 
stock solution to 195 pprn plus a 
ten mL syringe. (Control flask). 

c. Flask 3 (1: 3 leach + 
nitrifiers) was prepared by adding 
leachate treated through cyanide 
treatment and diluted to 
approximately 100 pprn with dI 
water, plus a ten mL syringe. 

d. Flask 4 (leach + PAC + 
nitrifiers) was prepared by adding 
leachate treated through cyanide 
treatment plus 7000 pprn powdered 
activated carbon (PAC), plus a ten 
mL syringe. 

e. Flask 5 (leach + nitri?iers) 
was prepared by adding leachate 
treated through cyanide treatment 
plus a ten mL syringe. 

f. Flask 6 (50 pprn ammonia) was 
prepared by adding ammonia stock 
solution to 50 ppm. This flask 
served as a negative control. 

3. The flasks were incubated at 30°C 
and sampled after 2, 4, 6, 20, and 24 
hours to determine ammonia 
concentrations. 

b. Culture Acclimation: The bacterial 
cultures in the 250 mL flasks were 
subsequently renamed in order to expand the 
bacterial cultures, as shown in the following 
table: 



Nomenclature for Culture Acclimation 
I 11 

II old Nomenclature I New Nomenclature I1 

Leachate, previously treated through metals 
removal, was used as an ammonia source for 
the cultures (#I, 2, 3, 5) during the 
acclimation period. The ammonia and nitrate 
nitrogen levels were analyzed in each culture 
daily from 5/2 through 5/10/96. Volume 
changes were also recorded as cultures were 
expanded. Culture #1 was also sampled for 
mixed liquor suspended solids (MLSS) and 
mixed liquor volatile suspended solids 
(MLVSS) analyses on 5/10/96. 

- - 

50 ppm + nitrifiers 
195 ppm + nitrifiers 
1:3 leach + nitrifiers 
leach + nitrifiers 

On 5/13, 50 mL of Leachate was diluted with 
100 mL of dI water, and subsequently added to 
250 mL of a 5/9/96 subculture of acclimated 
Culture #l. The initial ammonia level was 
determined, and the culture allowed to 
incubate overnight in a 30°C water bath, 
while being aerated through air stones. On 
5/14, this culture was analyzed for ammonia, 
then diluted with fresh leachate diluted with 
dI water such that the initial ammonia level 
would be 170 ppm. Ammonia levels were then 
determined at 0 hours, 1 hour, 2 hours, 4 
hours, 8 hours and 24 hours. The MLSS and 
MLVSS concentrations were also determined at 
24 hours. 

Culture #l 

Culture #2 

Culture #3 

culture #5 

H. Activated Carbon/Orqanic Removal 

1. Flow Through Studies 

a. Column Preparation - The matrix used in this 
process was granular activated carbon (GAC) D/S 
React-C (Calgon Carbon Corp., Pittsburgh, PA). 
The density of the GAC is 30.8 pounds/ft3. Two, 
PVC columns, 1.5It diameter X 5 ft. length, were 
loaded with the GAC. The capacity of each column 
was 0.0492 ft3. Therefore, each column was filled 
with 1.5 pounds of GAC; a total of 3 pounds of GAC 
were used for two columns. At a flow rate of 92.9 
mL/minute, each column provided a contact time of 
15 minutes; passage through two columns resulted 
in 30 minutes contact time. 



b. Flow-through - Approximately 8.5 L of leachate 
previously treated through ammonia removal post 
sand filtration and air stripping was neutralized 
to pH 7 by adding 4 mL of concentrated H,SO, while 
mixing in a clean polypropylene pail. The 
leachate was then passed through the first column 
then into the second column in series at a flow 
rate of 92.9 mL per minute via a peristaltic pump. 
The pass-through was collected in a clean, 20 L 
polypropylene pail. 

Samples were obtained and analyzed according to 
the analytical schedule for sample location H, 
presented in the Work Plan. 

1. Treatment Train 3 Study 

A treatment train consisting of oil/water 
separation followed by Granular Activated 
Carbon (GAC) adsorption was performed. 
Approximately 10 L of oil/water separated 
leachate was pumped through GAC columns as 
previously described. Samples were obtained 
and analyzed according to the analytical 
schedule for sample locations H presented in 
the Work Plan. 

c. Isotherm Study 

An isotherm study was established to determine the 
capacity of GAC to adsorb organic contaminants in 
the leachate treated only through an Oil/Water 
Separator. Six flasks were filled with 100 mL of 
the Oil/Water Separator treated leachate with a 
known COD concentration. Subsequently, GAC was 
added to each flask, in the following amounts: 10 
mg, 50 mg, 100 mg, 500 mg, 1,000 mg, and 10,000 
mg. The contents were mixed with a magnetic stir 
bar for 30 minutes at 72OF, and allowed to settle. 
The supernatants were then analyzed for COD. 



A. Initial Leachate Characterizations 

1. Field Composite - The field composite sample 
provided by URS was analyzed according to the 
analytical schedule for sample location A presented in 
the Work Plan. Heavy metals were most noticeably 
absent. The organic contamination included volatile 
hydrocarbons (BETX, and chlorinated hydrocarbons), and 
semivolatile hydrocarbons (chlorobenzene derivatives, 
naphthalene, and other 4- and 5- ring PAHs). PCB 
analyses indicated the presence of Arochlors 1254 and 
1260. Cyanide was determined to be 35 pg/L. The 
biological oxygen demand (BOD) was measured at 98.5 
ppm, and the chemical oxygen demand (COD) was reported 
as 599 ppm. The results of these analyses are 
presented in Section VII. 

2. Laboratory Composite - A sample composited from 
Drum 1 and a sample from Drum 2 was analyzed according 
to the analytical schedule for sample location A 
presented in the Work Plan. The results of these 
analyses are presented in the following table and in 
Section VII. 



Parameter 

PH 

PCBs 

COD 

Metals 

T S S  

TDS 

vocs 

Semi-VOCs 

lmmonia 

)il & Grease 
Substitutec 

Jntreated Inf luent  Composite Data 

A (untreated inf l u e n t l  

8.2 

1254 : 9.18ppb; 1260: 15. lppb 

1206 mg O,/L 

Aluminum < DL; Antimony < DL; Barium 194 ppb; 
Beryllium < DL; Calcium 153,000 ppb; 
Chromium 28 ppb; Cobalt < DL; Iron 7400 ppb; 
Magnesium 132,000 ppb; Manganese 514 ppb; 
Mercury < DL; Potassium 147,000 ppb; 
Sodium 757,000 ppb; Vanadium < DL 

265 DDm 

3205 ppm 

1,l-DCE: 28 PP~; benzene : 81 P P ~  
chlorbenzene:17 ppb toluene : 841 ppb 

Dichlorobenzene: 26.4 ppb 
Dimethylphenol: 19.6 ppb 
Trichlorobenzene: 26.3 ppb 
Naphthalene: 9.6 ppb 
Acenaphthene: 27.8 ppb 
Fluorene : 21.4 ppb 
N-Nitrosodiphenylam:70.4 ppb 
Phenanthrene: 48.1 ppb 
Anthracene: 15.9 ppb 
Di-n-butylphthal: 5.1 ppb 
Fluoranthene: 26.1 ppb 
Pyrene : 20.5 ppb 
Benzo[a]anthracene: 8.5 ppb 
Chrysene: 9.5 ppb 
Benzo[b,k]fluoran: 12.0 ppb 
Benzo[a]pyrene: 4.8 ppb 

296 ppm 

< Detection Limits 

59.4 ppm 

LO9 ppm 
with a Percent organic Matter analysis 



B. Oil and PCB Removal 

1. Jar Studies  

a. Separatory Funnel - Following the addition of 
acid to pH 4.5, the leachate began to bubble and 
froth at the surface. Drum 1 was observed to 
have some oil globule coalescence that slowly 
raised to the surface as pH dropped from 4.5 to 
2.0. A decision was made to filter this rather 
than wait for it to rise. The results-of these 
treatments sampled ,on 2/26/96 were as-follows: 

Drum 1 O i l  Sc 

Sample 

Unfiltered, 
Untreated 

Filtered, 
Untreated 

pH to 4.5 
Using H,SO, 

laration Jar Study 

Oil and Grease 

387 pprn 

16.7 ppm 

10.1 ppm 

pH to 2.0 
Using H,SO, 

11.8 ppm 

PCBs 

45.7 ppb 

NA; Not Analyzed 

c0.065 ppb 

Drum 2 O i l  Separation Jar Study 

Sample I Oil and Grease I PCBs I Cvanide Metals 

Total Cyanide 

N A' 

I Unfiltered, I 11.8 ppm 1 < 0.065 ppb I N A ~  
Untreated 

Metals 

N A 

N A 

Unchanged 
from 
initial 
analyses 

N A 

I 

N A 

< 0.065 ppb 

< 0.065 ppb 

44 P P ~  

N A 

Filtered, 
Untreated 

pH to 4.5 
Using H2S04 

2 ND; Not ~etected 

pH to 2.0 
Using H,SO, 

b. A i r  F lotat ion  - Results indicated that after 
30 minutes air flotation at neutral pH 
approximately 50% of the OhG floated to the 
surface. There was less of an apparent affect of 
air flotation at pH 4.5. PCBs in 30' water 
samples at pH 7 and pH 4.5 were determined. 

22.4 ppm 

11.2 ppm 

1 NA; Not Analyzed 

11.8 ppm 

< 0.065 ppb 

< 0.065 ppb 

< 0.065 ppb 

N A 

59 P P ~  

N A 

No Change 

N A N A 



Air  lota at ion Experiments-Oil ti Grease 

15 min. air I 19 1 
flotation 

TIME 

initial 
composite 

0 min. air 
flotation 

Air Flotation Experiments-PCBs 
I, 11 

composite @pH=7.0 
Oil & Grease (ppm) 

193 

193 

- 

30 min. air 
flotation 

composite @pH=4.5 
Oil & Grease (ppm) 

39.6 

39.6 

2.Flow Through Studies 

90.4 

TIME 

30 min. air 
flotation 

Treatment Train 2: A flow through test on March 8 
indicated that the oil & grease levels could be reduced 
by 81%, from 109 ppm to 21ppm; PCBs by >99%, from 24 
ppb to less than 0.2 ppb; and total suspended solids by 
>98%, from 265 ppm to less than 4 ppm. This full scale 
flow through test utilized Drum 1 + Drum 2 composited 
sample. Thirty liters of the sample was pumped through 
the test apparatus at a flow rate of 100 mL/minute, and 
the treated effluent and trapped solids were collected. 
The following observations were made: 

26.0 

Composite @pH=7.0 
PCBs 

~0.065 ppb 

Reported are results of the analytical schedule for 
sample locations B and C, referred in the Work Plan: 

Composite @pH=4.5 
PCBs 

<0.065 ppb 

Flow Through OSG Separator 
Recovery and Observation Data 

Matrix 

Treated Leachate 

Oil 
(floating product) 

Volume or Weight 

30 L 

32 grams 

Observations 

Floating product no 
longer present; 
brown color present 

Oil and gritty 
particulates 



Flow Through 
Samnle Locatio 

Parameter 

COD 1 1206 mg O,/L 
I 

A (influent) 

PCBs 

TCLP VOCs I Not Analvzed 

1254 : 9.18ppb 
1260: 15.lppb 

5hG Separator 
:s A. B. c Data 

B (oil) 

7.01 

1254: 8. 32ppba 
1260:16.5ppba 

Not Analyzed 

<DL 

C (effluent) 

8.11 

1254: ~0.065ppb 
1260: 3.46ppbb 

276 mg O,/L 

Not Analyzed 

TCLP semi-VOCS 

TCLP Pesticides 

Ianitabilitv 

waste dilution. 
b PCBs present due to breakthrough of overloaded apparatus. 

Reactive CN 

Reactive Sulf 

TPH 

Oil & Grease 

The oil & grease levels were reduced by 74%, from 109 
pprn to 28 ppm; PCB Aroclor 1254 by >99%, from 9 ppb to 
less than 0.1 ppb; PCB Aroclor 1260 by -80% (due to 
breakthrough since the unit was overloaded), from 15 

Not Analyzed 

Not Analyzed 

>200°F 

ppb to 3.5 ppb; COD by 77%, from 1200 mg 02/L to 276 mg 
02/L; and, TPH by 72%, from 59 to 17 ppm. The PCBs 
were found in the entrapped oil & grease. 

a PCBs reported as totals since TCLP on oil is performed by 

Not Analyzed 

Not Analyzed 

59.4 ppm 

109 ppm 

Additional data is presented in the analytic report in 
Section VII. 

<DL 

<DL 

>200°F 

-: A 22 L composite of 1C + 2 C  sample 
was filtered to remove oil & grease, and particulates, 
and the treated effluent and trapped solids were 
collected. The analytical schedule for sample 
locations listed in categories B and C, referred in the 
Work Plan, were analyzed. Several of these are 
compared with initial the analytical schedule for 
sample locations in category A in the following table: 

Not Analyzed 

Not Analyzed 

~ o t  Analvzed 

<4 ppm 

44.8 ppm 

Not Analyzed 

Not Analyzed 

Not Analyzed 

Not Analyzed 

16.6 ppm 

28.4 ppm 



Treatment Train #3 
Flow Through O&G Separator 
Sample ~ocation A, B, C Data 

I I I 

Parameter A 1 B I c 

PCBs 

COD 

Metals 

TSS 

Not Analyzed TDS 

VOCs 

Semi-VOCs 

Ammonia 

Pesticides 

Not Analyzed 

1254 : 9.18ppb 
1260: 15.lppb 

1206 mgOZ/L 

<Discharge 
Limits 

265 ppm 

Not Analyzed 

3205 ppm 

1,l-DCE:28ppb 
benzene:8lppb 
chlorbenz:17ppb 
toluene : 84 lppb 

<Discharge 
Limit 

296 ppm 

<Detection 
Limits 

341 wwm 

1254: <0.3ppb 
1260: <0.3ppb 

Not Analyzed 

<TCLP Detection 
Limits 

Not Analyzed 

Total Solids: 
4500 pprn 

<TCLP Detection 
Limits 

<TCLP Detection 
Limits 

Not Analyzed 

<TCLP Detection 
Limits 

Not Analyzed 

1254 : ~0.065ppb 
1260:<0.065ppb 

1119 mg02/L 

<Discharge 
Limits 

Not Analyzed 

Alkalinity 12030 ~ w m  1 Not Analvzed 1 Not Analvzed 
Cyanide-wad 126 ppb Not Analyzed 1 13 P P ~  

I I 

BOD 

TPH 

Additional data is presented in the analytic report in 
Section VII. 

Oil & Grease 

67 PPm 

59.4 wpm 

Analyses showed that in the leachate: the oil & grease 
levels could be reduced by 86%, from 109 pprn to 15.3 
ppm; PCBs by >99%, to less than 0.1 ppb (detection 
limit); ppb; TPH by >93%, from 59 to <4 ppm. Ammonia, 
BOD, and COD remained unchanged. The weak acid 
dissociable cyanide appeared to decrease by 50%, from 
26 ppb to 13 ppb. 

109 ppm 

Not Analyzed 

Not Analvzed 

73 PPm 

<4 D W ~  

Not Analyzed 15.3 ppm 



C. Cyanide Removal 

1. Jar studies 

a. Alkaline Chlorination - These experiments 
investigated whether chlorination of the leachate 
would remove cyanide. The first experiments 
followed the physicochemical technique for 
industrial waste treatment of cyanide compounds, 
as cited in Standard Methods for the Examination 
of Water and Wastewater. 

chlorination at pH 9 

I Sample CN tot CN amen CN wad I 

chlorination at DH >11 

chlorination @ pH 9 maximum 

chlorination Duplicate @ pH 9 

Untreated @ pH 4.5 1 26 PPb 1 53 P P ~  1 13 PPb 

1 NA: not analvzed 

41 P P ~  

39 ppb 

Sample 

Chlorination @ pH 11.5 maximum (43 ppb ) 56 ppbl 1 27 P P ~  
1 Interferences 

CN wad 

Standard Methods cites two possible reasons 
(listed below) for having a total cyanides from a 
chlorinated sample that is greater than a total 
cyanide from an non-chlorinated sample, thus 
yielding a negative value for cyanides amenable to 
chlorination. These are quoted directly out of 
method 4500-CN-G. Cyanides Amenable to 
Chlorination after Distillation. 

NA' 

N A 

1. Some unidentified organic chemicals may 
oxidize or form breakdown products during 
chlorination, giving higher results for 
cyanide after chlorination than before 
chlorination. This may lead to a negative 
value for cyanides amenable to chlorination 
after distillation of wastes from, for 
example, the steel industry, petroleum 
refining, and pulp and paper processing. 
Where such interferences are encountered use 
Method 4500-CN-.I for determining dissociable 
cyanide. 

N A 

N A 

2. For samples containing significant 
quantities of iron cyanides, it is possible 
that the second distillation will give a 
higher value for CN' than the test for total 
cyanide, leading to a negative result. When 



the difference is within the precision limits 
of the method, report Itno determinable 
quantities of cyanide amenable to 
chlorination'l. If the difference is greater 
than the precision limit, ascertain the cause 
such as presence of interferences, 
manipulation of the procedure, etc. 

b. Peroxide Oxidation - The results of these 
experiments are summarized in the following table: 

Untreated 1 37 P P ~  1 NA' N A 

Effects on Cyanide Following 
Peroxide Oxidation 

I Sample 

0.1% Peroxide 1 34 P P ~  1 N A N A 

CN tot CN amen CN wad 

0.5% Peroxide 132 P P ~  N A 

c. Ferric Sulfate 

N A 

1.0% Peroxide 131 P P ~  

1. Preliminary Studies - screening was 
performed in an attempt to identify the range 
of reagent required. The results are 
summarized in the following table: 

I 

1 
1 NA; not analyzed 

N A 

2. Trial 1 O~timization - Optimization of 
ferric sulfate dosing showed that pH 
decreased when using 10.2% ferric sulfate. 
The pH was adjusted to 6 using a few drops of 
5N NaOH in each solution. Settling after 
polymer addition occurred in <lo minutes at 
ferric sulfate 10.1%; <20 minutes at ferric 
sulfate 0.2%; and, <30 minutes at ferric 
sulfate 10.4%. 

N A 

Ferric Sulfate Screening Study 

Sample 

pH 9.0, 0.05% Fe,(SO,), + polymer 4330 
pH 9.0, 0.5% Fe,(SO,), + polymer 4330 
pH 9.0, 2.5% Fe,(SO,), + polymer 4330 
pH 9.0, 5% Fe,(SO,), + polymer 4330 

Total Cyanide (ppm) 

0.037 ppm 

< 0.016 ppm 

0.024 ppm 

< 0.016 ppm 



Ferric Sulfate Optimization Studies 

Further optimization of cyanide removal was 
attempted at ferric sulfate concentrations 
from 0.0025% to 0.025%. The results of these 
studies are summarized in the following 
table : 

v 
Ferric Sulfate (FS) Studies 

(0.0025% - 0.025% Ferric Sulfate) 

(0.05% - 0.5%- Ferric sulfate) 

These studies indicated that weak acid dissociable 
cyanide could be removed to 510 ppb at a 0.1% v/v 
ferric sulfate concentration. The addition of 
ferric sulfate at higher concentrations did not 
improve its removal. There was virtually no CN 
removal observed at the three low concentrations 
(0.0025%, 0.005%, and 0.025%) of ferric sulfate. 

- 

d. Evaluation of Analysis Methods: A series of 
analyses were performed to evaluate the accuracy 

2 pH adjusted to 6 

0.5% FS 

<32 

12 

14 ppb 

10 ppb 

2 00 

2 10 

165ppb 

40 ppb 
1 pH due to Ferric Sulfate 

0.4% 
FS 

<3= 

12 

19 ppb 

9 ppb 

100 

100 

1.3ppm 

92ppb 

0.2% 
FS 

32 

8 

22 ppb 

9 ppb 

200 

220 

17lppb 

44ppb 

Parameter 

PH' 

final conc. 
4330 (PPm) 

CN(tota1) 

CN (wad) 

Acidity 

Alkalinity 

Fe (total) 

Ba (total) 

.05% 
FS 

7 

4 

26 ppb 

14 ppb 

30,000 

610 

1.8ppm 

75ppb 

0% F6 

N A 

N A 

31 ppb 

13 ppb 

501000 

N A 

1.4ppm 

133ppb 

0.1% 
FS 

6 

4 

20 ppb 

10 ppb 

500 

140 

1.3ppm 

96ppb 



of data concerning amenable cyanide and weak acid 
dissociable cyanide. Weak acid dissociable 
cyanide was analyzed using Standard Method 4500- 
CN'I, and 88free81 cyanide was determined by EPA 
Method 335.2 without using the distillation step. 
The following table describes the samples used in 
this study, and subsequent results of analyses: 

11 sample 1 WAD' (ppb) 1 335. 2b (ppb) 11 
I I 11 dI water spiked 43.5 7 1 
I I # Parameter H leachate <8.5 <8.5 

I II 11 Parameter H leachate spiked 55 34 
I I II (1 Parameter E leachate 1 12 1 <8.5 II 1 Parameter E leachate spiked 8 1 18 

11 Parameter C leachate 13 14 
I I II [I Parameter C leachate spiked I 7 5 2 1 1 

a Weak acid dissociable cyanide 
b Method 335.2 without distillation 

These results showed that both analyses determined 
the cyanide concentrations were below 8.5 ppb 
after Treatment Train #lthrough GAC. The results 
also showed that the analysis after Oil/Water 
Separator treatment showed virtually no change in 
the concentrations. After cyanide and metals 
removal (E), the levels were 12 ppb and <8.5 ppb 
for Weak acid dissociable cyanide and Method 335.2 
without distillation, respectively. The'spike 
recovery was 100% when analyzed by method 335.2 
without distillation, as the true value (71 ppb) 
and experimental value were identical in the 
spiked dI water blank. However, the spike 
recovery using the wad method was -60%. The spike 
appeared to be affected by the leachate using both 
test methods. 

2. Flow Through Studies 

A flow through test was initiated on April 26 using 
two, 13 L aliquots (total 26 L) of leachate previously 
treated through the oil/water separator apparatus. The 
pH was adjusted from 8.2 to 9.0 using 8.5 mL of 10 N 
NaOH per 13 L of leachate. Subsequently, 26 mL of a 
50% concentrate of Ferric Sulfate solution per 13 L 
leachate (0.1% v/v) was slowly added while mixing. To 
promote settling, 10.4 mL of Callaway polymer 4330 
(Callaway Chemical Co., Columbus, GA) was added slowly 
while mixing. The following observations were made: 



Flow Through Ferric Sulfate Treatment 
Sample Location C and D Data 

11 I I 

Flow Through cyanide Removal 
Recovery and observation Data 

Observations 

Pale brown/yellow 

Brown, granular, 
packed precipitate 

Matrix 

Treated Leachate 

precipitated solids 

Parameter 

pH 

I Cyanide (total) 1 29 P P ~  1 27 ppb 

The analytical schedule for sample locations listed in 
categories D, referred in the Work Plan, was followed. 
Several of these results are compared for pH, Total, 
Amenable, and Weak Acid Dissociable Cyanides, and PCBs 
in the following table: 

Volume or Weight 

26 L 

1.25 L 

I 
C ( influent)  

8.11 

The PCB Aroclor 1260 was reduced by >99%, from 3.5 ppb 
to ~0.065 ppb, below discharge limits; and, weak acid 
dissociable cyanide, from 11 to 9 ppb, below the 
discharge limit of 10 ppb. Since the samples may 
contain significant quantities of iron cyanides, it is 
possible that the second distillation will give a 
higher value for amenable cyanide than the test for 
total cyanide. 

D (ef f luent)  

7.56 

PCBs 

Cyanide (amenable) 

Cyanide (weak acid dissociable) 

Additional data is presented in the analytic report in 
Section VII. 

D. Metals Removal 

1254: <0.065ppb 
1260: 3.46ppb 

36 P P ~  

11 P P ~  

1. Jar Studies 

1254: ~0.065 ppb 
1260: <0.065 ppb 

37 P P ~  

9 PPb 

a. pH Screen -  valuation of pH 9 - pH 11.5 
showed that the best removal was found at pH 11.5. 

b. Polymer Screen - An evaluation of Calloway 
anionic polymer 4330, neutral polymer 4300, and 
cationic polymer 4579, versus NaOH treatment to pH 
11.5, showed that all polymers tested had an 
ability to precipitate the flocculent formed at pH 
11.5. Although the supernatant was more clarified 
after addition of the cationic polymer 4579, the 



manufacturer stated that the anionic polymer 4330 
yields a higher mechanical strength flocculent. 
Although the neutral polymer 4300 worked, it is 
much higher priced than the Calloway 4330. It 
should be noted that another neutral polymer, 
Jayfloc #846 (ammonia nitrogen-based) was 
inappropriate due to its ammonia base. 

Metals Removal - Calloway Polymer Screening 
7 

Aluminum I <DL <DL 1 <DL <DL D L  11 
Metal 
Detected 

Antimony <DL <DL <DL <DL D L  1 

pH 11.5 
Untreated 

Barium 

Bery 11 ium 

pH 11.5 
+ 4330 

Calcium 

Cobalt 

Magnesium 

Manganese 

Mercury 

Potassium 

Sodium 

Vanadium 

23 P P ~  

<DL 

pH 11.5 
+ 4300 

6500 ppb 

<DL 

29800 ppb 

22 P P ~  
<DL 

173000 ppb 

998000 ppb 

<DL 

39 PPb 

<DL 

pH 1'1.5 
+ 4579 

1900 ppb 

<DL 

14800 ppb 

<DL 

<DL 

168000 ppb 

981000 ppb 

<DL 

pH 11.5 
+ 4300 

32 P P ~  
<DL 

3300 ppb 

<DL 

28000 ppb 

<DL 

1 PPb 

173000 ppb 

981000 ppb 

<DL 

37 PPb 

<DL 

23 P P ~  

<DL 

3800 ppb 

<DL 

22700 ppb 

10 PPb 

<DL 

173000 ppb 

981000 ppb 

<DL 

3700 ppb 

<DL 

17000 ppb 

7 P P ~  

<DL 

157000 ppb 

981000 ppb 

<DL 



Cadmium I < D L  I < D L  I <DL I < D L  I < D L  11 

Metals Removal - Vinmet Polymer screening 
1000 ppm 
114 0 

< D L  

< D L  

87 ppb 

< D L  

Calcium 

Chromium 

Cobalt 

Iron 

Lead 

The Vinmet polymer 1140 (sodium dithiocarbamate), 
which is capable of functioning at pH 4-12, was 
able to reduce the concentrations of barium and 
chromium by 50%, however, this effect was not dose 
dependent. In addition, carbamates, even at 
extremely low concentrations, are known to inhibit 
bacterial nitrification, and would not be useful 
in future bacteriological treatment of ammonia. 

5 PPm 
1140 

< D L  

< D L  

99 ppb 

< D L  

Manganese 

Magnesium 

Mercury 

Potassium 

sodium 

Vanadium 

c. Large-Scale Screen - In preparation of a flow 
through study, an evaluation of metals 
precipitation in a 15 L batch of leachate (which 
has undergone previous treatment for oil/PCB 
removal) resulted in the following observations: 

1 P P ~  
1140 

< D L  

< D L  

9 lppb 

< D L  

153000 ppb 

28 P P ~  
< D L  

7400 ppb 

< D L  

Supernatant was brownish yet clear, closely 
resembling the coloration following oil removal 
and did not match the green tinted, ferric 
sulfate-treated material (cyanide removal). 
Supernatant had a slight ammonia odor at this pH 
11.5. Fine metal precipitate appears to pass 
through the Whatman #41 filter paper, yielding a 
fine white precipitate in the filtered solution. 

0.1 ppm 
1140 

< D L  

< D L  

87 P P ~  
< D L  

Metal 
Detected 

Aluminum 

Antimony 

Barium 

Beryllium 

514 ppb 

132000 ppb 

< D L  

147000 ppb 

757000 ppb 

< D L  

Untreated 

< D L  

< D L  

194 ppb 

< D L  

95600 ppb 

13 P P ~  
< D L  

1000 ppb 

< D L  

185 ppb 

128000 ppb 

< D L  

152000 ppb 

770000 ppb 

< D L  

1OlOOOppb 

15PPb 

< D L  

989ppb 

< D L  

2 l0ppb 

133000ppb 

< D L  

153000ppb 

743000ppb 

< D L  

104000 ppb 

14 P P ~  
< D L  

1000 ppb 

< D L  

92700ppb 

14 P P ~  

< D L  

1000 ppb 

< D L  

249 ppb 

132000 ppb 

< D L  

154000 ppb 

755000 ppb 

< D L  

159 ppb 

133000ppb 

< D L  

152000ppb 

863000ppb 

< D L  



Analysis of the untreated versus treated 
supernatant showed that the treatment effectively 
removed metals of interest, and had virtually no 
effect on removal of potassium and sodium. 
Approximately 75% of the calcium was also removed. 

Metals Removal - Large-Scale Study 

Cadmium 

Calcium 

Chromium 

Iron 

Lead 

. 

pH 11.5 + Polymer 4330 
<DL 

<DL 

51 PPb 

<DL 

Metal Detected 

Aluminum 

Antimony 

Barium 

Beryllium 

Manganese 

Potassium I 147000 v ~ b  I 135000 D D ~  11 

Untreated 

<DL 

<DL 

194 ppb 

<DL 

<DL 

153000 ppb 

2 8  P P ~  

7400 ppb 

<DL 

Magnesium 

Mercury 

<DL 

39200 ppb 

<Detection Limit 

<Detection Limit 

<DL 

I I 
514 ppb 

2. Flow Through Study 

<Detection Limit 

132000 ppb 

<DL 

Sodium 

Vanadium 

A flow through test was conducted using two, 11.5 L 
aliquots (total 22 L) of leachate previously treated 
through the oil/water separator apparatus and 0.1% 
(vjv) ferric sulfate. The treatment took place in a 
batch mode in 20 L polypropylene pails. The pH was 
adjusted from 7.56 to 11.5 by adding 21.5 mL of 10 N 
NaOH per 11.5 L of leachate. No polymer was added. 
The flocculent was allowed to settle over a one hour 
time period, and the liquid phase was separated by 
decanting. Twenty two liters of treated leachate was 
collected in two clean 20 liter polypropylene pails. 
One liter of solids were collected in three, pre- 
cleaned, plastic sample containers. The flocculent was 
further compacted by centrifugation at 2000 rpm for 1 
minute to a final volume of 200 mL prior to metals 
analyses. The total solids of the precipitate was 
22.4%. 

1500 ppb 

<DL 

757000 ppb 

<DL 

884000 ppb 

<DL 



Samples were obtained and analyzed according to the 
analytical schedule for sample locations Dl and E, 
presented in the Work Plan. Presented is a table 
showing the levels of metals in the original sample 
(The analytical schedule for sample location A) versus 
the analytical schedule for sample locations Dl (solid 
phase of treated leachate) and E (aqueous phase of 
treated leachate). 

The data showed that prior to the analytical schedule 
for sample location D analyses, the barium and chromium 
were removed to levels less than the detection limits. 
The pH 11.5 treatment did remove the manganese below 
detection limits, and more than 98% of the iron was 
removed, from 7.4 ppm to 0.1 ppm. Over 90% of the 
calcium was removed, from 153 to 15 ppm. Approximately 
70% of the magnesium was removed, from 132 ppm to 39 
ppm. The decrease in the concentrations of these 
metals are seen as increases in the precipitate (Dl). 
This process, however, had no apparent affect on 
potassium and sodium levels. 

Metals Removal - SamDle location A. Dl. and E Metals 

Metal 

Aluminum 

~arium 

Beryllium 

Calcium 

Chromium 

Antimonv < DL < DL 

A Metals 
(influent) 

<DL 

Cobalt 

Iron 

Magnesium 

Manganese 

Mercury 

Potassium 

Sodium 

Vanadium 

194 ppb 

< DL 

153000 ppb 

28 v ~ b  

Dl Metals 
(sludge ) 

< DL 

< DL 

7400 ppb 

132000 ppb 

514 ppb 

< DL 

147000 ppb 

757000 ppb 

< DL 

E Metals 
(effluent) 

< DL 

< DL 

< DL 

305000 ppb 

< DL 

< DL 

< DL 

14900 ppb 

< DL 

< DL 

78400 ppb 

4470000 ppb 

6300 ppb 

< DL 

151000 ppb 

2300000 ppb 

< DL 

< DL 

130 ppb 

39300 ppb 

< DL 

< DL 

154000 ppb 

1000000 ppb 

< DL 



Metals Removal - Sample location D2 
I, I 11 

Parameter ~2 (sludge) II 
pH 

TCLP VOCS 

TCLP SVOCs 

TCLP Pesticides 

TCLP PCBs 

TCLP Metals 

11.1 

< DL' 

1,4-Dichlorobenzene: 11.6 ppb 

< DL 

< DL 

< DL 

Ignitability 

Reactive Cyanide 

E. Sand Filtration 

> 200eF 

< DL 

Reactive Sulfide 

Total Solids 

1. Flow Through Study 

< 32.4 ppm 

22.4 % 

Approximately 17.5 L of leachate previously treated 
through metals removal was pumped through a packed sand 
column at a flow rate of 100 mL per minute via a 
peristaltic pump. The pass-through was collected in a 
clean, 20 L polypropylene pail. 

a DL; Detection Limit 

Samples were obtained and analyzed according to the 
analytical schedule for sample location F, presented in 
the Work Plan. Presented is a table showing the levels 
of total suspended solids (TSS), pH, and volatile 
organic compounds in The analytical schedule for sample 
location E versus the analytical schedule for sample 
location F. 

The data summarized in the following table show that 
prior to the analytical schedule for sample location F 
analyses, the total suspended solids were greater than 
66 ppm. After filtration, total suspended solids 
decreased below the 4 ppm detection limit. Of the 
volatiles that were detected, DCE levels decreased by 
31% from 5.38 ppb to 3.71 ppb; and, o-xylene levels 
decreased by 39% from 52.7 ppb to 32 ppb. There was a 
decrease in pH, from 11.19 to 7.25. 



Flow Through Sand Filtration 
Sample Location E & F Data 

F. Air Strippinq 

Parameter 

PH 

TSS 

VOCS 

1. Physical/Chemical Treatment 

a. Jar Studies 

E (influent) 

11.19 

66.8 ppm 

1,l-DCE: 5.38ppb 
toluene: 1.38 ppb 
m,p-xylene:1.49 ppb 
o-xylene: 52.7 ppb 

1. Batch Air Stripping - The batch air 
stripping experiments were performed to 
determine the ability to remove ammonia from 
the leachate in a batch versus column mode. 
The 1 L samples were treated at either 70°F 
or 100°F at pH 7 or 11.5 over a 20 hour 
period. Samples were tested for ammonia 
after 0 hours, 1 hour, 3 hours, 5 hours, and 
20 hours of treatment. The results of this 
study are summarized in the following table: 

F (effluent) 

7.25 

< 4 PPm 

1,l-DCE: 3.71ppb 
toluene: 1.62 ppb 
m,p-xylene:1.49 ppb 
o-xylene: 32.0 ppb 

pH=7; 70°F 1 183 ppm 1 223 ppm 1 188 ppm 1 217 ppm I 205 ppm 11 
Batch Air Stripping - Ammonia Removal 

pH=7; 100°F 1 183 ppm 1 183 ppm I 201 ppm 1 211 ppm 1 207 ppm 11 
I I I I I 

Treatment 

Treatment at pH 7, at either 70°F or 100°F 
led to no reduction in ammonia levels. 
Following pH adjustment to 11.5, there was 
slight bubbling. There was a 50% decrease in 
the concentration of ammonia in the pH 11.5 
sample incubated at 70°F for 20 hours. There 
was a faster and more distinct decrease in 
ammonia in the pH 11.5 sample at 100°F. 
After just 5 hours, the ammonia level 
decreased by 34%, from 169 pprn to 111 ppm. 
After 20 hours, the ammonia level decreased 
to 17.3 ppm, a 90% decrease from time 0. 

0 Hours 

pH=11.5; 
70°F 

pH=11.5; 
100°F 

1 Hour 

169 ppm 

169 ppm 

3 Hours 

182 ppm 

150 ppm 

5 Hours 20 Hours 

177 ppm 

119 ppm 

161 ppm 

111 ppm 

82.9 ppm 

17.3 ppm 



2. Air Strippins Column Studies: 

a. Based on the batch studies, it was 
determined that pH 11.5 at an elevated 
temperature would be optimal for ammonia 
removal. Subsequent experiments using a 
stripping column were performed at 
appropriate loading and air flow rates 
determined in collaboration with URS. 

The following experimentation indicated 
that pH 11.5, air flow 16 ftl/min and 
loading rate 400 mL/min was effective at 
various temperatures: 

140°F: The column was equilibrated at 
140°F prior to starting the flow. This 
was performed since a significant 
temperature differential of 50°F was 
previously noted at the bottom (effluent 
at 90°F) versus top (influent at 140°F) 
of the column. After passage through 
the 5' column, the volume was brought up 
to initial volume with dI water. The 
following results were obtained: 

199 ppm ( 112 ppm I 41 PPm I 17 PPm 1 4.6 ppm I 

Ammonia Air Stripping - Multiple Passes 
'su High Flow Experiments - 14O0F 

These results indicated that between 5 
and 6 passes through the five foot 
column results in an ammonia level below 
10 ppm. 

120°F: Using the same hydraulic loading 
rate and air flow, a study was performed 
to evaluate ammonia removal at 120°F. 
The column was equilibrated at 120°F 
prior to starting the flow. After one 
passage through the 5' column, the 
volume was brought up to initial volume 
with dI water and sampled for ammonia. 
The following results were obtained: 

SIXTH PASS FIRST PASS THIRD PASS 

Ammonia Air stripping - First Pass @12O0F 
I 

I I I 1 
FIFTH PASS 

1 INITIAL AMMONIA FIRST PASS AMMONIA 
I 

199 ppm 136 ppm 

hd 



~dditional passes through the column 
were not performed since the results 
showed that data were comparable with 
the single pass at 140°F. The air 
stripping experiments were subsequently 
performed at 100°F. 

100°F: Experiments were repeated at the 
hydraulic loading rate and air flow rate 
conditions previously described, however 
the column was equilibrated at 100°F 
prior to running the experiment.at 
100°F. After each passage through the 
5 '  column, the volume was brought up to 
initial volume with dI water. The 
following table summarizes the results 
of these studies: 

These results indicated that between 6 
and 7 passes through the five foot 
column resulted in an ammonia level 
below 10 ppm. The following volume 
adjustments were made after each pass: 

Ammonia Air Stripping - @lOO°F 
INITIAL 

199 ppm 

Air stripping efficiency was also 
evaluated at room temperature (72OF). 
Air stripping was performed at 400 
mL/minute hydraulic loading rate, with 
the air flow increased to 35 ft3/min. at 
72OF. The following results were 
obtained : 

Ammonia Air Stripping - Volume Adjustments @lOO°F 

Air Stripping - First Pass @72OF 
11 I 1 

FIRST PASS 

96 PPm 

11 INITIAL AMMONIA FIRST PASS AMMONIA 
I 

FIRST 

30 mL 

SIXTH PASS 

13.4 ppm 

SECOND 

30 mL 

The results indicated that'approximately 
318 of the ammonia is removed under 
these conditions following one pass 
through the column. Subsequently, 5 
additional passes through the column 

SEVENTH PASS 

6.2 ppm 

THIRD 

25mL 

196 ppm 

FOURTH 

15mL 

FIFTH 

13mL 

135 ppm 

SIXTH 

13mL 

SEVENTH 

30 r n ~  



were performed under identical 
conditions. After each pass, volume was 
replaced to initial volume with dI 
water. The following results were 
obtained : 

Ammonia Air Btripping - Multiple Passes @72'F 
1. 11 

II 
These results indicated that after 6 
passes through the five foot column, the 
ammonia level did not fall below 10 ppm. 
The following volume adjustments were 
made after each pass: 

INITIAL 

196 ppm 

b. Flow Through 

I II FIRST PASS 

135 ppm 

Ammonia Air stripping - volume Adjustments @72'F 

After 14 L of leachate were passed through the 
column in five cycles, as described in the 
previous section, 1 L total volume had to be 
replaced with dI water. The following table 
summarizes the results of the process (G) compared 
with similar the analytical schedule for sample 
locations prior to treatment (F). Since the air 
stripper studies indicated that ammonia would be 
removed to concentrations below the discharge 
limits, ammonia was not analyzed until after GAC 
treatment. The drop in pH would coincide with the 
additional loss of ammonia. Volatile organic 
analyses were performed after five and six passes; 
data were identical. The data indicated that all 
volatiles previously present were air stripped to 
levels below the compound detection limit (DL). 
The semivolatile compounds (data presented in 
Section VII) that were detected after metals 
removal (analytical schedule for sample location 
E), were not detected after air stripping, as 
shown in the accompanying table. 

SIXTH PASS. 

16.1 ppm 

FIRST 

33 mL 

FOURTH 

0 mL 

SECOND 

15 mL 

FIFTH 

0 mL 

THIRD 

15 mL 

SIXTH 

35 mL 



~ l o w  Through Air stripping 
Sample Location F & G Data 

m, p-xylene: 1.49 ppb 
o-xylene: '32.0 ppb 

Parameter 

G (effluent) 

9.69 

1,l-DCE: <DLa 
toluene: <DL 

Parameter 

PH 

VOCS 

m, p-xylene : <DL 
o-xylene: <DL 

TSS 

svocs 

DL; De' 

F ( influent ) 

11.5 (adjusted 
prior to air 
stripping) 

1,l-DCE: 3.71ppb 
toluene: 1.62 ppb 

24.4 ppm 

Flow Through Air Stripping 
Semivolatiles Data 

DL; Detection Limit 

Sample Location E & 

E (influent) (ppb) 

1,2-Dichlorobenzene: 4.0 
2-Methylphenol: 5.4 
3&4-Methylphenol: 2.6 
2,4-Dimethylphenol: 5.7 
1,2,4-Trichlorobenzene: 3.0 
2-Methylnaphthalene: 2.8 
n-Nitrosodiphenylamine: 4.8 
bis(2-Ethylhexyl)phthalate:4.0 
ction Limit 

; Data 

G (effluent) (ppb) 

1,2-Dichlorobenzene: <DL' 
2-Methylphenol: <DL 
3&4-Methylphenol: <DL 
2,4-Dimethylphenol: <DL 
1,2,4-Trichlorobenzene: <DL 
2-Methylnaphthalene: <DL 
n-Nitrosodiphenylamine: <DL 
bis(2Ethylhex)phthalate: <DL 

G. Bioloqical Treatment 

1. Jar Studies 

a. Activated Sludqe Acclimation: WST used 
activated sludge obtained from the Buffalo Sewer 
Authority to evaluate removal of ammonia from 
leachate previously treated to remove oil & 
grease, PCBs, CN, and metals. 

A batch system was sampled and analyzed for 
ammonia at time 0 hours, 3 hours, 15 hours, and 65 
hours. The results of the analyses are presented 
in the following table: 

Ammonia Levels in Acclimating Activated Sludge Bioreactor 
b I I I 1I 11 0 hours 3 hours 15 hours 65 hours 

I 

Results indicated that the sludge could utilize 
the ammonia. This was seen as a 35% reduction, 

260 pprn 220 ppm 190 ppm 171 ppm 



from 260 pprn to 171 ppm, after 65 hours of 
acclimation. The reactor was subsequently 
monitored daily for pH, dissolved oxygen and 
ammonia. The level of ammonia decreased to 
approximately 50% of the initial concentration 
after two weeks, but did not drop below 85 ppm. 
The DO did not fall below 6 ppm, and remained near 
saturation since the sludge was mixed through air 
agitation. The pH remained between -7 and -8 pH 
units. 

In an attempt to enhance bacterial activity, an 
inoculum of WST Bioblends known to utilize ammonia 
nitrogen as a source for growth was added to the 
reactor. This doubled the ammonia concentration 
since there was 100 pprn ammonia as ammonium 
sulfate in the culture media. Thereafter, the 
ammonia concentration did not appear to decrease. 
This augmentation step failed to enhance the 
process for selecting bacteria capable of 
nitrifying the ammonia in the leachate. 

Activated Sludge Bioreactor Log  

a A 50 mL culture of WST Bioblends was added to the reactor. 
-100 pprn ammonia was added since the culture contained 100 
pprn ammonia/50 mL. 



b. Specialized Bacteria Acclimation: These 
studies were designed to determine the 
effectiveness of using specialized nitrifying 
bacteria cultures to treat the ammonia in the 
leachate. 

1. Ammonia Utilization Screening: The 
results of an ammonia utilizatian test, 
established to determine under which 
conditions the leachate could be biologically 
treated, is summarized in the following 
table. 

There were two control flasks 1 and 2 were 
prepared with an ammonia solution at an 
initial concentration of 50 ppm and 195 pprn, 
respectively. Flask 1 ammonia levels rapidly 
decreased: by 20% after 2 hours; by 67% after 
4 hours; by 91% after 6 hours; by 99% after 
20 hours; and, after 24 hours there was 
virtually no measurable ammonia. However, 
the flask prepared with a 195 ppm initial 
ammonia concentration responded very slowly: 
ammonia decreased by 30% after 6 hours, and 
ammonia only slightly decreased to a final 
concentration of 129 pprn after 24 hours. A 
third control flask containing 50 ppm ammonia 
without any bacteria (Flask 6), demonstrated 
no change in ammonia levels throughout the 
same time period. These data indicated that 
high initial ammonia concentrations would 
only slowly be utilized by these bacteria. 

The flasks containing leachate (3-5) were 
comparable with the control flasks (1 and 2). 
Data indicated that nitrifying bacteria were 
capable of decreasing the ammonia level 
within a 24 hour period by 87%, from 80 ppm 
to 10 ppm, in the diluted leachate (Flask 3). 
Levels of ammonia in water at an initial 
ammonia concentration of -250 ppm (Flask 5) 
decreased by 35% to approximately 130 ppm 
after 24 hours. Leachate + powdered 
activated carbon (Flask 4) at an initial 
ammonia concentration of -250 ppm decreased 
by 45% to approximately 140 ppm after 24 
hours. Flasks 4 and 5 appeared to mimic the 
same ammonia utilization rates, which were 
also observed in the control Flask 2. 



Nitrification Study: Ammonia Levels 
Ammonia Utilization Test - 511 through 5/2/96 

2. Culture Acclimation: Based on the screening 
assay, it was determined that optimal initial 
ammonia levels for biological treatment of the 
leachate would require dilution with dI water to 
initial ammonia concentrations less than 80 ppm. 
Initial ammonia levels were therefore targeted to 
start at -80 ppm while expanding culture volumes 
for flow through testing. In the first stage, 
after 24 hours of growth in the 5/1 - 5/2 
nitrification study, approximately 200 mL of each 
culture were diluted to a total volume of 400 mL, 
and the ammonia levels determined, as follows: 

- . . 

I culture #I 200 mL dI water 1 51 PPm I1 

culture 

Culture #1 

I Culture #3 100 mL leachate + 100 mL dI water 118 ppm 
I I II 

Flask 3 Flask 2 Time 

Culture 85 1200 mL dI water 1 64 PPm 1 

Flask 1 

4 

Diluent 

100 mL leachate + 100 mL dI water 

Cultures were incubated in a 30°C water bath, 
while being aerated through air stones. Ammonia 
and nitrate levels were determined, and dilutions 
were made with fresh leachate at indicated time 
intervals. The following tables summarize the 
monitoring data concerning each culture: 

Flask 4 

~mmonia 

63 PPm 

Flask 5 Flask 6 



Culture #1 Acclimation 
5/2 - 5/10 

Date 

5/2 

5/3 

5/4 

5/5 

5 I6 

Ammonia (ppm) 

63 

53 

Dilution 

None 

None 

- 1 
Culture #1 - MLSS h MLVSS Analyses 

I sample Date MLss MLvss 

Nitrate (ppm) 

7.3 

17.9 

200mL leach+200 mL dI H20 

None 

None 

5/9 

5/10 

517 

518 

Data show that ammonia was not being removed at 
the same rate as during the initial screening 
tests. By the fourth day of acclimation the 
ammonia levels remained unchanged, and even 
started increasing, indicating that the nitrifiers 
were not active. MLSS and MLVSS were determined 
on 5/10/96 after approximately 48 hours of 
treatment following a previous 1:l dilution in 
Culture #l. MLVSS was approximately 10% of the 
MLSS . 

8 7 

7 0 

7 9 

None 

None 

5/10/96 I 620 ppm 

28.9 

Not Analyzed 

2 3 

400mL leach+400 mL dI H20 

None 

56 PPm 

4 5 

198 

I 

42 

4 6 

10.3 

2 4 

7.3 

9.3 



Culture #2 Acclimation: 5/2 - 5/10 
Date 

5 / 2 

515 None 7 8 2 2 

- 

513 

5 1 4 

Dilution 

None 

None 

2OOmL leach+200 mL dI H,O 

519 None 

Data show ammonia not being removed at the same 
rate as the initial culture. The culture was not 
able to remove ammonia to the discharge limit. 

~mmonia (ppm) 

5 1 

5/10 

Nitrate (ppm) 

7.3 

4 3 

7 2 

II 17 

11.6 

Not Analyzed 

8.3 

None 

culture #3 Acclimation: 5/2 - 5/10 
Date 

5 / 2 

513 

5 / 4 

11 517 I None I 79 I 5.7 

2 2 

5 / 6  

13.8 

None 

None 

200mL leach+200 mL dI H,O 

11 5 1 9  I None I 108 I 7.7 

Nitrate (ppm) 

7.3 

Dilution 

None 

518- @9am 
@3pm 

Ammonia (ppm) 

118 

2 10 

210 

I I I 
188 

Data show ammonia not being removed at the same 
rate as the initial culture. The culture was not 
able to remove ammonia to the discharge limit. 

Not Analyzed 

54 

- 

Not Analyzed 

None 

5/10 None 

131 
117 

232 

6.5 
7.1 

17.8 



Culture #S Acclimation: 512 - 5/10 
I, I 

11 512 None 64 7.3 
I I I 

Date 

11 5/3 I None I 64 I 3 2 

Dilution I ~mmonia (ppm) I  itr rate (ppm) 
1 I 

5/5 

- 5/6- -@3pm 
@5pm 

5/7 

Data show ammonia not being removed at the same 
rate as the initial culture. The culture was not 
able to remove ammonia to the discharge limit. 

- 

3. 24 Hour Growth Study: A 24-hour growth study 
was performed to determine the rate of ammonia 
utilization and final MLSS and MLVSS 
concentrations of an active culture. This 
information could be applied to reactor sizing and 
operations. The active culture was derived from 
Culture #1 that was subcultured on 5/9 and diluted 
with Tris-buffered dI water. The culture was 
sampled and analyzed for ammonia concentrations at 
0 hours, 1 hour, 2 hours, 4 hours, 8 hours and 24 
hours. The MLSS and MLVSS concentrations were 
also determined at 24 hours. The following table 
summarizes the results of this experiment: 

None 

None 
400mL leach+400 mL dI H,O' 

None 

5/8- @9am 
@3pm 

519 

5/10 

These data showed that leachate diluted 
approximately 1:4 with dI water, which resulted in 
an initial ammonia concentration of approximately 
60 ppm, led to a 40% decrease in ammonia 
concentration over a 24 hour period. This was 

8 0 

72.5 
139 

8 9 

24 Hour Study Results - Ammonia and Final MLSS & MLVSS Concentrations 

Not Analyzed 

2 8 
Not Analyzed 

7.6 

None 

None 

None 

Parameter 

Ammonia 

MLSS 

MLVSS 

14 5 
132 

133 

270 

1 NA; Not Analyzed 

1 Hour 

5 4  PPm 

NA' 

N A 

0 Hours 

61 PPm 

N A ~  

N A 

9.9 
10.3 

12.7 

2 1 

2 Hour 

49 PPm 

NA' 

NA' 

8 Hours 

33 PPm 

NA' 

N A 

4 Hours 

44 PPm 

N A ~  

NA' 

24 Hours 

38 PPm 

278 ppm 

20 PPm 



consistent with previous observations. 

The MLSS and MLVSS data was consistent with 
previous analyses that showed an approximate 1:10 
ratio of MLSS:MLVSS. The 24 hour growth revealed 
an approximately 3-fold higher concentration of 
both MLSS (620 ppm) and MLVSS (56 ppm) in the 48- 
hour culture. 

H. Activated CarbonIOraanic Removal 

1. Flow Through Studies 

Treatment Train f 2 :  After 8 . 5  L of leachate were 
passed through the two GAC columns, as described in the 
previous section, samples were obtained for analyses. 
As discussed in the air stripping results describing 
the necessity to perform one additional air stripping 
event, that treated leachate was re-tested for ammonia 
and volatile organic compounds. The following table 
summarizes the results of the process (H) compared with 
similar parameters prior to treatment. 

The GAC treated leachate data showed that there were no 
discharge parameters exceeded. The data indicated that 
all volatiles previously present were air stripped to 
levels below the compound detection limit (DL). There 
were no semivolatile compounds detected. 



Treatment Train #2 
Flow Through GAC Adsorption Data 

I I il 
Parameter G (influent) 1 H (effluent) II 

Metals I < Discharae Limits I < Discharae Limits 11 

PH 

Volatile Organics 

Semivol. Oraanics 

7 (adjusted) 

< Discharge Limits 

< Discharae Limits 

PCBs 

Pesticides 

TOC 

8.78 

< Discharge Limits 

< ~ischarae Limits 

Oil & Grease 

Ammonia 

TSS 

Alkalinity 

Total Dissolved 
Solids 

< Discharge Limits 

< Discharge Limits 

200 ~ w m  

Ignitability 

COD 

After GAC, the total suspended solids were reduced to 
4.8 ppm, and total organic carbon (TOC) decreased to 3 
mg O,/L. Chemical oxygen demand decreased by 99%, from 
481 mg O,/L to 6.9 mg O,/L. There was no evidence of 
ammonia, cyanide, volatile or semivolatile organic 
compounds, PCBs, petroleum hydrocarbons, or metals at 
detection limits within the criteria established for 
discharge. There was a flash point of >200°F, 
demonstrating that the sample was not ignitable. 

< Discharge Limits 

< Discharge Limits 

3 wwm 

< Discharge Limit 

< Discharge Limit 

24.4 ppm 

1775 ppm 

Not Analyzed 

cyanide' 

Treatment Train 3: A 20 L composite of 1C + 2C sample 
was filtered to remove oil & grease, and particulates, 
and the treated effluent and trapped solids were 
collected. The analytical schedule for sample 
locations listed in category H, referred in the Work 
Plan, were analyzed. Several of these are compared 
with initial the analytical schedule for sample 
locations in categories A and C in the following table: 

< Discharge Limit 

< Discharge Limit 

4.8 ppm 

1060 ppm 

4863 ppm 

Not Analyzed 

481 mq O,/L 

Not Analyzed 1 < 5  P P ~  

Negative (>200°F) 

6.85 ma O,/L 

Total, Amenable, Weak Acid Dissociable Cyanides 



Treatment Train 3 
Flow Through GAC 

The analytical schedule for sample location , C 6 H Data 

H (effluent) Parameter I A (influent) 

1254: 9.18ppb 
1260: 15.lppb 

COD 1206 mgO2/L 

Metals <Discharge 
Limits 

265 Dwm 

<Discharge 
Limits 

<Discharge 
Limits 

Not Analvzed <4 PPm 

4428 ppm 

>200°F 

TDS 3205 ppm 

Ignitability >200°F 

VOCs 1,l-DCE:28ppb 
benzene:8lppb 
chlorbenz:17ppb 
toluene: 84 lvpb 

Not Analyzed 

Not Analyzed 

Not Analyzed <Discharge 
Limits 

Semi-VOCs I <Discharge Limit 
Not Analyzed <Discharge 

Limits 

Ammonia 1 296 m r n  341 pprn 

Not Analyzed 

213 pprn 

<Discharge 
Limits 

Alkalinity 2030 ppm 

BOD 67 PPm 

rP H 59.4 ppm 

3il & Grease 109 ppm 

Not Analyzed 

73 PPm 

<4 DDm 

456 pprn 

44 v P m  

15.3 pprn 

Analyses showed that in the treated leachate, all 
parameters except ammonia fell below discharge limits. 
This supported a need to complete ammonia removal 
testing. 

Additional data is presented in the analytic report in 
Section VII. 

2. Isotherm Study 

The results of the isotherm study are presented in the 
following table and figures: 



GAC Isotherm Studv for Oil/Water Separator Treated Leachate 

+ I mount of GAC (mg) Chemical Oxygen Demand (mg OJL) 
I 



GAC Breakthrough Study 

Granular Activated Carbon (rng) 



The Effcct of GAC Concentration in the 
Elimination of COD in Leachate 

Chemical Oxygen Demand (ppm) 



V. conclusions 

The intention of the laboratory studies was to evaluate and 
then optimize physical, chemical, and biological modalities 
applicable to the remediation of Pennsylvania Avenue Landfill 
leachate prior to discharge in its receiving waters. The results 
of the jar and flow-through studies indicated that the leachate 
could be remediated to levels within the limits established for 
discharge. The conclusions of the study performed at Waste 
Stream Technology are addressed in the order presented in the 
Results section (Section IV). 

A. Oil/Water Separator Treatment 

An oil/water separation process was found to be capable of 
removing non-emulsified oils, grease, and solid particles. 
This process, when not allowed to break through, led to non- 
detectable levels of PCBs in treated leachate. Greater than 
80% removal of Oil & Grease was achieved in flow through 
tests. Performance would be expected to be improved at full 
scale because of the limitations of small scale units. 

This treatment did not remove the volatile organic 
compounds, ammonia, or cyanide to the levels required for 
discharge. Therefore, additional treatment would be 
required. 

B. Cvanide Remediation 

Chlorination and peroxide treatment are not able to remove 
cyanide from the leachate. Ferric sulfate treatment showed 
no significant effect on the weak acid dissociable cyanide 
concentration. However, greater reductionof weak,acid 
dissociable cyanide were actually achieved by oil/water 
separation and carbon adsorption. The concentration of weak 
acid dissociable cyanide was brought below 5 ppb after 
carbon treatment. Results show cyanide treatment may not be 
required to meet discharge limits. 

C. Metals Removal 

The metals with limitations listed in Table 1 of the Work 
Plan were either not detected or below limit levels in the 
initial influent sample. Thereby, indicating metals removal 
was not required. The experiments showed, however, that 
adjusting pH to 11.5 by adding 1.9 mL of 10 N Sodium 
hydroxide per liter of leachate resulted in the 
precipitation of the metals. After the precipitate was 
allowed to settle over a one hour period, the supernatant 
was analyzed for TAL list metals. This process removed 70- 
90% of the initial metal concentrations. 



D. Sand Filtration 

The intention of sand filtration was to remove suspended 
solids prior to discharge. Treatment consisted of passing 
the leachate through a 1.5 inch diameter column of sand at a 
rate of 100 mL per minute. This process reduced the total 
suspended solids (TSS) from 67 ppm to below 4 ppm. This 
process led to a >94% decrease of TSS. 

E. Air Striminq 

Physical removal of ammonia is possible by pH adjustment and 
air stripping. The pH 11.5 leachate was air stripped at 
various loading rates, air flows, and temperatures. The 
discharge criteria of 10 ppm was accomplished through a 3 
inch diameter air stripper column under the following 
conditions: 

1. At 140°F, with a loading rate of 400 mL/minute in 
a 30' column and air flow at 16 ft3/minute. 

2. At 100°F, with a loading rate of 400 mL/minute in 
a 35' column and air flow at 16 ft3/minute. 

Air stripping of the leachate decreased concentrations of 
volatile organic compounds (VOCs) and semivolatile organic 
compounds (SVOCs) in the air stripper influent to below 
detection limits. 

F. Bioloqical Treatment 

An activated sludge obtained from the Buffalo Sewer 
Authority was not able to be acclimated to the leachate 
ammonia levels. Subsequent screening and trials with a 
purchased nitrifying bacterial culture demonstrated that 
cleanup levels of 10 ppm ammonia are possible within 24 
hours when the leachate influent was diluted to below 80 
ppm. However, during testing a culture could not be 
maintained that consistently removed ammonia to below 10 
mg/L. The inability to grow and develop a large biomass 
precluded the ability to run a large scale test. 

G. Granular Activated Carbon Treatment 

The GAC treatment was found to be effective in reducing the 
final effluent to below required discharge levels for both 
treatment trains. GAC treatment in combination with 
oillwater separator reduced VOCs, SVOCs and PCBs to below 
detection limits. There was a flash point of the effluent 
from treatment train 3 >200°F, demonstrating that the sample 
was not ignitable. 



VI. Recommendations 

Recommendations based on the results of these studies will 
be presented by URS. 

VII. Analytical Data 

Analytical data was summarized in the Laboratory Chronicles 
presented in Appendix A. 

VIII. Laboratory Notes 

Laboratory notes were presented in Appendix B. 

IX. Quality Control Information 

Quality control information was incorporated in the 
Laboratory Chronicles, Analytical Data Section VII, as 
presented in Appendix A. 



APPENDIX A . 

LABORATORY CHRONICLES 



WASTE STREAM TECHNOLOGY 
Laboratory Chronicle 

Report Date : 04/01/96 
Group Number : 9604-026 

Prepared For : 
Mr. George Leahy 

URS Facilities DesignJnc. 
Mack Centre I I 

Mack Centre Drive 
Paramus, NJ 07652 

Site: Pennsylvania Ave. 

Field and Laboratory Information 
I Client Id 1 WST Lab # 1 Matrix I Date Samoled I Date Received I Time 1 , I I I 

UntreatedlCornp 1 B & 2B I WS25594 IAqueousl 3/8/96 I 3/8/96 1 1200 
Sample Status Upon Receipt : No irregularities. 

Analytical Parameters 
624 
625 

Total Metals 
Total Suspended Solids 
Total Dissolved Solids 

Ammonia Nitrogen 
Alkalinity 

COD 
Total Petroleum Hydrocarbons 

Oil & Grease 
Cyanide-Weak Acid Dissociable 

P H 
Method 608 PCBs 

BOD 

Number of Samples 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 

Report Released BY : a--A JZ+J 
B 

ENVIRONMENTAL LABORATORY ACCREDITATION 
CERTIFICATION NUMBER (ELAP) 11 179 

Turnaround Time 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 



METHODOLOGIES 

The specific methodologies employed in obtaining the 
analytical data reported are indicated on each of the result 
forms. The method numbers shown refer to the following analytical 
method references: 

- Methods for Chemical Analysis of Water and Wastes. EPA 
600/4-79-020, March 1979, Revised 1983, U.S. Environmental 
Monitoring and Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing 
Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act. Revised July 1992. 

Test Methods for Evaluating Solid Waste: Physi.cal/Chemical 
Methods. Third Edition, Revised September 1994, United 
States EPA SW-846. 

Annual Book of ASTM Standards, Volume 11. ASTM, 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 

standard Methods for the Examination of Water and 
Wastewater. (18th Edition). American,Public Health 
Association, 1105 18th Street, NW, Washington, D.C. 20036. 



ORGANIC DATA QUALIFIERS 

U - Indicates compound was analyzed for but not detected. 

J - Indicates an estimated value. This flagged is used 
either when estimating a concentration for tentatively 
identified compounds where a 1:l response is assumed, 
or when the mass spectral data indicates the presence 
of a compound that meets identification criteria, but 
the result is less than the sample quantitation limit 
but greater than zero. 

C - This flag applies to pesticide results where the 
identification has been confirmed by GC/MS. 

B - This flag is used when the analyte is found in the 
- 

associated blank as well as the sample. 

E -. This flag identifies ail compounds whose concentrations 
exceed the calibration range of the GC/MS instrument or 
that specific analysis 

D - This flag identifies all compounds identified in an 
analysis at a secondar.. dilution factor. 

G - Matrix spike recovery is greater than the expected 
upper limit of analytical performance. 

L - Matrix spike recovery is less than the expected lower 
limit of analytical performance. 

# - Indicates that a surrogate recovery was found to be 
outside the expected limits of analytical performance. 

$ - Indicates that the surrogate compound was diluted out 
because the sample had to be diluted to obtain 
analytical results and a recovery could not be 
calculated. 

(%) Indicates that the compound is a surrogate and the 
values reported for these compounds are in percent 
recovery. The quality .ontrol recovery limits (QC 
Limits) are indicated in the detection limit column. 



Waste Stream Technology Inc. 
40 CFR Part 136 Method 624 
EPA 624 

Site: URS-PENN LANDFILL 
Date Sampled: 03/08/96 
Date Received: 03/08/96 

I Compound 

chlorornethane 
vinvl chloride 
lbrornomethane -- 

chloroethane 
Tnchlorofluoromethane 

bromodichlorornethane 

ltetrachloroethene 
dibromochloromethane 

Group Number: 9604-026 
Report Units: uglL 
Matrix: AQUEOUS 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

I 

~ ~ 2 5 5 9 4  
UNTREATEDICOMPI B&2B 
NA 
0311 1/96 

Detection Limit/ 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
Method 624 Method Blank Results 
EPA 624 

Site: URS-PENN LANDFILL 

Date Sampled: NA 
Date Received: NA 

I Compound 

chloromethane 
vinvl chloride 
bromomethane 
chloroethane 
trichlorofluoromethane 
I , l  -dichloroethene 
methvlene chloride 
1,2-dichloroetheneltotal) 
I. I-dichloroethane 
chloroform 
,I, 1.1 ,-trichloroethane 
(carbon tetrachloride 
benzene 
1.2-dichloroethane 
ltrichloroethene 

t o l u e n e  
trans-1.3-dichloro~ropene 
1.1.2-trichloroethane 
tetrachloroethene 

1 4-dichlorobenzene 
1 2-dichlorobenzene 

1 2-Dichloroethane-d4 
Toluene-d8 

Dilution Factor 1 

Group Number: 9604-026 
Report Units: PPB 

Lab ID Number lB031296 
Client ID N A 
Date Extacted NA 
Date Analyzed 0311 2/96 

I 

Detection Lirnitl 
PC Limits 1%) Result Q 

IB denotes Instrument Blank. 
NA denotes Not Applicable. 



Waste Stream Technology Inc. 
40 CFR 136 Method 625 SVO s 

EPA 625 

Site: URS-PENN LANDFILL 
Date Sampled: 03/08/96 
Date Received: 03/08/96 

Group Number: 9604-026 
Report Units: ug/L 
Matrix: AQUEOUS 

Client ID 
Date Extracted 
Date Analyzed 

UNTREATED/COMPI 8828 
0311 1/96 
03/11/96 

I I 

I Compound 

n-nitrosodimethylamine 
Bis(2-chloroethyl)ether - .  

Phenol 
2-Chlorophenol 

Detection Limit1 
QC Limits (%) 

2.0 

2.0 

Bis(2-chloroisopropyI)ether 
Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene 

2.0 
2.0 

lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-ch1orethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 

2-Chloronaphthalene 
Acenaphthylene 
Dirnethylphthalate 
2,B-Dinitrotoluene 
Acenaphthene 

4-Chlorophenyl-phenylether 2.0 2.0 U 
ppp 

Diethylphthalate 2.0 2.0 U 

Result 

2.0 
2.0 

2.0 
2.0 
2.0 
2.0 

2,4-Dinitrophenol 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 

Q 

U 
U 

2.0 
2.0 

2.0 
2.0 

2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 

2.0 

2.0 
2.0 
2.0 
2.0 

U 
U 

2.0 
2.0 
2.0 
2.0 

10.0 
2.0 

10.0 
2.0 

U 
U 
U 

U 
2.0 
2.0 

19.6 
2.0 
2.0 

26.3 
9.6 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 

27.8 

U 
U 

U 
U 

U 

U 

U 
U 
U 

U 

10.0 
2.0 

10.0 
21.4 

U 
U 

U 



Client ID 
Date Extracted 
Date Analyzed 

UNTREATEDICOMPI BBZB 
0311 
0311 1/96 

I Compound 

. . 

Fluoranthene 
Pvrene 

Detection Limitl 
QC Limits (%) 

Benzidine 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo[a]anthracene 
Chrvsene 

2.0 

* .  

Benzo[b]fluoranthene 
Benzolklfluoranthene 

. . . . I I I 

I~erphenyl-dl4 (Oh) 33-141. 65.0 1 
Dilution Factor 1 

Result 

26.1 

. . 
Benzo[a]pyrene 
Indeno[l,2,3-cdlpyrene 
Dibenz[a, hlanthracene 
Benzo[g,h,i]pery lene 
Hexachlorobutadiene 
4-Chloro-3-methy lphenol 
2-Fluorophenol (YO) 
Phenol-d6 (%) 

1 Nitrobenzene-d5 (%) 

Q 

U 
U 
U 

20.0 
2.0 
4.0 
2.0 
2.0 

2.0 
2.0 

2.0 
20.0 
2.0 
4.0 
8.5 
9.5 

6.3 
5.7 

2.0 
2.0 
2.0 
2.0 
2.0 
4.0 

21 -1 00. 
10-94 . 
35-1 14. 

20.5 

4.8 
2.0 
2.0 
2.0 
2.0 
4.0 

58.0 
51 .O 
97.0 

U 
U 
U 
U 
U 



Waste Stream Technology Inc. 
Method 625 Method Blank Analysis 

EPA 625 Report 

site: URS-PENN LANDFILL Group Number: 9604-026 
Date Sampled: NA Report Units: PPB 
Date Received: NA 

Client ID 

I 

I Compound 
I 

. . 
I 

2.0 
Bis(2-chloroethy1)ether 
Phenol 

Detection Limitl 
QC Limits (%) 

2.0 

2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1 ,2-Dichlorobenzene 
Bis(2-chloroisopropyI)ether 
Hexachloroethane 
N-nitroso-dl-n-oropvlarnine 

1 n-nitrosodimethvlamine 1 U 
2.0 
2.0 

, . .  
Nitrobenzene 
lsophorone 

/ Acenaohthene 
I 

2.0 2.0 l u l  

Result 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-rnethylphenol 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Acenaohthvlene 

Q 

2.0 
2.0 

2.0 
2.0 

U 
U 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4-Nitrophenol 
Fluorene 
4-Chlorophenyl-pheny lether 
Diethvlohthalate 

U 
U 

U 
U 
U 
U 
U 

2.0 
2.0 

U 
U 
U 
U 
U 
U 
U 

- 

U 

2.0 
2.0 
2.0 
4.0 
2.0 
2.0 
2.0 
2.0 

4-Brornophenyl-phenylether 
Hexachlorobenzene 

U 
U 

2.0 
2.0 
2.0 
4.0 
2.0 
2.0 
2.0 
2.0 

10.0 
2.0 , 

2.0 
2.0 

2.0 
2.0 

10.0 
2.0 
2.0 
2.0 

U 
U 
U 
L J  

2.0 
2.0 

U 
U 



Date Extracted 03/11/96 
Date Analyzed 0311 1/96 

Lab ID Number 
Client ID 

MB denotes Method Blank 
NA denotes Not Applicable. 

MB031196 
N A 



Waste Stream Technology Inc. 
Metals Analysis Result Report 

Site: URS-PENN LANDFILL 
3ate Sampled: 03/08/96 

b a t e  Received: 03/08/96 

Lab ID Number: 
Client ID: 
Date Extracted: 

Analyte Detection 
Limit 

Group Number: 9604-026 
Report Units: mg/L 
Matrix: AQUEOUS 

Result Analysis 
Analyzed 

757.000 0311 3/96 E P A  200.7 
c 0.005 0311 1/96 EPA 206.2 

c 0.009 0311 1/96 EPA 204.2 
c 0.003 0311 1 196 EPA 270.2 

c 0.003 0311 1 196 EPA 279.2 
c 0.001 0311 3/96 EPA 245.2 



Waste Stream Technology Inc. 
Metals Method Blank Analysis Result Report 

Site: URS-PENN LANDFILL 
Date Sampled: NA 

-ate Received: NA 

Group Number: 9604-026 
Report Units: PPM 

Lab ID Number: 
Client ID: 
Date Extracted: 

-1 Se water Method Blank I 0.003 1 < 0.003 1 0311 1196 

~ ~ 0 3 1 1 9 6  
NA 
0311 1/96 

Analyte 
Detection 

Limit 

T I  water ~ e t h o d ~ l a n k  

Zn water Method Blank 

Pb water Method Blank 

Cd water Method Blank 

1 Ni water method blank I 0.032 1 < 0.032 1 03112196 

I I I 

I Ba water Method Blank I 0.011 1 < 0.01 1 1 03/12/96 

Result 

0.003 

0.019 

0.120 

0.015 

Co water Method Blank 

I Mn water~ethod Blank I 0.003 1 c 0.003 1 03/12/96 

Date 
Analyzed 

< 0.003 

c 0.019 

c 0.120 

< 0.015 

0.030 

0311 1 196 

0311 2/96 

0311 2/96 

0311 2/96 

c 0.030 1 0311 2/96 

I water Method Blank 

1 Ag water Method Blank I 0.015 1 c 0.015) 03/12/96 

- - 

Mg water ~ e t h o d ~ l a n k  

V water Method Blank 

Al water method blank 

Be water Method Blank 

Ca water Method Blank 

Cu water Method Blank 

k r  water Method Blank 0.01 1 < 0.01 1 1 03/12/96 

0 063 < 0.063 1 0311 2/96 

0 153 

0.040 

0.120 

0.003 

0.224 

0.01 1 

K water Method Blank 

1 Sb water method blank 1 0 009 1 c 0.009 1 0311 1196 1 

I I I 
~ ~~ 

Analysis 
Method I 

c 0 153 

c 0.040 

< 0.120 

c 0.003 

< 0.224 

< 0.01 1 

1.250 

As water Method Blank 

EPA 270.2 I 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

< 1.250 1 0311 3/96 

Na water Method Blank 

EPA 279.2 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

0.005 

EPA 200.7 

0.157 

< 0.005 1 0311 1/96 

~ ~ 

EPA 200.7 1 

< 0.157 1 03/13/96 1 

EPA 200.7 

EPA 200.7 I 
EPA 200.7 1 

EPA 200.7 

- - 

EPA 204.2 

MB denotes Method Blank. 
NA denotes Not Application. 



Waste Stream Technology Inc. 

Site: URS-PENN LANDFILL 
ate Sampled: 03/08/96 
ate Received: 03/08/96 

Matrix: AQUEOUS 

Lab ID Number: 
Client ID: 

Ammonia Nitrogen 

Cyanide-Weak acid dissociable 

WS25594 

UNTREATEDICOMPI B&2B 

- 

Analysis Result Report 

Total Suspended Solids 

Total Dissolved Solids 

Group Number: 9604-026 
Report Units: mg/L 
BOD & COD Units: rng 02lL 
Alkalinity Units: mglL as CaC03 

Detection 
Limit 

4.000 

4.000 

5.000 

4.000 

4.000 

1.000 

500.000 

10.000 

0.005 

Analysis 
Method ' 

Result 

265.000 

3205.000 

2030.000 

59.380 

109.080 

67.000 

1206.000 

296.000 

0 026 

Date 
Analyzed 

0311 3/96 

0311 3/96 

0311 3/96 

0311 1/96 

0311 1/96 

0311 3/96 

0311 2/96 

0311 1/96 

0311 2/96 

EPA 160.2 

EPA 160.1 

EPA 31 0.1 

EPA 418.1 

EPA 413.2 

EPA 405.1 

ASTM D l  252B 

EPA 350.3 

4500 CN-I 



Waste Stream Technology Inc. 
Method 150.1 

Site: URS-PENN LANDFILL 
Date Sampled: 03/08/96 

b+ Date Received: 03/08/96 

Group Number: 9604-026 
Report Units: p~ UNITS 
Matrix: AQUEOUS 

WST 
Lab ID 

WS25594 
- 

Analysis 
Date 

0311 2/96 

Client ID 

UNTREATEDICOMPI BB2B 

pH RESULT 

7.55 



Waste Stream Technolo Inc. 
40 CFR 136 Method 608 Pes#CBs 

EPA 608 

Site: URS-PENN LANDFILL Group Number: 9604-026 
Date Sampled: 03/08/96 Report Units: uglL 
Date Received: 03/08/96 Matrix: AQUEOUS 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

I 

WS25594 
UNTREATED/COMPl BKZB 

03/08/96 
03/08/96 

alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
heptachlor 
aldrin 
heptachlor epoxide 
endosulfan I 
dieldrrn 
4.4-DDE 

Q Compound 

endrin 
endosulfan II 
4,4'-DDD 
endrin aldehyde 
endosulfan.sulfate 
4,4'-DDT 

chlordane 
toxaphene 
aroclor 1016 

aroclor 122 1 
aroclor 1232 
aroclor 1242 
aroclor 1248 

0.03 

0.06 
0.03 

0.09 

0.20 
0.17 
0.08 

0.05 
0.05 
0.05 

aroclor 1254 
aroclor 1260 
Tetrachloro-rn-xylene (%) 

Decachlorobiphenyl (%) 

Detection Limit/ 
QC Limits (%) 

0.1 1 

0.06 
0.05 
0.08 

0.60 

0.18 
0.69 

3.10 
2.70 

2.30 
3.80 

1.80 
0.92 

Result 

0.03 

0.06 
0.03 

0.09 
0.20 

0.17 
0.08 
0.05 
0.05 
0.05 

Dilution Factor 10 

0.10 
0.12 

60-1 50. 
60-1 50. 

U 
U 
U 

U 
U 

U 
U 
U 
U 
U 

0.1 1 
0.06 
0.05 

0.08 
0.60 
0.18 

0.69 

3.10 
2.70 

2.30 

3.80 

1.80 
0.92 

U 
U 
U 
U 

U 
U 

U 
U 
U 
U 
U 
U 
U 

9.18 
15.10 
0.00 
0.00 

D 
D 

$ 

$ 



Waste Stream Technology Inc. 
Method 608 Method Blank Results 

EPA 608 Report 

Site: URS-PENN LANDFILL 
Date Sampled: NA 
Date Received: NA 

I Compound 

- 
delta-BHC - 
heptachlor 
aldrin 
heptachlor epoxide 

I endosulfan I 
dieldrin 
4.4'-DDE 
endrln 
endosulfan II 
4,4'-DDD 
endrin aldehyde 
endosulfan sulfate 
4,4'-DDT 

1 chlorodane 
1 toxaphene 
aroclor 101 6 

aroclor 122 1 

aroclor 1232 
aroclor 1242 
aroclor 1248 
aroclor 1254 

1 aroclor 1260 

I 
Dilution Factor 1 
MB denotes Method Blank 
NA denotes Not Apphcable 

Group Number: 9604-026 
Report Units: PPB 

Detection Limit/ 
QC Limits (%) Result Q 
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WASTE STREAM TECHNOLOGY 
302 Grote Street 

Buffalo, NY 14207 
(71 6) 876-5290 

Analytical Data Report 
Report Date : 05/28/96 

Group Number : 9605-086 

Prepared   or : 
Mr. George Leahy 

URS Facilities Design,lnc. 
Mack Centre II 

Mack Centre Drive 
Paramus, NJ 07652 

Site: URS PENN Landfill 

Field and Laboratory Information 

WS27241 Aqueous 
Sample Status Upon Receipt : No irregularities. 

Analytical Services 

Analytical Parameters Number of Samples Turnaround Time 
1 Standard 

Report Released By : 3 .  d9-k 
ENVIRONMENTAL LABORATORY ACCREDITATION 

CERTIFICATION NUMBER (ELAP) 1 I 1  79 



METHODOLOGIES 

The specific methodologies employed in obtaining the 
analytical data reported are indicated on each of the result 
forms. The method numbers shown refer to the following analytical 
method references: 

Methods for Chemical Analysis of Water and Wastes. EPA 
60014-79-020, March 1979, Revised 1983, U.S. Environmental 
Monitoring and Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing 
Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act. Revised July 1992. 

Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods. Third Edition, Revised September 1994, United 
States EPA SW-846. 

Annual Book of ASTM Standards, Volume 11. ASTM, 1916 Race 

ev Street, Philadelphia, Pennsylvania 19103. 

Standard Methods for the Examination of Water and 
Wastewater. (18th Edition). American,Public Health 
Association, 1105 18th Street, NW, Washington, D.C. 20036. 



WASTE STREAM TECHNOLOGY 

Site : URS-PENN Landfill 
Group Number : 9605-086 
Date Received : 5/23/96 

% Organic Matter 

Result Units : % Organic Matter 
Matrix : Aqueous 

WST Lab ID 
WS27241 

Client ID 
"A" 

Sample Date 
5/23/96 

Analysis Date 
5/24/96 

Result 
0.22 
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WASTE STREAM TECHNOLOGY 
Laboratory Chronicle 

Report Date : 05/03/96 
Group Number : 9604-082 

Prepared For : 
Mr. George Leahy 

URS Facilities Design,lnc. 
Mack Centre II 

Mack Centre Drive 
Paramus, NJ 07652 

Site: URS PENN AVE 

Analytical Parameters Number of Samples Turnaround Time 

8270 TCLP List 1 Standard 
,8240 TCLP List 1 Standard 

1 Standard 
Reactive Sulfide 1 Standard 

Reactive Cyanide 1 Standard 
Standard 

Pesticides TCLP List Standard 
Total Metals 1 Standard 

Report Released By : 0 4  3. d- 
ENVIRONMENTAL LABORATORY ACCREDITATION 

CERTIFICATION NUMBER (ELAP) 11 179 



METHODOLOGIES 

The specific methodologies employed in obtaining the 
analytical data reported are indicated on each of the result 
forms. The method numbers shown refer to the following analytical 
method references: 

Methods for Chemical Analysis of Water and Wastes. EPA 
600/4-79-020, March 1979, Revised 1983, U.S. Environmental 
~onitoring and Support Laboratory, cincinnati, ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing 
Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act. Revised July 1992. 

Test Methods for Evaluating Solid Waste: Physical/chemical 
Methods. Third Edition, Revised September 1994, United 
States EPA SW-846. 

Annual Book of ASTM Standards, Volume 11. ASTM, 1916 Race 

b v '  
Street, Philadelphia, Pennsylvania 19103. 

Standard Methods for the Examination of Water and 
Wastewater. (18th Edition). American,Public Health 
~ssociation, 1105 18th Street, NW, Washington, D.C. 20036. 



ORGANIC DATA QUALIFIERS 

U - ~ndicates compound was analyzed for but not detected. 

J - Indicates an estimated value. This flagged is used 
either when estimating a concentration for tentatively 
identified compounds where a 1:l response is assumed, 
or when the mass spectral data indicates the presence 
of a compound that meets identification criteria, but 
the result is less than the sample quantitation limit 
but greater than zero. 

C - This flag applies to pesticide results where the 
identification has been confirmed by GC/MS. 

B - This flag is used when the analyte is found in the 
associated blank as well as the sample. 

E - This flag identifies all compounds whose concentrations 
exceed the calibration range of the GC/MS instrument or 
that specific analysis. 

D - This flag identifies all compounds identified in an 
analysis at a secondary dilution factor. 

G - Matrix spike recovery is greater than the expected 
upper limit of analytical performance. 

L - Matrix spike recovery is less than the expected lower 
limit of analytical performance. 

# - Indicates that a surrogate recovery was found to be 
outside the expected limits of analytical performance. 

$ - Indicates that the surrogate compound was diluted out 
because the sample had to be diluted to obtain 
analytical results and a recovery could not be 
calculated. 

(%) Indicates that the compound is a surrogate and the 
values reported for these compounds are in percent 
recovery. The quality control recovery limits (PC 
Limits) are indicated in the detection limit column. 



Waste Stream Technolo y Inc. 
8270 Waste Dilution - TCLP a 1st 

Site: URS-PENN LANDFILL 
Date Sampled: 04/26/96 
Date Received: 04/26/96 

I Compound 

pyridine 
1,4-dichlorobenzene 
total cresols (o,m & p) 
nitrobenzene 

1 hexachloroethane 
1 hexachlorobutadiene 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection Limitl 
QC Limits (%) 

2,4-dinitrotoluene 
hexachlorobenzene 
pentachlorophenol 
2-Fluorophenol (%) 
Phenol46 (%) 
Nitrobenzene-d5 (%) 

2-Fluorobiphenyl (%) 
2,4,6-Tribromophenol (%) 
Terohenvl-dl4 (%) 

Group Number: 9604-082 
Report Units: mg/kg 
Matrix: Oil 

WS26625 
PARAMETER B 

04130196 
0510 1/96 

Result Q 



Waste Strear, Technology Inc. 
8270 Method Blank-Waste Dilution 

Site: URS-PENN LANDFILL 
Date Sampled: NA 
Date Received: NA 

I Compound 

I total cresols 
( nitrobenzene 
1 hexachloroethane 

1 hexachlorobenzene 

I . , 

Dilution Factor 1 
MB denotes Method Blank 
NA denotes Not Applicable. 

SW-846 8270 Report 

Group Number: 9604-082 
Report Units: PPB 

Client ID 

I 
Detection Limiff 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
8240 Waste Dilution - TCLP List 
SW-846 8240 

Site: URS-PENN LANDFILL 
Date Sampled: 04/26/96 
Date Received: 04/26/96 

Group Number: 9604-082 
Report Units: uglkg 
Matrix: Oil 

I Compound 

vinvl chloride 
I .  I -dichloroethene' 
chloroform 
2-butanone 
1.2-dichloroethane 
 arbo on tetrachloride 
trichloroethene 
benzene 
tetrachloroethene 
chlorobenzene 
1.4-dichlorobenzene 
.Bromofluorobenzene (%) 
1 -2-Dichloroethane-d4 I%) 
Toluene-dB (%) 

Dilution Factor 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

~ ~ 2 6 6 2 5  
PARAMETER B 
04/29/96 
04/29/96 

Detection Limit1 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
8240 Method Blank-Waste Dilution 

Site: URS-PENN LANDFILL 
Date Sampled: NA 
Date Received: NA 

Client ID 
Date Extacted 
Date Analyzed 

Compound Detection Limit/ 
QC Limits (%) 

vinvl chloride 1250 
I. l-dichloroethene 625 
chloroform 625 
2-butanone 12500 
1 -2-dichloroethane 625 
carbon tetrachloride 625 
trichloroethene 625 
benzene 625 
tetrachloroethene 625 
chlorobenzene 625 
1.4-dichlorobenzene 625 
Bromofluorobenzene I%) 74-121 
1.2-Dichloroethane-d4 (%I 70-121 
Toluene-d8 I % )  81-117 

Dilution Factor 1 
IB denotes Instrument Blank. 
NA denotes Not Applicable. 

Group Number: 9604-082 
Report Units: PPB 

Result I 

ULi l  I u 
625 
4 nr: 

U 
I 



Waste Stream Technology Inc. 
PCBs in Oil 

Site: URS-PENN LANDFILL Group Number: 9604-082 
Date Sampled: 04/26/96 Report Units: rnglKg 
Date Received: 04/26/96 Matrix: Oil 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

I 

~ ~ 2 6 6 2 5  

PARAMETER0 
04/26/96 
04/26/96 

Aroclor 1016 
Aroclor 1221 

I Compound 

Aroclor 1242 
Aroclor 1248 

Detection Limitl 
QC Limits (%) Result 

1.000 
1.000 

Aroclor 1254 
Aroclor 1260 

Dilution Factor 1 

Q 

1.000 
1.000 

Tetrachloro-m-xylene (%) 

Decachlorobiphenyl (%) 

1 .OOO 

1 .OOO 

1.000 
1.000 

U 
U 

1 .OOO 
1.000 
8.320 

16.500 
60-150 . 
60-150 . 

U 
U 

62.400 
107.000 



Waste Stream Technology Inc. 
Section 7.3.4.2 Reactive Sulfide 

SW-846 9030 

Site: URS-PENN LANDFILL 
Date Sampled: 04126196 
Date Received: 04/26/96 

Group Number: 9604-082 
Report Units: mglKg 
Matrix: Oil 
Detection Limit: 3.6 

WST 
Lab ID Client ID Analysis 

Date Result 



Waste Stream Technology Inc. 
Section 7.3.3.2 Reactive Cyanide 

SW-846 9010 

bf Site: URS-PENN LANDFILL 
Date Sampled: 04/26/96 
Date Received: 04/26/96 

Group Number: 9604-082 
Report Units: mg/Kg 
Matrix: Oil 
Detection Limit: 4.0 

I I I I 

I WS26625 
I 

I PARAMETER B 1 04/29/96 c 4.0 1 

WST 
Lab ID Client ID Analysis 

Date Result 



Waste Stream Technoloyy Inc. 
Waste Dilution TCLP Pestici es 

Site: URS-PENN LANDFILL 
Date Sampled: 04/26/96 
Date Received: 04/26/96 

1 Compound 

heptachlor 
heptachlor epoxide 
endrin 
rnethoxychlor 

Dilution Factor 

Group Number: 9604-082 
Report Units: uglkg 
Matrix: Oil 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

I 

~ ~ 2 6 6 2 5  
PARAMETER B 
(J4/30/96 
05/01/96 

Detection LimiU 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
Waste Dilution Pesticide Blank 

SW-846 8080 Report 

Site: URS-PENN LANDFILL 
Date Sampled: NA 
Date Received: NA 

I Compound 

1 heotachlor 
- , 

theptachlor epoxide 
endrin 
methoxychlor 

I Decachlorobiphenyl (%) 
Dllutlon Factor 1 
MB denotes Method Blank 
NA denotes Not Applicable. 

Group Number: 9604-082 
~ e ~ o ' r t  Units: PPB 

Client ID 

I 

Q 
Detection Limit/ 
QC Limits (%) Result 



Site: URS-PENN LANDFILL 
ate Sampled: 04/26/96 
ate Received: 04/26/96 

Waste Stream Technology Inc. 
Metals Analysis Result Report 

Group Number: 9604-082 
Report Units: mg/Kg 
Matrix: Oil 

Analyte 

Lead by ICP 

Cadmium by ICP 

Bar~um by ICP 

Chrorn~um by ICP 

SWer by ICP 

Arsenic by GFAA 

Selen~um by GFAA 

Mercury by Cold Vapor 

Lab ID Number: 
Client ID: 
Date Digested: 

Detection 
Limit 

24.000 

3.000 

2.200 

2.200 

3.000 

1 .OOO 

0.600 

0.028 

Analysis 
Method 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 7060 

SW-846 7740 

SW-846 7471 

WS26625 
PARAMETER B 

04/29/96 

Result 

< 24.000 

< 3.000 

1 52.000 

16.400 

< 3.000 

2.616 

< 0.600 

0 059 

Date 
Analyzed 

04129196 

04/29/96 

04129196 

04129196 

04/29/96 

04129196 

04129196 

05/01/96 



Site: URS-PENN LANDFILL 
?ate Sampled: NA 

M a t e  Received: NA 

Waste Stream Technology Inc. 
Metals Method Blank Analysis Result Report 

Lab ID Number: 
Client ID: 
Date Digested: 

Analyte Detection 
Limit 

I Cr soil Method Blank I 2.200 

1 Ag soil Method Blank I 3.000 

As soil Method Blank 1.000 

Se soil Method Blank 0.600 

Hg soil Method Blank 0.014 

Group Number: 9604-082 
Report Units: PPM 

MB042996 
N A 
04/29/96 

Result Date Analysis 
Analyzed Method 

MB denotes Method Blank. 
NA denotes Not Application 



Waste Stream Technology Inc. 
Method 9045 

Site: URS-PENN LANDFILL 
Date Sampled: 04/26/96 
Date Received: 04/26/96 

Group Number: 9604-082 
Report Units: PH UNITS 

Client ID Analysis I Date I Matrix I pH RESULT / 
I I I I I I 

05/01 196 Oil WS26625 7.01 PARAMETER B 



302 GROTE STREET 
BUFFALO, NY 14207 
(71 6) 876-5290 

I I I I L 
SPECIAL INSTRUCTIONS: 

1 I I 

REUNWISHED BY (SIGNATURE) DATE/TIME RECEIVED BY (SIGNATURE) 
I 

TURNAROUND TIME 

LAB USE: REFRIGERATOR # SHELF # GROUP # DUE DATE 



Prepared For : 
Mr. George Leahy 

URS Facilities Design,lnc. 
Mack Centre II 

Mack Centre Drive 
Paramus, NJ 07652 

Site: URS PENN AVE 

Analytical Parameters Number of Samples Turnaround Time 
2 Standard 
1 Standard 
2 Standard 
1 Standard 

Total Metals 1' Standard 
4 Standard 
3 Standard 
2 Standard 

Cyanide-Weak acid dissociable 2 Standard 
Cyanide-Ammenable to CI. 2 Standard 

3 Standard 
1 Standard 
2 Standard 
1 Standard 

Ammonia Nitrogen Standard 

Report Released By :  $ - \I+- 
. . 

ENVIRONMENTAL LABORATORY ACCREDITATION 
CERTIFICATION NUMBER (ELAP) 11 179 



METHODOLOGIES 

The specific methodologies employed in obtaining the 
analytical data reported are indicated on each of the result 
forms. The method numbers shown refer to the following analytical 
method references: 

Methods for Chemical Analysis of Water and Wastes. EPA 
600/4-79-020, March 1979, Revised 1983, U.S. Environmental 
Monitoring and Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing 
Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act. Revised July 1992. 

Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods. Third Edition, Revised September 1994, United 
States EPA SW-846. 

Annual Book of ASTM Standards, Volume 11. ASTM, 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 

Standard Methods for the Examination of Water and 
Wastewater. (18th Edition). American,Public Health 
Association, 1105 18th Street, NW, Washington, D.C. 20036. 



ORGANIC DATA QUALIFIERS 

U - Indicates compound was analyzed for but not detected. 

J - Indicates an estimated value. This flagged is used 
either when estimating a concentration for tentatively 
identified compounds where a 1:l response is assumed, 
or when the mass spectral data indicates the presence 
of a compound that meets identification criteria, but 
the result is less than the sample quantitation limit 
but greater than zero. 

C - This flag applies to pesticide results where the 
identification has been confirmed by G C / M S .  

B - This flag is used when the analyte is found in the 
associated blank as well as the sample. 

E - This flag identifies all compounds whose concentrations 
exceed the calibration range of the G C / M S  instrument or 
that specific analysis. 

D - This flag identifies all compounds identified in an 
analysis at a secondary dilution factor. 

G - Matrix spike recovery is greater than the expected 
upper limit of analytical performance. 

L - Matrix spike recovery is less than the expected lower 
limit of analytical performance. 

# - Indicates that a surrogate recovery was found to be 
outside the expected limits of analytical performance. 

$ - Indicates that the surrogate compound was diluted out 
because the sample had to be diluted to obtain 
analytical results and a recovery could not be 
calculated. 

(%) Indicates that the compound is a surrogate and the 
values reported for these compounds are in percent 
recovery. The quality control recovery limits (QC 
Limits) are indicated in the detection limit column. 



Waste Stream Technology Inc. 
Volatile Organics Analysis 
Method 8240 

Site: URS-PENN LANDFILL 
Date Sampled: 04/24/96 
Date Received: 04/24/96 

Group Number: 9604-075 
Report Units: ug/L 
Matrix: Aqueous 

Dilution Factor 1 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

~ ~ 2 6 5 7 8  
ANALYTICAL PAMM. 'Em 
NA 
04/25/96 



Waste Stream Technology Inc. 
Volatile Organics Analysis 
Method 8240 

Site: URS-PENN LANDFILL 
Date Sampled: 04/24/96 
Date Received: 04/24/96 

Client ID 
Date Extracted 
Date Analyzed 

Compound Detection Limiff 
QC Limits (%) 

chloromethane 10 
bromomethane 10 
vinvl chloride 10 
chloroethane 10 
methvlene chloride 5 
acetone 100 
carbon disulfide 5 
I. I -dichloroethene 5 - 

chloroform 5 
2-butanone 100 
1.2-dichloroethane 5 
1 ,I .I-trichloroethane 5 
carbon tetrachloride 5 
vinvl acetate 50 
bromodichloromethane 5 - 

ltrichloroethene I 3 - 
lbenzene I 5 
dibromochloromethane I 5 
trans-I .3-dichloro~ro~ene 5 - 
1.1.2-trichloroethane 5 
2-chloroethvlvinvl ether 10 
bromoform 5 
4-methvl-2-pentanone 50 - - 

2-hexanone 50 
-5 
1 .I .2.2-tetrachloroethane 5 
toluene 5 
~hlorobenzene 5 
ethvlbenzene 5 
stvrene 5 - 

o-xylene 5 
1 -2-Dichloroethane-d4 f%) 76-1 14 
Toluene-d8 (%! 88-1 10 
Brornofluorobenzene (%I 86-1 15 

Dilution Factor 1 

Group Number: 9604-075 
Report Units: uglL 
Matrix: Aqueous 

WS26579 
ANALYTICAL PARAM. 'F' 
N A 
04/25/96 

Result Q 



Waste Stream Technology Inc. 
VOC Water Method Blank Results 
Method 8240 

Site: URS-PENN LANDFILL 
Date Sampled: NA 
Date Received: NA 

I Compound 

chloromethane 

chloroform 
1.2-dichloroethane 

1.1.1 4richloroethane 
carbon tetrachloride 
lvinvl acetate 
bromodichlorornethane 

tetrachloroethene 
1.1.2.2-tetrachloroethane 

Lab ID Number 
Client ID 
Date Extacted 
Date Analyzed 

Detection Limit/ 
PC Limits (%) 

Group Number: 9604-075 
Report Units: PPB 

Result 

IB denotes Instrument Blank. 
NA denotes Not Applicable. 



Waste Stream Technolopy Inc. 
Semivolatile Organics in Wa er 

351 018270 

Site: URS-PENN LANDFILL Group Number: 9604-075 
Date Sampled: 04/24/96 Report Units: ug/L 
Date Received: 04/24/96 

Compound 

n-nitrosodimethylamine 
bis(2-Chloroethy1)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyI)ether , 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
3 & 4-methylphenol 
Benzoic acid 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection LimitJ 
QC Limits (%) 

10 
10 
10 
10 
10 
10 
10 
20 

lo , 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
20 
10 
10 

Matrix: Aqueous 

~ ~ 2 6 5 7 8  
ANALYTICAL PARAM. 'E' 

2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene I 
Acenaphthene 
3-Nitroaniline 

04/25/96 
04/26/96 

Result 

10 
10 
10 
10 
10 
10 
4 

20 
10 
5 

10 
10 
3 

50 
10 
10 
10 
6 

10 
10 
3 

10 
20 
10 
20 
3 --- 

10 
10 
10 
10 
50 
10 
10 
10 
10 
50 

10 
10 
10 
50 
10 
10 

lo 1 
10 
50 

Q 

U 
U 
U 
U 
U 
U 
J 

U 
U 
J 

U 
U 
J 

U 
U 
U 
U 
J 

U 
U 
J 

U 
U 
U 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJUmSTREm 



I Compound 

1 Fluorene 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Carbazole 
Pvrene 

1 Benzidine 

Chrysene 
bis(2-Ethvlhexvl)phthalate 
Di-n-octylphthalate 
Benzolblfluoranthene 

I Benzolklfluoranthene 

Dilution Factor 

Client ID ANALYTICAL PARAM. 'E' 
Date Extracted 04/25/96 
Date Analyzed 04/26/96 

Detection Limitl 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
Method 8270 Water Method Blank 

SW-846 8270 Report 

site: URS-PENN LANDFILL Group Number: 9604-075 
Date Sampled: NA Report Units: PPB 
Date Received: NA 

Client ID 

(2 Compound 
I 
n-nitrosodimethylamine 
bis(2-Chloroethy1)ether 
Phenol 

Benzyl alcohol 
bis(2-chloroisopropyI)ether 
2-Methylphenol 
Hexachloroethane 
N-nitroso-di-n-propylamine 
3 & 4 Methylphenol 
Nitrobenzene 

Detection Limit1 
QC Limits (%) 

10 
10 
10 

lsophorone 
2-Nitrophenol 
2.4-Dimethvl~henol 

Result 

20 
10 
10 
10 
10 
10 
10 

. . 

Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 

10 
10 
10 

10 
10 
10 

4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2.4.5-Trichlorophenol 

U 
U 
U 

20 
10 
10 
10 
10 
10 
10 

10 
20 
10 

Acenaphthylene 
Dimethylphthalate 
2.6-Dinitrotoluene 

U 
U 
U 
U 
U 
U 
U 

10 
10 
10 

20 
10 
10 
10 
10 

Acenaphthene 
3-Nitroaniline 

U 
U 
U 

10 
20 
10 

10 
10 
10 

2,4-Dinitrophenol 
Dibenzofuran 

U 
U 
U 

20 
10 
10 
10 
10 

10 
50 

U 
U 
U 
U 
U 

10 
10 
10 

50 
10 

U 
U 
U 

10 
50 

U 
U ' 

50 
10 

U 
U 



Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed r- 
Detection LimiU 

Compound QC Limits (%) 

Fluorene I 10 
4-Chlorophenvl-phenvlether I 10 
Diethylphthalate 10 
4-Nitroaniline 20 

Hexachlorobenzene 10 
Pentachlorophenol 50 
Phenanthrene 1 10 
Anthracene 10 
Di-n-butylphthalate 10 
Fluoranthene 10 
Pyrene 10 
Butvlbenzvl~hthalate 10 

3,3'-Dichlorobenzidine I 20 
Benzolalanthracene 10 
Chrysene 10 
bis(2-Ethvlhexvl)~hthalate 10 

Di-n-octylphthalate I 10 
Benzolblfluoranthene 10 
Benzo[k]fluoranthene 10 
Benzolalpvrene 10 

Benzo[g,h, ilperylene 10 
Benzidine 100 
Benzoic acid 50 
Carbazole I 10 
2-Fluorophenol (%) 21-100 
Phenol-d6 I%) 10-94 

I . . 
D~lut~on Factor 1 
MB denotes Method Blank 
NA denotes Not Applicable. 

Result l Q l  



Waste Stream Technology inc. 
PCBs in Water 

Site: URS-PENN LANDFILL 

Date Sampled: 04124196 
Date Received: 04/24/96 

I-P- Compound 

aroclor 1248 
aroclor 1254 
aroclor 1260 
Tetrachloro-m-xvlene (%) 

1 Decachlorobiphenyl (%) 
Dilution Factor 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection Limitl 
QC Limits (%) 

0.270 

Group Number: 9604-075 
Report Units: ug1L 
Matrix: Aqueous 

WS26576 

ANALYTICAL PARAM. 'C' 
04/25/96 
04/26/96 

Result I 



Waste Stream Technology Inc. 
PCBs in Water 

Site: URS-PENN LANDFILL 
Date Sampled: 04/24/96 
Date Received: 04/24/96 

Compound 

aroclor 101 6 

aroclor 1221 
aroclor 1232 
aroclor 1242 
aroclor 1248 
aroclor 1254 
aroclor 1260 

Group Number: 9604-075 
Report Units: uglL 
Matrix: Aqueous 

Lab ID Number I WS26577 
Client ID ANALYTICAL PARAM. 'D' 
Date Extracted 04/25/96 
Date Analyzed 04/26/96 

I 

Detection Lirnitl 
QC Limits (%) 

Result Q 1 

Dilution Factor 



Waste Stream Technology Inc. 
Pesticides and PCBs in Water 

SW-846 8080 

Site: URS-PENN LANDFILL 
Date Sampled: 04/24/96 
Date Received: 04/24/96 

Group Number: 9604-075 
Report Units: ug/L 
Matrix: Aqueous 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

I Detection Limitl 
Compound QC Limits (%) 

' 

Aroclor 1260 I 0.060 
Decachlorobiphenvl (%I 1 60-150 . 

Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

I~etrachloro-m-xylene (Oh) 1 60-150 . 
Dilution Factor 1 

Delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin Aldehyde 
Endosulfan. Sulfate 
4,4'-DDT 
Endrin Ketone 
Methoxychlor 
Toxaphene 
Chlordane 
Aroclor 101 6 
Aroclor 1221 
Aroclor 1232 

0.175 
0.092 
0.052 

WS26578 
ANALYTICAL PARAM. 'E' 

04/25/96 
04/26/96 

0.009 
0.019 
0.017 
0.008 
0.005 
0.005 
0.005 
0.01 1 
0.006 
0.005 
0.008 
0.060 
0.017 
0.012 
0.006 
0.310 
0.069 
0.273 
0.225 
0.380 

Result Q l  



Waste Stream Technology Inc. 
PCB 8 Pesticides Method Blank 

SW-846 8080 Report 

Site: URS-PENN LANDFILL 
Date Sampled: NA 
Date Received: NA 

Compound 

Alpha-BHC 
Beta-BHC 
Gamma-BHC (Lindane) 
Delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin Aldehyde 
Endosulfan Sulfate 
4,4'-DDT 
Endrin Ketone 
Methoxvchlor 
Toxaphene 
Chlordane 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 

I Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

MB denotes Method Blank 
NA denotes Not Applicable. 

G r o u ~  Number: 9604-075 
~ e p o r t  Units: PPB 

Client ID 

I 

Detection Lirnitl 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
Metals Analysis Result Report 

Site: URS-PENN LANDFILL 
3ate Sampled: 04/24/96 

ate Received: 04/24/96 

Group Number: 9604-075 
Report Units: mg/L 
Matrix: Aqueous 

Lab ID Number 
Client ID: ANALYTICAL PARAM. 'E' 
Date Digested: 04/25/96 

? 

Analyte 

Zinc by ICP 

Lead by ICP 

Cadmium by ICP 

Cobalt by ICP 

Nickel by ICP 

Barium by ICP 

Manganese by ICP 

Iron by ICP 

Chromium by ICP 

"agnesium by ICP 

b n a d i u m  by ICP 

Aluminum by ICP 

Beryllium by ICP 

Calcium by ICP 

Copper by ICP 

Silver by ICP 

Potassium by ICP 

Sodium by ICP 

Arsenic by GFAA 

Antimony by GFAA 

Selenium by GFAA 

Thallium by GFAA 

Mercury by Cold Vapor 

Detection 
Limit 

0.019 

0.120 

0.015 

0.030 

0.032 

0.011 

0.003 

0.063 

0.011 

0.153 

0.040 

0.120 

0.003 

0.224 

0.01 1 

0.015 

1.250 

0.157 

0.005 

0.009 

0.003 

0.003 

0.001 

Result Analysis 
Analyzed 

< 0.019 

< 0.120 

0.01 5 

< 0.030 

< 0.032 

< 0.01 1 

0.003 

0.070 

< 0.01 1 

39.300 

< 0.040 

0.120 

< 0.003 

14.900 

< 0.01 1 

< 0.01 5 

154.000 

1000.000 
0.008 

< 0.009 

< 0.003 

0.003 

< 0.001 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/26/96 

04/30/96 

04/30/96 

04/25/96 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 
EPA 206.2 

EPA 204.2 

EPA 270.2 

EPA 279.2 

EPA 245.2 



Waste Stream Technology Inc. 
Metals Method Blank Analysis Result Report 

Site: URS-PENN LANDFILL 
'3ate Sampled: NA 

b a t e  Received: NA 

Group Number: 9604-075 
Report Units: PPM 

Lab ID Number: 
Client ID: 
Date Digested: 

Detection 
Limit 

MB042596-W1 
N A 
04/25/96 

Result 

0.019 04/26/96 

Analysis 
Method 

EPA 200.7 
L 

I Zn water Method Blank 

I Pb water Method Blank EPA 200.7 I 
1 Cd water Method Blank EPA 200.7 I 
I Co water Method Blank EPA 200.7 I 
I Ni water method blank EPA 200.7 I 
I Ba water Method Blank EPA 200.7 1 
I Mn water Method Blank EPA 200.7 I 
I Fe water Method Blank EPA 200.7 I I crwater Method Blank 

'Ig water Method Blank 

water Method Blank . EPA 200.7 I 

Al water method blank EPA 200.7 I 
Be water Method Blank EPA 200.7 I 
Ca water Method Blank EPA 200.7 I 
Cu water Method Blank EPA 200.7 I 
Aa water Method Blank EPA 200.7 I 
K water Method Blank 

Na water Method Blank 

As water Method Blank 

Sb water method blank EPA 204.2 1 
Se water Method Blank EPA 270.2 I 
TI water Method Blank EPA 279.2 1 

MB denotes Method Blank. 
NA denotes Not Application. 



Waste Stream Technology Inc. 
Method 150.1 

Site: URS-PENN LANDFILL 
Date Sampled: 04/24/96 
Date Received: 04/24/96 

Group Number: 9604-075 
Report Units: PH UNITS 
Matrix: Aqueous 

Client ID 
Analysis I Date 

I pH RESULT I 
I WS26577 1 ANALYTICAL PARAM. 'D' 1 04/25/96 I 7.1 1 I 

I I I 
WS26576 ANALYTICAL PARAM. 'C' 

WS26578 

WS26579 

04125196 8.11 

ANALYTICAL PARAM. 'E' 

ANALYTICAL PARAM. 'F' 

04125196 

04/25/96 

11.19 

7.25 



Site: 
Date 
Date 

Waste Stream Technology Inc. 
Biochemical Oxygen Demand 

EPA 405.1 

URS-PENN LANDFILL 
Sampled: 04/24/96 
Received: 04/24/96 

Group Number: 9604-075 
Report Units: rng 02/L 
Matrix: Aqueous 
Detection Limit: 5.0 

Result 

WS26576 
WS26577 

Analysis 
Date 

WST 
' Lab ID Client ID 

ANALYTICAL PARAM. 'C' 

ANALYTICAL PARAM. 'D' 

04/30/96 
04/30/96 

I 

48.7 
28.4 1 



Site: URS-PENN LANDFILL 
ate Sampled: 04/24/96 
ate Received: 04/24/96 

Matrix: Aqueous 

Waste Stream Technology Inc. 
Analysis Result Report 

Group Number: 9604-075 
Report Units: mg/L 
COD Units: mg 02/L 

Lab ID Number WS26576 
Client ID: ! ANALYTICAL PARAM. 'C' 

Analyte 
I I I , I I 

Detection 
Limit 

kvanide in Water I 0.005 1 0.029 

Cyanide-Weak acid dissociable 

Cyanide-Ammenable to CI. 

Chemical Oxygen Demand 

Oil & Grease 

Total Petroleum Hydrocarbons 

04/26/96 I EPA 335.2 I 
0.016 

0.016 

50.000 

4.000 

4.000 

Analysis 
Method Result 

Date 
Analyzed 

0.01 1 

0.036 

276.800 

28.440 

16.610 

04/26/96 

04/26/96 

04/25/96 

04/26/96 

04/26/96 

EPA 335.2 

EPA 335.2 

ASTM D1252B 

EPA 413.1 

EPA 418.1 



Waste Stream Technology Inc. 

Site: URS-PENN LANDFILL 
ate Sampled: 04/24/96 
ate Received: 04/24/96 

Matrix: Aqueous 

Analysis Result Report 

Group Number: 9604-075 
Report Units: mglL 
COD Units: mg 02lL 

Lab ID Number: 
Client ID: 

WS26577 
ANALYTICAL PARAM. 'D' 

Analyte 

Cyanide in Water 

Cyanide-Weak acid dissociable 

Cyanide-Ammenable to CI. 

Chemical Oxygen Demand 

Detection 
Limit 

0.005 

0.016 

0.016 

50.000 

Analysis 
Method Result 

0.027 

0.009 

0.037 

90.200 

Date 
Analyzed 

04/26/96 

04/26/96 

04/26/96 

04/25/96 

EPA 335.2 

EPA 335.2 

EPA 335.2 

ASTM D l  252B 



Waste Stream Technology Inc. 

Site: URS-PENN LANDFILL 
7ate Sampled: 04/24/g6 

b a t e  Received: 04/24/96 
Matrix: Aqueous 

Analysis Result Report 

Group Number: 9604-075 
Report Units: mg/L 
COD Units: mg 02/L 

Lab ID Number: 
Client ID: 

WS26578 
ANALYTICAL PARAM. 'E' 

Analyte 

Total Suspended Solids 

Alkalinity 

Chemical Oxygen Demand 

Ammonia Nitrosen 

Detection 
Limit 

4.000 

5.000 

50.000 

1.000 

Analysis 
Method 

EPA 160.2 

EPA 310.1 

ASTM D1252B 

EPA 350.3 

Result 

66.800 

3888.000 

194.400 

192.000 

Date 
Analyzed 

04/25/96 

04/25/96 

04/25/96 

04/25/96 



Site: URS-PENN LANDFILL 
7ate Sampled: W24/96 

ate Received: 04/24/96 
Matrix: Aqueous 

Waste Stream Technology Inc. 
Analysis Result Report 

Group Number: 9604-075 
Report Units: mg/L 
COD Units: mg 02lL 

Lab ID Number 
Client ID: ANALYTICAL PARAM. 'F' 

Analyte 
I 

Total Suspended Solids 

Ammonia Nitrogen 

Detection 
Limit 

4.000 

0.100 

Analysis 
Method Result 

Date 
Analyzed 

EPA 160.2 

EPA 350.3 

I 

< 4.000 04/25/96 

4.090 04125196 



Waste Stream Technology Inc. 
Biochemical Oxygen Demand 

EPA 405.1 

b+ Site: URS-PENN LANDFILL 
Date Sampled: 04/24/96 
Date Received: 04/24/96 

Group Number: 9604-075 
Report Units: mg 02/L 
Matrix: Aqueous 
Detection Limit: 5.0 

WST 
Lab ID 

WS26576 
WS26577 

Client ID 

I I I 

ANALYTICAL PARAM. 'C' 

ANALYTICAL PARAM. 'D' 

WS26578 

Analysis 
Date Result 

04130196 
04130196 

ANALYTICAL PARAM. 'E' 

I 

48.7 

28.4 1 
04130196 c 2.0 



w RECEIVED BY (SIGNATURE) 

TURNAROUND TIME 

LA ): REFRIGERATOR # SHELF #- GROUP # DUE DATE. 



L DATA VRLID3TION CREClCLfBT 

Date : (fl2519b checked By: 
Sample Group Number (6) : 9 b c ~  -0b9 - 96or-0% 
sample Number(8) : ~ ~ ~ c I z z - .  ~ 3 2 4 , ~ - 1 % * 7 4 -  U d 4 7 1  
Method: 13'1 +Lw/ $ 7  yo - Analpet: 
qA/qc Batch #: Bt q o 0 y ~ 5 ~  OYUOSC w -I 

F O W  
b nnalytical Work Form 

rw 
- ~xtraction Log - Waste Dilution Log A=g (Injection) 

Continuing calibration Reference Sample Recovery 
Surrogate Recovery - HS/HSD Recovery 
Internal Standard Bum. OC/MS Tune Report 
Reeulte Report Batch complete? 

Sample 
Date received: &il;;;:i~h~ 
Date analyzed: 

\I hnalyzedw/ o t m e \ I  - 
Method blank summary: 
HR extracted w/batch? )$ 

-IR 
parr analyais acceptable? y8/y 

~nalyeie log complete? Proper sequence followed-& 
~xtraction Log complete matrix Tcdji.k& level - 
co tinuing calibration 

\ C.C.C. ran for a L.12hr  ample sequencer S Percent difference of CCC > ? acceptable - unacceptable 
Reference sample recovery: recovery acaeptable 
recoveriee not acceptable C- \. r 830'2. '. 
Surrogate recovery summary: % recovery acceptable Y 

YC 
~ecoveriee not in range f 

spike recovery bummary: acceptable MS - - acceptable MSD- - 
RPD of MS/MSD acceptable - - 
Vnacceptableresultecomments 
Dupliaate analysis eummary! RPD of duplicate6 acceptable - 
Internal standard area eunnnary: 
Internal stde acceptable sample Int. etds acceptable 
unacceptablereeultacommen a 
GC/MS tune reeults acceptable 
samples analyzed 
Date of last initial 
Metals Analysis; 



DATA VALIDATION CBECILIET 

Checked BY: 0 Jo\\mrr 
bW - 0 3  S 

Analyst: S . ' I  ~ 
o y a b  E-33510 Ext Tech i t4. LAW 

b ~nalytical Work Form 
- - _g Soil/Water ~xtraction Log - Waete ~ilution Log A Analysis Log (fnjection) - Reference Sample Recovery -)c continuing Calibration - 

7 Surrogate Recovery - HS/HSD Recovery 
Internal Standard Bum. CC/HB Tune ncport 

b Reeulte Report - Batch complete? 

m ?  
Sample holding time summary: 
Date sampled : +- Date received* 'f I% 
Date extract@ Date analyzed ;* 
Extracted wli h o w % &  _y_ Analyzed v/ 
Hethod blank summary: 

me L 
MB extracted w/batch? Y MB analysis acceptable? 
~nalysie log complete? Proper sequence followed 
~xtraction Log complete matrix level - 
continuino calibration 

c . c . ~ .  ran for a l2hf ample sequence 
percent difference of CCC f acceptable unaccepta le 

'L*ll 6. Reference eample recovery: a rewvery acceptable $R 
recoveries not acceptable 

7 .  Surrogate recovery summary: # recovery acceptable W d  
~eaoveries not i n  range -~w~LJ.+~ - & CJIZkS30 d -(,A, 1L;*, e h  

0. Spike recovery summary: accdptableUMs acceptable'MSD f- K&LA 
RPD of MS/MSD acceptable - - 
Unacceptable results c o m m e n i  

9 .  Duplicate analysis.summary: RPD of duplicates acceptable - 
lo. Internal standard area e 

Internal stds acceptable 
unacceptableresultecomm 

11. Gc/MS tune reeulte accep 
samples analyzed w/i 1 2  

13. Data of h a t  i n i t i a l  oa1 
13. Metals Analyslst xnCrrrermnetu uhr 



WASTE STREAM TECHNOLOGY 
Laboratory Chronicle 

Report Date : 04130196 
Group Number : 9604-078 

Prepared For : 
Mr. George Leahy 

URS Facilities DesignJnc. 
Mack Centre II 

Mack Centre Drive 
Pararnus, NJ 07652 

Site: URS PENN AVE 

Field and Laboratory Information 
Date Received I Time 

4/25/96 1 0900 

Analytical Parameters Number of Samples Turnaround Time 

pH 
Total Metals 

Standard 
Standard 

\ .  d- Report Released By : 0 4  " 
ENVIRONMENTAL LABORATORY ACCREDITATION 

CERTIFICATION NUMBER (ELAP) 11 179 



METHODOLOGIES 

The specific methodologies employed in obtaining the 
analytical data reported are indicated on each of the result 
forms. The method numbers shown refer to the following analytical 
method references: 

Methods for Chemical Analysis of Water and Wastes. EPA 
600/4-79-020, March 1979, Revised 1983, U.S. Environmental 
~onitoring and Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing 
Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act. Revised July 1992. 

Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods. Third Edition, Revised September 1994, United 
States EPA 51-846. 

Annual Book of ASTM Standards, Volume 11. ASTM, 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 

Standard Methods for the Examination of Water and 
Wastewater. (18th Edition). American Public Health 
Association, 1105 18th Street, NW, Washington, D.C. 20036. 



Waste Stream Technology Inc. 
Method 9045 

Site: URS-PENN LANDFILL Group Number: 9604-078 
Date Sampled: 04/25/96 Report Units: pH UNITS 
Date Received: 04/25/96 

WST 
Lab ID 

WS26594 

Client ID 

ANAL PARAMETER D l  

Analysis 
Date 

04/29/96 

Matrix 

Sludge 

pH RESULT 

11.10 



Waste Stream Technology Inc. 
Metals Analysis Result Report 

Site: URS-PENN LANDFILL 
3ate Sampled: 04/25/96 

-ate Received: 04/25/96 

Group Number: 9604-078 
Report Units: mg/Kg 
Matrix: Sludge 

Client ID: 
Date Digested: 

ANAL PARAMETER D l  
04/25/96 

Analyte 

I I I I 

Cobalt by ICP 3.000 1 ' 3.000 04/29/96 SW-8466010 1 

Zinc by ICP 

Lead by ICP 

Cadmium by ICP 

Detection 
Limit 

1.900 

12.000 

1.500 

Nlckel by ICP 

Bar~um by ICP 

Manganese by ICP 

Iron by ICP 

Chromlum by ICP 

qagneslum by ICP 

U n a d l u m  by ICP 

Alum~num by ICP 

Beryll~um by ICP 

Calcium by ICP 

Copper by ICP 

Result 

I I I I 

Analysis 
Analyzed Date 

< 1.900 

< 12.000 

' 1.500 

3.200 

1.100 

0.300 

6.300 

1.100 

15.000 

4.000 

12.000 

0.300 

22 000 

1.100 
Silver by ICP 

Potassium by ICP 

Sodium by ICP 

Arsenic by GFAA 

Antimony by GFAA 

Selenium by GFAA 

1.500 1 '  1.500 

I I I 

04/29/96 

04/29/96 

04/29/96 

< 3.200 

< 1.100 

6.300 

78.400 

< 1 100 

4470.000 

< 4.000 

' 12.000 

0.300 

305.000 

' 1.100 

04/29/96 SW-846 6010 1 
125.000 

16.000 

0.500 

0.900 

0.300 
Thallium by GFAA 

SW-846 6010 

SW-846 6010 

SW-846 6010 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

151.000 

2300.000 

< 0.500 

< 0.900 

0.300 

0.300 1 ' 0.300 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 6010 

SW-846 6010 

04/29/96 

04/29/96 

04/29/96 

04/30/96 

04/29/96 

04/30/96 

SW-846 6010 

SW-846 6010 

SW-846 7060 

sw-846 7041 

SW-846 7740 

SW-846 7841 



302 GROTE STREET 
BUFFALO, NY 14207 
(7163 876-5290 

f<., (, </- l'jw 

PROJECT NO: srn NAME: I 

SAMPLERS (SIGNATURE): , 

SPECIAL INSTRUCTIONS: 

TURNAROUND TIME 

REUNQUISHEDBY (SIGNATURE) I D A Y M E  I RECEIVED BY (!SIGNATURE) I 
I 

REUNQUISHEDBY (SIGNATURE) DATE/IIME RECEIVED BY (SIGNATURE) 

1 

LAB USE: REFRIGERATOR # SHELF # GROUP # DUE DATE 



302 Grote Street 
Buffalo, NY 14207 

(71 6) 876-5290 

Analytical Data Report 
Report Date : 05/28/96 

Group Number : 9604-078 

Prepared For : 
Mr. George Leahy 

URS Facilities Design,lnc. 
Mack Centre II 

Mack Centre Drive 
Paramus, NJ 07652 

Site: URS PENN AVE 

Analytical Services 
Analytical Parameters Number of Samples Turnaround Time 

TCLP 8240 1 Standard 
TCLP 8270 1 Standard 

TCLP Pesticides 1 Standard 
1 Standard 

Reactive Cyanide 1 Standard 
Reactive Sulfide 

1 Standard 
TCLP Metals 1 Standard 

Report Released By : 9 4  3 - ' 

ENVIRONMENTAL LABORATORY ACCREDITATION 
CERTIFICATION NUMBER (ELAP) 11 179 



Waste Stream Technology Inc. 
TCLP 8240 Volatile Organics 

131 lI824O 

Site: URS-PENN LANDFILL Group Number: 9604-078 
Date Sampled: @W5/96 
Date Received: 04/25/96 

I Compound 
I I vinyl chloride 

-- - 

I chloroform 

1,2-dichloroethane 
carbon tetrachloride 

I trichloroethene 
I benzene 
I tetrachloroethene 
I chlorobenzene 

Dilution Factor 1 

Repo'rt Units: ug/L 
Matrix: TCLP Extract 

Lab ID Number 
Client ID 
TCLP Date 
Date Analyzed 

Detection Lirniff 
QC Limits (%) 

100 
50 
50 

~ ~ 2 6 5 9 4  
ANAL PARAMETER D L  

05120196 
05/23/96 

Result 

100 
50 
50 

Q 

U 
U 
U 



Waste Stream Technology Inc. 
8270 TCLP Semivolatile Organics 
131 Il827O 

Site: URS-PENN LANDFILL 
Date Sampled: 04/25/96 
Date Received: 04/25/96 
TCLP Extraction Date: 05/22/96 

Compound 

pyridine 
1.4-dichlorobenzene 
Total cresols(o,m & p) 
nitrobenzene 

1 hexachloroethane 
l hexachlorobutadiene 

1 hexachlorobenzene 
pentachlorophenol 

Group Number: 9604-078 
Report Units: u g ~ ~  
Matrix: TCLP Extract 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Dilution Factor 1 

~ ~ 2 6 5 9 4  
ANAL PARAMETER DL 
05/23/96 
05/23/96 

I 

Detection Limit1 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
Method Blank-TCLP Semivolatiles 
131118270 

Site: URS-PENN LANDFILL 
Date Sampled: NA 
Date Received: NA 

TCLP Extraction Date: 05/22/96 

Group Number: 9604-078 
Report Units: PPB 

I Compound 

Pyridine 
1,4-Dichlorobenzene 
Total Cresols(o,rn,&p) 
Nitrobenzene 

Pentachlorophenol 
2-Fluorophenol (%) 
Phenol-d6 .(%) 
Nitrobenzene-d5 (%) 
2-Fluorobiphenyl (%) 
2,4,6-Tribrornophenol (%) 
Terphenyl-dl4 (%) 

Dilution Factor 1 
MB denotes Method Blank 
NA denotes Not Applicable. 

Lab ID Number ~8052396 
Client ID I NA 
Date Extracted 



Waste Stream Technology Inc. 
TCLP Pesticide Analysis 
131 118080 

Site: URS-PENN LANDFILL 
Date Sampled: 04/25/96 
Date Received: 04/25/96 
TCLP Extraction Date: 05/22/96 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

I 

Detection LimiU 
Compound QC Limits (%) 

chlordane 0.140 
endrin 0.022 
gamma-BHC (Lindane) 0.006 
heptachlor 0.039 
heptachlor epoxide 0.016 
methoxychlor 0.012 
toxaphene I 0.620 
Tetrachloro-m-xylene (%) 60-1 50 . 

( Decachlorobiphenyl (%) ( 60-150 . 
Dilution Factor 1 

Group Number: 9604-078 
Report Units: U ~ I L  

Matrix: TCLP Extract 

ANAL PARAMETER M 
05/23/96 

Result 

0.140 
0.022 
0.006 
0.039 
0.016 
0.012 
0.620 

87.000 
85.200 

Q 

U 
U 
U 
U 
U 
U 
U 



Waste Stream Technology Inc. 
PCBs in Water 

Site: URS-PENN LANDFILL 
Date Sampled: 04/25/96 
Date Received: 04/25/96 

I- Compound 

(aroclor 1016 
aroclor 1221 
aroclor 1232 
aroclor 1242 
aroclor 1248 
aroclor 1254 
aroclor 1260 

I . . .  
t 

Dilution Factor 
r 
1 

Group Number: 9604-078 
Report Units: uglL 
Matrix: Sludge 

Lab ID Number ~ ~ 2 6 5 9 4  
Client ID ANAL PARAMETER M 
Date Extracted 05/23/96 
Date Analyzed 05/23/96 

I 

Detection Limit/ 
QC Limits (%) Result Q 



Site: URS-PENN LANDFILL 
7ate Sampled: 04/25/96 

ate Received: W 2 5 / 9 6  
Matrix: Sludge 

Waste Stream Technology Inc. 
Analysis Result Report 

Group Number: 9604-078 
Report Units: mg/k!J 

Lab ID Number: 
Client ID: 

WS26594 
ANAL PARAMETER M 

Analyte 

Section 7.3.3.2 Reactive Cyanide 

Section 7.3.4.2 Reactive Sulfide 

Detection 
Limit 

4.000 

3.600 

Analysis 
Method 

SW-846 9010 

SW-846 9030 

Result 

c 4.000 

32.440 

Date 
Analyzed 

05/24/96 

05/24/96 



Waste Stream Technology Inc. 
Method 1010- lgnitability Report 

Site: URS-PENN LANDFILL Group Number: 9604-078 
Date Sampled: 04125196 Matrix: Sludge 
Date Received: 04125196 

I WS26594 ANAL'PARAMETER D L  05124196 > 200 1 
> 200 = No flash detected at a temperature up to 200 degrees Fahrenheit. 

WST 
Lab ID 

Client ID 
Analysis 

Date Result 



Waste Stream Technology Inc. 
TCLP Metals Analysis Result Report 

Site: URS-PENN LANDFILL 
?ate Sampled: 04/25/96 

te Received: 04/25/96 

Group Number: 9604-078 
Report Units: mg/L 
Matrix: TCLP Extract 
TCLP Extraction Date: 05/22/96 

Client ID: 1 D?te Digested: 
ANAL PARAMETER D l  
05/23/96 

I Analyte 

Lead by ICP 

Cadmium by ICP 

Barium by ICP 

Chromium by ICP 

Silver by ICP 

Arsenic by GFAA 

Selenlum by GFAA 

Mercury by Cold Vapor 

Detection 
Limit 

0.120 

0.015 

0.01 1 

0.01 1 

0.015 

0.005 

0.003 

0.001 

Analysis 
Method 

Result 

< 0.120 

< 0.015 

< 0.01 1 

< 0.01 1 

< 0.01 5 

< 0.005 

< 0.003 

< 0.001 

Date 
Analyzed 

05/24/96 

05/24/96 

05/24/96 

05/24/96 

05/24/96 

05/24/96 

05/24/96 

05/24/96 

SW-846 60 1 0 

sw-846 60 1 0 

sw-846 60 1 0 

sw-846 60 1 0 

SW-846 601 0 

sw-846 7060 

sw-846 7740 

sw-846 7470 



WASTE STREAM TECHNOLOGY 
Laboratory Chronicle 

Report Date : 05/03/96 
Group Number : 9604-080 

Prepared For : 
Mr. George Leahy 

URS Facilities Design,lnc. 
Mack Centre II 

Mack Centre Drive 
Paramus, NJ 07652 

Site: URS PENN AVE 

Field and Laboratorv Information . 
Client Id I WST Lab # I Matrix I Date Sampled I Date Received I Time 

Analytical Parameter "G" I WS26599 I Aqueous I 4/25/96 I 4/26/96 1 1730 
-Sample Status Upon Receipt : No irregularities. 

Analytical Parameters Number of Samples Turnaround Time 

8240 
8270 

PCBsIPest ic~des 
pH 

TSS 
Alkalinity 

Ammonia Nitrogen 
TOC 
TKN 
COD 
BOD 

Report Released By : D d  3% 
ENVIRONMENTAL LABORATORY ACCREDITATION 

CERTIFICATION NUMBER (ELAP) 11 179 

Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 



METHODOLOGIES 

The specific methodologies employed in obtaining the 
analytical data reported are indicated on each of the result 
forms. The method numbers shown refer to the following analytical 
method references: 

Methods for Chemical Analysis of Water and Wastes. EPA 
600/4-79-020, March 1979, Revised 1983, U.S. Environmental 
Monitoring and Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing 
Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act. Revised July 1992. 

Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods. Third Edition, Revised September 1994, United 
States EPA SW-846. 

Annual Book of ASTM Standards, Volume 11. ASTM, 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 

Standard Methods for the Examination of Water and 
Wastewater. (18th Edition). American,Public Health 
Association, 1105 18th Street, NW, Washington, D.C. 20036. 



ORGANIC DATA QUALIFIERS 

U - Indicates compound was analyzed for but not detected. 

J - Indicates an estimated value. This flagged is used 
either when estimating a concentration for tentatively 
identified compounds where a 1:l response is assumed, 
or when the mass spectral data indicates the presence 
of a compound that meets identification criteria, but 
the result is less than the sample quantitation limit 
but greater than zero. 

C - This flag applies to pesticide results where the 
identification has been confirmed by GC/MS. 

B - This flag is used when the analyte is found in the 
associated blank as well as the sample. 

E - This flag identifies all compounds whose concentrations 
exceed the calibration range of the GC/MS instrument or 
that specific analysis. 

D - This flag identifies all compounds identified in an 
analysis at a secondary dilution factor. 

G - Matrix spike recovery is greater than the expected 
upper limit of analytical performance. 

L - Matrix spike recovery is less than the expected lower 
limit of analytical performance. 

# - Indicates that a surrogate recovery was found to be 
outside the expected limits of analytical performance. 

$ - Indicates that the surrogate compound was diluted out 
because the sample had to be diluted to obtain 
analytical results and a recovery could not be 
calculated. 

(%) Indicates that the compound is a surrogate and the 
values reported for these compounds are in percent 
recovery. The quality control recovery limits (QC 
Limits) are indicated in the detection limit column. 



Waste Stream Technology Inc. 
Volatile Organics Analysis 
Method 8240 

Site: URS-PENN LANDFILL 
Date Sampled: 04/25/96 
Date Received: 04/26/96 

I Compound 

chloromethane 

chloroethane 
methvlene chloride 
'acetone 
carbon disulfide 
I .I -dichloroethene 

chloroform 
2-butanone 
1.2-dichloroethane 
1 ,I. 1-trichloroethane 
carbon tetrachloride 

2-hexanone 
tetrachloroethene 
3.1.2.2-tetrachloroethane 

Dilution Factor 

Group Number: 9604-080 
Report Units: ug/L 
Matrix: Aqueous 

Lab ID Number ~ ~ 2 6 5 9 9  
Client ID ANALYTICAL PARAMETER G 
Date Extracted NA 
Date Analyzed Q4/30/96 

Detection Limit/ 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
VOC Water Method Blank Results 
Method 8240 

Site: URS-PENN LANDFILL 
Date Sampled: NA 
Date Received: NA 

I Compound 

carbon disulfide 

2-butanone 
1 .I. 1 -trichloroethane 
carbon tetrachloride 
vinyl acetate 
bromodichloromethane 
1.2-dichloro~rowene 

lr;c hloroeth;ne ~I p. 
benzene 
dibromochloromethane 
trans-I 3-dichloro ro ene 
1 1 2-trichloroethane 
2-chloroeth lvin I ether 
bromoform - 
4-methvl-2-pentanone 
2-hexanone 
tetrachloroethene 
1.1.2.2-tetrachloroethane 

Dilution Factor 1 
IB denotes Instrument Blank. 
NA denotes Not Applicable. 

Group Number: 9604-080 
Report Units: PPB 

Lab ID Number 18043096 
Client ID N A 
Date Extacted N A 
Date Analyzed 04/30/96 
Detection LimiU 
QC Limits (%) Result Q 



Waste Stream Technolop Inc. 
Semivolatile Organics in Wa er 

Site: URS-PENN LANDFILL 
Date Sampled: 04125196 
Date Received: 04126196 

Group Number: 9604-080 
Report Units: uglL 
Matrix: Aqueous 

WS26599 
ANALMICAL PARAMETER G 

04/29/96 
05/02/96 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection LimiU 
QC Limits (%) 

10 

Compound Result Q 

10 u n-nitrosodimethylamine 
bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 

1,2-Dichlorobenzene 
Benzyl alcohol 

Hexachloroethane 
N-Nitroso-di-n-propylamine 
3 & 4-methylphenol 
Benzoic acid 
Nitrobenzene 
lso~horone 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 
2.4.6-Trichlorophenol 

Acenaphthylene 

2,6-Dinitrotoluene 
Acenaphthene 



I Lab ID Number ( ~ ~ 2 6 5 9 9  
Client ID 
Date Extracted 
Date Analyzed 

ANALYTICAL PARAMETER G 
04/29/96 
05/02/96 

I Compound 

2,4-Dinitrophenol 
Dibenzofuran 

Detection LimiU 
QC Limits (%) Result 

2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 

Q 

50 
10 

Pentachlorophenol 
Phenanthrene 

10 
50 
10 
10 
10 
20 
50 
10 
10 
10 

Anthracene 
Di-n-butylphthalate 

50 
10 

50 
10 

- .  

Fluoranthene 
Carbazole 

U 
U 

10 
50 
10 
10 
10 
20 
50 
10 
10 
10 

10 
10 

Pyrene 
Benzidine 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

50 
10 

10 
10 

Butylbenzylphthalate 
3.3'-Dichlorobenzidine 

I 

Terphenyl-dl4 (%) 33-141 144 # 
Dilution Factor 1 

U 
U 

10 
10 

10 
100 

Benzo[a]anthracene 
Chwsene 

U 
U 

10 
10 

10 
20 

U 
U 

10 
100 

10 
10 

U 
U 

10 
20 

U 
U 

10 
10 

U 
U 



Waste Stream Technology Inc. 
Method 8270 Water Method Blank 

SW-846 8270 Report 

site: URS-PENN LANDFILL Group Number: 9604-080 
Date Sampled: NA Report Units: PPB 
Date Received: NA 

Client ID 

n-nitrosodimethylamine 10 10 U 
bis(2-Chloroethy1)ether 10 10 U 
Phenol 10 10 U 
2-Chloro~henol 10 10 U 

Compound 

1,2-Dichlorobenzene I lo 1 10 I U 
Benzvl alcohol 20 20 I U 

- .  

Hexachloroethane 10 10 U 
N-nitroso-di-n-propylamine 10 10 U 
3 & 4 Methylphenol 10 10 U 
Nitrobenzene 10 10 U 

4 

Detection Limit/ 
QC Limits (%) 

lsophorone 10 10 U 
2-Nitrophenol 10 10 U 

L 

2,4-Dimethylphenol 10 10 U 
bis(2-Ch1oroethoxy)methane 10 10 U 
2,4-Dichlorophenol U - 
1,2,4-Trichlorobenzene 10 10 U 
Naphthalene 10 10 U 
4-Chloroaniline 20 20 U 

Result 

Hexachlorobutadiene lo 1 10 U 
4-Chloro-3-methylphenol 20 20 U 
2-Methvlnaphthalene 10 10 U 

Q 

2-Chloronaphthalene 10 10 U 
2-Nitroaniline 50 50 U 
Acenaphthylene 10 10 U 
Dimethylphthalate 10 10 U 
2.6-Dinitrotoluene 10 10 U 
Acenaphthene lo 1 10 I U 
3-Nitroaniline 50 50 I U 
2,4-Dinitrophenol 50 50 U 
Dibenzofuran 10 10 U 



Client ID 

I I 

I Compound 
I 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethvlahthalate 

Detection Limit1 
QC Limits (%) 

10 
50 
10 
10 
10 . . I 

I I I 

20 
50 
10 
10 
10 
50 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachloroahenol 
Phenanthrene 

Result 

10 
50 
10 
10 
10 

U 
U 
U 
U 
U 
U 

20 
50 
10 
10 
10 
50 
10 I 10 I U 

U 
U 
U 

Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexy1)phthalate 
Di-n-octylphthalate 
Benzo[b]fluoranthene 
Benzo[klfluoranthene 

Q 

U 
U 
U 

U 
U 

- - 
Benzo[a]pyrene 
Indeno[l,2,3-cdlpyrene 
Dibenz[a, hlanthracene 
Benzo[g,h, ilperylene 
Benzidine 
Benzoic acid 
Carbazole 
2-Fluoro~henol(%) 

MB denotes Method Blank 
NA denotes Not Applicable. 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 

d 

10 10 U 
10 10 U 
10 10 U 
10 10 U 

100 100 U 
50 50 U 
10 10 U 

21-100 49 . . 

10 
10 
10 

i 

10 10 U 

10 
10 
20 
10 
10 
3 

10 
10 

U 
U 
U 
U 
U 
J 
U 
U 

Phenol-d6 (%) 

Nitrobenzene-d5 (%) 

2-Fluorobiphenyl (%) 
2,4,6-Tribromophenol (%) 
Terphenyl-dl4 (%) 

Dilution Factor 1 

10-94 
35-1 14 
43-1 16 
10-123 
33-141 

35 
99 
92 
73 

1 17 



Waste Stream Technology Inc. 
Pesticides and PCBs in Water 

SW-846 8080 

Site: URS-PENN LANDFILL 
Date Sampled: 04125196 
Date Received: 04/26/96 

Group Number: 9604-080 
Report Units: ug/L 
Matrix: Aqueous 

I Lab ID Number I WS26599 
Client ID 
Date Extracted 
Date Analyzed 

ANALMICAL PARAMETER G 
04/29/96 
05/01/96 

Q I Compound 

Gamma-BHC (Lindane) 

Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin Aldehvde 
Endosulfan Sulfate 
4.4'-DDT 

Detection Limitl 
QC Limits (%) 

0.003 
0.009 
0.019 
0.017 
0.008 
0.005 
0.005 
0.005 
0.01 1 
0.006 
0.005 
0.008 

Endrin Ketone 
Methoxvchlor 

Result 

0.060 
0.017 

Toxaphene 
Chlordane 

0.003 
0.009 --- 
0.019 
0.01 7 
0.008 
0.005 
0.005 
0.005 
0.01 1 
0.006 
0.005 
0.008 

0.012 
0.006 

Aroclor 122 1 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Decachlorobipheny l (%) 
Tetrachloro-m-xylene (%) 

U 
U 
U 
U 

U 
U 

U 
U 
U 
U 
U 
U 

0.060 
0.017 

0.310 
0.069 

U 
U 

0.012 
0.006 

Dilution Factor 1 

0.225 
0.380 
0.175 
0.092 
0.052 
0.060 

60-150 . 

60-150 . 

U 
U 

0.310 
0.069 

U 
U 

0.225 
0.380 
0.175 
0.092 
0.052 
0.060 

91.600 
125.000 

U 
U 
U 
U 
U 
U 



Waste Stream Technology Inc. 
PCB & Pesticides Method Blank 

SW-846 8080 Report 

site: URS-PENN LANDFILL G~OUD Number: 9604-080 
Date Sampled: NA 
Date Received: NA 

~ e ~ d r t  Units: PPB 

Client ID 

I I 

Beta-BHC 
Gamma-BHC (Lindane) 
Delta-BHC 
He~tachlor 

I Compound 

Aldrin 1 0.017 1 0.017 I U 

Result 
Detection Limit/ 
QC Limits (%) 

0.006 
0.003 
0.009 
0.019 

He~tachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 

Q 

0.008 I 0.008 I U 

Endosulfan II 
4.4'-DDD 

0.006 
0.003 
0.009 
0.019 

0.005 
0.005 
0.005 
0.01 1 

Endrin Aldehyde 
Endosulfan Sulfate 

U 
U 
U 
U 

0.006 
0.005 

4,4'-DDT 
Endrin Ketone 
Methoxychlor 
Toxaphene 
Chlordane 
Aroclor 101 6 
Aroclor 1221 
Aroclor 1232 

0.005 
0.005 
0.005 
0.01 1 

0.008 
0.060 

Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Decachlorobiphenyl (%) 
Tetrachloro-m-xylene (%) 

U 
U 
U 
U 

0.006 
0.005 

0.01 7 
0.012 
0.006 
0.310 
0.069 
0.273 
0.225 
0.380 

U 
U 

0.008 
0.060 

Dilution Factor 1 
MB denotes Method Blank 
NA denotes Not Applicable. 

U 
U 

0.017 
0.012 
0.006 
0.310 
0.069 
0.273 
0.225 
0.380 

U 
U 
U 
U 

0.175 
0.092 
0.052 
0.060 

60-150 . 
60-150 . 

U 
U 
U 
U 
U 
U 
U 
U 

0.175 
0.092 
0.052 
0.060 

101 .000 
91.900 



Waste Stream Technology Inc. 
Method 150.1 

Site: URS-PENN LANDFILL 
Date Sampled: 04/25/96 

'tw 
Date Received: 04/26/96 

Group Number: 9604-080 
Report Units: PH UNITS 
Matrix: Aqueous 

WST 
Lab ID 

WS26599 

Client ID 

ANALYTICAL PARAMETER G 

Analysis 
Date 

04/29/96 

pH RESULT 

9.69 



Waste Stream Technology Inc. 
Total Suspended Solids 

EPA 160.2 

Site: URS-PENN LANDFILL 

Date Sampled: 04/25/96 
Date Received: 04/26/96 

Group Number: 9604-080 
Report Units: mg/L 
Matrix: Aqueous 
Detection Limit: 4.0 

Result 
I I I I I 

Analysis 
Date 

WST 
Lab ID Client ID 

24.4 1 I WS26599 ANALYTICAL PARAMETER G 1 04/29/96 



Waste Stream Technology Inc. 
Alkalinity 
EPA 310.1 

Site: URS-PENN LANDFILL 
Date Sampled: 04/25/96 
Date Received: 04/26/96 

Group Number: 9604-080 
Report Units: mg/L as CaC03 
Matrix: Aqueous 
Detection Limit: 2.5 

I I I I 

I WS26599 
I 

ANALYTICAL PARAMETER G 1 04/29/96 1775.0 I 

WST 
Lab ID Client ID Analysis 

Date Result 



Waste Stream Technology Inc. 
Chemical Oxygen Demand 

ASTM Dl2528 

Site: URS-PENN LANDFILL 
Date Sampled: 04/25/96 
Date Received: 04/26/96 

Group Number: 9604-080 
Report Units: mg 02/L 
Matrix: Aqueous 
Detection Limit: 5.0 

WST 
Lab ID Client ID Analysis 

Date Result 1 



Waste Stream Technology Inc. 
Biochemical Oxygen Demand 

EPA 405.1 

Site: URS-PENN LANDFILL 
*.I Date Sampled: 04125196 

Date Received: 04126196 

Group Number: 9604-080 
Report Units: mg 021L 
Matrix: Aqueous 
Detection Limit: 5.0 

WST 
Lab ID 

I I I I I 
Client ID 

WS26599 

Analysis 
Date Result 1 

41.9 ANALYTICAL PARAMETER G 05102196 



HAY- 2-96 THU 16:48 UPSTATE LABORtlTORC3 INC FAX NO, 3154371209 

mr / / \ 

upstate Labaratarise, Inc. 
Analysis Results mpRm$I w l -  - - 
Report Number! 12196110 Lab 1.D.I 10170 
Climnt I . D . :  m S T E  STREAM TECHNOLOGY, I=. S a p l e d  bya Client 

BARA16BTERs ----------  
T o t a l  t j s l d a h l  N i t t o g a  
TOC 

PAFAXSZCRS 

T o t a l  Xje ldahl  Nitrogen 

PARAMETERS ----------  
Total Kjeldahl litragen 
TOC 

DATE ANAL. X E Y  PILE# ---------  --a 

05/01/96 U82711 
oa /o i /g6  m i 7 0 2  

PARhMETXRS ----------  
ToCal Xjeldahl Nitrogen 
TOC 

R66VLTS DATE ANAL, KEY BIbM ------- ---------  - - -  .----- 
22rng/l 05/01/96 HE2711 
3-/1 05/01/96 WB2701 



302 GROTE STREET 
BUFFALO, NY 14207 
(716) 876-5290 CHAIN OF CUSTODY RECORD 

TURNAROUND TIME 

.. 
LAB USE: REFRIGERATOR # SHELF # GROUP # DUE DATE 



Laboratory Chronicle 

Report Date : 05/03/96 
Group Number : 9604-081 

Prepared For : 
Mr. George Leahy 

URS Facilities Design,lnc. 
Mack Centre II 

Mack Centre Drive 
Paramus, NJ 07652 

Site: URS PENN AVE 

cyanide-weak acid dissociable 1 Standard 
Cyanide-Ammenable to CI. 1 Standard 

Total Metals Standard 
1 Standard 

Report Released By : ~~ 3.d- 
ENVIRONMENTAL LABORATORY ACCREDITATION 

CERTIFICATION NUMBER (ELAP) 11 179 

Analytical Parameters 

8240 
8270 

PCBs/Pesticides 

pH 
TSS 

Alkalinity 
Ammonia Nitrogen 

TOC 
TKN 
COD 
TPH 

Oil & Grease 
TDS 

Cyanide 

Number of Samples Turnaround Time 

Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 



ORGANIC DATA QUALIFIERS 

U - Indicates compound was analyzed for but not detected. 

J - Indicates an estimated value. This flagged is used 
either when estimating a concentration for tentatively 
identified compounds where a 1:l response is assumed, 
or when the mass spectral data indicates the presence 
of a compound that meets identification criteria, but 
the result is less than the sample quantitation limit 
but greater than zero. 

C - This flag applies to pesticide results where the 
identification has been confirmed by GC/MS. 

B - This flag is used when the analyte is found in the 
associated blank as well as the sample. 

E - This flag identifies all compounds whose concentrations 
exceed the calibration range of the GC/MS instrument or 
that specific analysis. 

D - This flag identifies all compounds identified in an 
analysis at a secondary dilution factor. 

G - Matrix spike recovery is greater than the expected 
upper limit of analytical performance. 

L - Matrix spike recovery is less than the expected lower 
limit of analytical performance. 

# - Indicates that a surrogate recovery was found to be 
outside the expected limits of analytical performance. 

$ - Indicates that the surrogate compound was diluted out 
because the sample had to be diluted to obtain 
analytical results and a recovery could not be 
calculated. 

(%) Indicates that the compound is a surrogate and the 
values reported for these compounds are in percent 
recovery. The quality control recovery limits (QC 
Limits) are indicated in the detection limit column. 



METHODOLOGIES 

The specific methodologies employed in obtaining the 
analytical data reported are indicated on each of the result 
forms. The method numbers shown refer to the following analytical 
method references: 

Methods for Chemical Analysis of Water and Wastes. EPA 
600/4-79-020, March 1979, Revised 1983, U.S. Environmental 
~onitoring and Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing 
Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act. Revised July 1992. 

Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods. Third Edition, Revised September 1994, United 
States EPA SW-846. 

Annual Book of ASTM Standards, Volume 11. ASTM, 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 

Standard Methods for the Examination of Water and 
Wastewater. (18th Edition). American,Public Health 
~ssociation, 1105 18th Street, NW, Washington, D.C. 20036. 



Waste Stream Technolopy Inc. 
Semivolatile Organics in Wa er 

Site: URS-PENN LANDFILL 
Date Sampled: 04/26/96 
Date Received: 04/26/96 

Group Number: 9604-081 
Report Units: ug/L 
Matrix: Aqueous 

Client ID 
Date Extracted 
Date Analyzed 

ANALYTICAL PARAMETER H 
04/29/96 
05/01/96 

I I 

n-nitrosodimethylamine 
bis(2-Chloroethy1)ether 
Phenol 

I Compound 

1 ,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyI)ether 
2-Methylphenol 
Hexachloroethane 

Detection Limiff 
QC Limits (%) Result 

10 
10 
10 

Benzoic acid 1 50 1 50 

Q 

10 
10 
20 
10 
10 
10 

U 

lsophorone 
2-Nitrophenol 

1 Hexachlorobutadiene 10 10 U I 

10 
10 
10 

2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 

U 
U 
U 

10 
10 
20 
10 
10 
10 

Nitrobenzene 
10 
10 

U 
U 
U 
U 
U 

U 

10 
10 
10 
10 
10 
20 

. . 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2.4.5-Trichlorophenol 

10 
10 
10 

Acenaphthylene 
Dimethylphthalate 
2.6-Dinitrotoluene 

U 
U 

10 
10 
10 
10 
10 
20 

10 
10 
10 

Acenaphthene 
3-Nitroaniline 

10 

U 
U 
U 
U 
U 
U 

10 
10 
10 

U 

10 
10 
10 

10 
50 

U 
U 
U 

10 
10 
10 

U 
U 
U 

10 
50 

U 
U 



Client ID ANALYTICAL PARAMETER H 
Date Extracted 04/29/96 
Date Analyzed 05/01/96 

I Compound 

Dibenzofuran 
2.4-Dinitrotoluene 

l Fluorene 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Carbazole 

l Pvrene 
PGzidine 
1 Butvlbenzvlnhthalate 

Benzo[a]anthracene 
Chrysene 

1 Benzolblfluoranthene 

I 

Detection Limitl 
QC Limits (%) Result Q 1 

[Terphenyl-dl4 (%) 
Dilution Factor 



Waste Stream Technology Inc. 
Volatile Organics Analysis 
Method 8240 

site: URS-PENN LANDFILL Group Number: 9604-081 
Date Sampled: 04/26/96 Report Units: ug/L 
Date Received: 04/26/96 Matrix: Aqueous 

Compound Detection LimiU I QC Limits ( l ~ )  I 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Result I 

WS26600 
ANALYTICAL PARAMETER H 
NA 
04/29/96 

ma-xvlene 
o-xvlene 
1.2-Dichloroethane-d4 (%) 
Toluene-d8 (%) 
Bromofluorobenzene (%) 

Dilution Factor 1 

5 
5 

76-1 14 
88-1 10 
86-1 15 

5 
5 

99 
99 

100 

U 
U 



Waste Stream Technology Inc. 
VOC Water Method Blank Results 
Method 8240 

site: URS-PENN LANDFILL Group Number: 9604-081 
Date Sampled: NA Report Units: PPB 
Date Recewed: NA 

Dilution Factor 1 
IB denotes Instrument Blank. 
NA denotes Not Applicable. 

LabIDNumber 
Client ID 
Date Extacted 
Date Analyzed 

I I 

18042996 
N A 
N A 

04/29/96 

I Compound Q 
Detection Limit/ 
QC Limits (%) Result 



Waste Stream Technology Inc. 
Pesticides and PCBs in Water 

SW-846 8080 

Site: URS-PENN LANDFILL 
Date Sampled: 04/26/96 
Date Received: 04/26/96 

I Compound 

Heptachlor 
Aldrin 

Endrin 
Endosulfan II 
4.4'-DDD 
Endrin Aldehyde 
Endosulfan Sulfate 

Aroclor 1232 

Group Number: 9604-081 
Report Units: uglL 
Matrix: Aqueous 

Lab ID Number I ~ ~ 2 6 6 0 0  
Client ID 
Date Extracted 
Date Analyzed 

Dilution Factor 

ANALYTICAL PARAMETER H 
04/29/96 
05/01 196 

Detection Limit1 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
Alkalinity 
EPA 310.1 

Site: URS-PENN LANDFILL 
Date Sampled: 04/26/96 
Date Received: 04/26/96 

Group Number: 9604-081 
Report Units: mg/L as CaC03 
Matrix: Aqueous 
Detection Limit: 2.5 

WST 
Lab ID 

I 1 I I I 

Client ID 

I WS26600 ANALYTICAL PARAMETER H 1 04/29/96 1060.0 1 

Analysis 
Date Result 



Waste Stream Technology Inc. 
Ammonia Nitrogen 

EPA 350.3 

Site: URS-PENN LANDFILL 
Date Sampled: 04/26/96 
Date Received: 04/26/96 

Group Number: 9604-081 
Report Units: mg/L 
Matrix: Aqueous 
Detection Limit: 0.50 

WST 
Lab ID 

I I I I I 

Analysis 
Date 

Client ID Result 

16.3 1 I WS26600 ANALYTICAL PARAMETER H 1 04/29/96 



Waste Stream Technology Inc. 
Method 150.1 

Site: URS-PENN LANDFILL 
Date Sampled: 04/26/96 
Date Received: 04/26/96 

Group Number: 9604-081 
Report Units: p~ UNITS 
Matrix: Aqueous 

Client ID 
Analysis I ;H RESULT I I Dale 

I I I 

8.78 WS26600 ANALYTICAL PARAMETER H 04/29/96 



Site: URS-PENN LANDFILL 
qate Sampled: W26/96 

b a t e  Received: W26/96 
Matrix: Aqueous 

Waste Stream Technology Inc. 
Analysis Result Report 

Group Number: 9604-081 
Report Units: 4Vkg 

Lab ID Number WS26600 
Client ID: I ANALYTICAL PARAMETER H 

Analyte 
I I I 

l~hemical Oxygen Demand 5.000 6.850 04129196 (ASTM D1252B 

Detection 
Limit 

kvanide in Water I 0.005 1 < 0.005 

Cyanide-Weak acid dissociable 

Cyanideammenable to CI. 

Total Suspended Solids 

Total Dissolved Solids 

- - 
l~o ta l  Petroleum Hvdrocarbons I 4.000 1 < 4.000 04130196 I EPA 418.1 

04/29/96 1 EPA 335.2 I 
I 

0.005 

0.005 

4.000 

4.000 

Analysis 
Method Result 

/oil & Grease 
I I I 

Date 
Analyzed 

< 0.005 

< 0.005 

4.800 

4863.000 

4.000 4.000 04130196 I EPA 413.1 

04/29/96 

04/29/96 

04129196 

04/29/96 

EPA 335.2 

EPA 335.2 

EPA 160.2 

EPA 160.1 



Waste Stream Technology Inc. 
Biochemical Oxygen Demand 

EPA 405.1 

Site: URS-PENN LANDFILL 

'V Date Sampled: 04/26/96 
Date Received: 04/26/96 

Group Number: 9604-081 
Report Units: mg 02/L 
Matrix: Aqueous 
Detection Limit: 5.0 

WST 
Lab ID Client ID Analysis 

Date Result 



NAY- 2-96 THU 16:48 UPSTATE LABORATOR 113 INC FAX NO, 31 54371209 

upstate Laboratariee. Inc. 

Report Number; 11196110 
Climnt L . D . :  WA6Tg 6- TBCENOLOGY. IHC. b q l e d  byt Client 

PARAQfET6RS ---------- 
T o t a l  k j e l d a h l  Ni trogcn 
TOC 

RBSULTS DATP ANAL. KXY ISLE# ------- - - - - - - - - - --- - - - m e -  

22Omp/l 05/01/98 WBX71L 
160ng/1 05/01/96 ~ ~ 2 7 0 2  

PARAMETERS 
.-*.------ 

~ o e a l  Kjeldahl  Nitrogen 

- - - - - - - - - - - - - - - - - - - - - - . .  
ID:  l 6 l g 6 l l 3  Matawator 

RESVL'P9 DATE AWAL. KEY BILE# ------- - * - - - - - - -  * - - 
2amg/l 05/01/96 m 2 7 1 1  
3 n ~ / l  06/01/96 ~ ~ 1 2 7 0 2  



Waste Stream Technology Inc. 
Metals Analysis Result Report 

Site: URS-PENN LANDFILL 
9ate Sampled: 04/26/96 

ate Received: 04/26/96 

Group Number: 9604-081 
Report Units: mg/L 
Matrix: Aqueous 

Lab ID Number: 
Client ID: 
Date Digested: 

WS26600 
ANALYTICAL PARAMETER H 

04/29/96 

Analyte 

Silver by ICP 

Aluminum by ICP 

Arsenic by GFAA 

Barium by ICP 

Beryllium by ICP 

Calcium by ICP 

Cadmium by ICP 

Cobalt by ICP 

Chromium by ICP 

Copper by ICP 

n by ICP 

Mercury by Cold Vapor 

Potassium by ICP 

Magnesium by ICP 

Manganese by ICP 

Sodium by ICP 

Nickel by ICP 

Lead by ICP 

Antimony by GFAA 

Selenium by GFAA 

Thallium by GFAA 

Vanadium by ICP 

Zinc by ICp 

Detection 
Limit 

0.015 

0.120 

0.005 

0.01 1 

0.003 

0.224 

0.015 

0.030 

0.01 1 

0.011 

0.063 

0.001 

1.250 

0.153 

0.003 

0.157 

0.032 

0.120 

0.009 

0.003 

0.003 

0.040 

0.01 9 

Analysis 
Method 

Result 

< 0.015 

0.133 

0.093 

0.062 

< 0.003 

1 1.200 

< 0.015 

< 0.030 

< 0.01 1 

< 0.01 1 

0.302 

< 0.001 

114.000 

1.500 

0.034 

943.000 

0.032 

c 0.120 

0.01 0 

c 0.003 

0.006 

c 0.040 

2.700 

Date 
Analyzed 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/30/96 

04/30/96 

04/30/96 

04/29/96 

04/29/96 

EPA 200.7 

EPA 200.7 

EPA 206.2 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.2 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 204.2 

EPA 270.2 

EPA 279.2 

EPA 200.7 

EPA 200.7 



Waste Stream Technology Inc. 
Metals Method Blank Analysis Result Report 

Site: URS-PENN LANDFILL 
ate Sampled: NA 
ate Received: NA 

Group Number: 9604-081 
Report Units: PPM 

Lab ID Number: 
Client ID: 
Date Digested: 

I Analyte Detection I Limit 
Result Date I Analyzed 

~na lys is  
Method 

I Zn water Method Blank I 0.019 1 < 0.019 1 04/29/96 1 EPA 200.7 1 
I Pb water Method Blank I 0.120 1 < 0.120 1 04/29/96 1 EPA 200.7 1 
Cd water Method Blank 

Co water Method Blank 

Ni water method blank 

Ba water Method Blank 

Mn water Method Blank 

Fe water Method Blank 

Cr water Method Blank 

1 Al water method blank 1 0.120 1 '  0.120 1 04/29/96 1 EPA 200.7 I 

' Vlg water Method Blank 

I Be water Method Blank I 0.003 1 < 0.003 1 04/29/96 1 EPA 200.7 I 

0.015 

0.030 

0.032 

0.01 1 

0.003 

0.063 

0.01 1 

I Ca water Method Blank I 0.224 1 < 0.224 1 04/29/96 1 EPA 200.7 I 

0.153 

I Cu water Method Blank I 0.011 1 < 0.01 1 1 04/29/96 1 EPA 200.7 I 

< 0.015 

< 0.030 

< 0.032 

< 0.01 1 

< 0.003 

< . 0.063 

c 0.01 1 

< 0.153 1 04/29/96 I EPA200.7 

b d  water Method Blank 0.040 < 0.040 1 04/29/96 I EPA200.7 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

I I I I 

I Se water Method Blank 1 0.003 1 < 0.003 1 04/29/96 1 ~ ~ ~ 2 7 0 . 2  1 

- - 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Aa water Method Blank - 
K water Method Blank 

Na water Method Blank 

As water Method Blank 

Sb water method blank 

I TI water Method Blank I 0.003 1 0.003 1 04/29/96 1 EPA 279.2 I 

MB denotes Method Blank. 
NA denotes Not Application. 

0.015 

1.250 

0.157 

0.005 

0.009 

< 0.015 1 04/29/96 1 EPA200.7 

c 1.250 

< 0.157 

c 0.005 

c 0.009 

04/29/96 

04/29/96 

04/29/96 

04/29/96 

EPA 200.7 

EPA 200.7 

EPA 206.2 

EPA 204.2 



m m  302 GROTE STREET 
BUFFALO NY 14207 
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CON- 
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Laboratory Chronicle 

Report Date : 04/01/96 
Group Number : 9604-031 

Prepared For : 
Mr. George Leahy 

URS Facilities Design,lnc. 
Mack- Centre II 

Mack Centre Drive 
Pararnus, NJ 07652 

Site: Pennsylvania Ave. 

Analytical Parameters  umber of Samples Turnaround Time 

TCLP Metals 1 Standard 
1 Standard 

Reactive Sulfide 1 Standard 
Reactive Cyanide . Standard 

Standard 
1 Standard 

Total Petroleum Hydrocarbons 1 Standard 
Oil & Grease 1 Standard 

Cyanide-Weak Acid Dissociable 1 Standard 
2 Standard 

Method 608 PCBs 
TCLP PCBs 

TCLP Pesticides 1 Standard 
TCLP 8240 1 Standard 
TCLP 8270 1 Standard 

1 Standard 
1 Standard - +- Report Released By : iL- A,-.Abu,db 

ENVIRONMENTAL LABORATORY ACCREDITATION 
CERTIFICATION NUMBER (ELAP) I 1179 



ORGANIC DATA QUALIFIERS 

U - Indicates compound was analyzed for but not detected. 

J - Indicates an estimated value. This flagged is used 
either when estimating a concentration for tentatively 
identified compounds where a 1:l response is assumed, 
or when the mass spectral data indicates the presence 
of a compound that meets identification criteria, but 
the result is less than the sample quantitation limit 
but greater than zero. 

C - This flag applies to pesticide results where the 
identification has bee,i confirmed by GC/MS. 

B - This flag is used when the analyte is found in the 
associated blank as we 1 as the sample. 

E - This flag identifies a-1 compounds whose concentrations 
exceed the calibration range of the GC/MS instrument or 
that specific analysis 

D - This flag identifies all compounds identifiec? in an 
analysis at a secondary dilution factor. 

G - Matrix spike recovery is greater than the expected 
upper limit of analytical performance. 

L - ~atrix spike recovery is less than the expected lower 
limit of analytical performance. 

# - Indicates that a surrogate recovery was found to be 
outside the expected limits of analytical performance. 

$ - Indicates that the sur ogate compound was diluted out 
because the sample ha? to be diluted to obtain 
analytical results and a recovery could not be 
calculated. 

(%) Indicates that the compound is a surrogate and the 
values reported for thdse compounds are in percent 
recovery. The quality control recovery limits (QC 
Limits) are indicated in the detection limit column. 



METHODOLOGIES 

The specific methodologies employed in obtaining the 
analytical data reported are indicated on each of the result 
forms. The method numbers shown refer to the following analytical 
method references: 

Methods for Chemical Analysis of Water and Wastes. EPA 
600/4-79-020, March 1979, Revised 1983, U.S. Environmental 
Monitoring and Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing 
Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act. Revised July 1992. 

Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods. Third Edition, Revised September 1994, United 
States EPA SW-846. 

Annual Book of ASTM Standards, Volume 11. ASTM, 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 

Standard Methods for the ~xamination of Water and 
Wastewater. (18th Edition). American,Public Health 
Association, 1105 18th Street, NW, Washington, D.C. 20036. 



Waste Stream Technolo Inc. 
40 CFR 136 Method 608 Pes#CBs 

Site: URS-PENN LANDFILL 
Date Sampled: 03/12/96 
Date Received: 03/12/96 

Compound 

aroclor 1221 
aroclor 1232 
aroclor 1242 
aroclor I248 
aroclor 1254 
aroclor 1260 

EPA 608 

Group Number: 9604-031 
Report Units: ugIL 
Matrix: AQUEOUS 

Dilution Factor 

Lab ID Number 
Client ID 
Date Extracted 

Analyzed 
I 

WS25628 
TREAT TRAIN #3 SERIES C 

03/13/96 
03/14/96 

Detection Limitl 
QC Limits (%) Result Q 



Waste Stream Technolo Inc. 
40 CFR 136 Method 608 Pes#CBs 

EPA 608 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 2/96 
Date Received: 0311 2/96 

Group Number: 9604-031 
Report Units: ug/L 
Matrix: AQUEOUS 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

~ ~ 2 5 6 2 9  
TREAT TRAIN #3 SERIES B 
0311 3/96 
03/14/96 

I I 

aroclor 101 6 
aroclor 1221 

I Compound 

aroclor 1232 
aroclor 1242 

Detection Limit1 
QC Limits (%) Result 

0.270 
0.230 

aroclor 1248 
aroclor 1254 

Dilution Factor 1 

Q 

0.380 
0.180 

aroclor 1260 
Tetrachloro-rn-xylene (%) 
Decachlorobiphenvl (%) 

0.270 ' 

0.230 

0.092 
0.052 

U 
U 

0.380 
0.180 

U 
U 

0.092 
0.052 

U 0.060 
60-1 50. 
60-1 50. 

U 
U 

0.060 
63.800 
66.200 



Site: URS-PENN LANDFILL 
9ate Sampled: 0311 2/96 

ate Received: 0311 2/96 
Matrix: AQUEOUS 

Waste Stream Technology Inc. 
Analysis Result Report 

Lab ID Numbe 
Client ID: 

Detection 
Analyte Limit 

Chemical Oxygen Demand 5000.000 

Total Petroleum Hydrocarbons 4.000 

Oil & Grease 4.000 

Cyanide-Weak acid dissociable 0.005 

Cyanide in Water 0.005 

Biochemical Oxygen Demand 50.000 

Group Number: 9604-031 
Report Units: mg 02/L 
COD Units: mg 02/L 

WS25628 
TREAT TRAIN #3 SERIES C 

Date Analysis 
Result Analyzed Method 

16830.000 0311 5/96 ASTM D l  2528 
< 4.000 O3/l 4/96 EPA 418.1 

15.290 03/14/96 EPA 41 3.2 

0.013 0311 3/96 4500 CN-I 

0.028 0311 4/96 EPA 335.2 
73.000 0311 3/96 EPA 405.1 



Waste Stream Technology Inc. 
Method 150.1 

Site: URS-PENN LANDFILL Group Number: 9604-031 
Date Sampled: 03/12/96 Report Units: PH UNITS 
Date Received: 03/72/96 Matrix: AQUEOUS 

WST 
Lab ID 

WS25628 
I 

I 

Client ID 

TREAT TRAIN #3 SERIES C 

WS25629 

Analysis 
Date 

0311 2/96 

1 0311 2/96 TREAT TRAIN #3 SERIES B 

pH RESULT 

7.50 

6.44 



Waste Stream Technology Inc. 
8270 TCLP Semivolatile Organics 

Site: URS-PENN LANDFILL 
Date Sampled: 03112196 
Date Received: 03/12/96 
TCLP Extrachon Date. 0311 3/96 

Client ID 
Date Extracted 
Date Analyzed 

I 

Compound 

pyridine 
1.4-dichlorobenzene 

Detection.Limit1 
QC Limits (%) 

10 
10 

Total cresols(o,m & p) 1 30 

1 hexachlorobenzene I 10 

nitrobenzene 
hexachloroethane I 10 

10 

hexachlorobutadiene 

Group Number: 9604-031 

10 

pentachlorophenol I 50 

Report Units: uglL 
Matrix: TCLP Extract 

2-Fluorophenol (%) 

Phenol-d6 (%) 

Nitrobenzene-d5 (%) 

2-Fluorobiphenyl (%) 
2,4,6-Tribromophenol (%) 

Terphenyl-dl4 (Oh) 

TREAT TRAIN #3 SERIES B 
0311 3/96 
0311 3/96 

2.4.6-trichlorophenol 

21-100 
10-94 

35-1 14 

43-1 16 
10-123 
33-141 

Result I Q 

10 

Dilution Factor 1 



Waste Stream Technology Inc. 
TCLP 8240 Volatile Organics 

131118240 

Site: URS-PENN LANDFILL Group Number: 9604-031 
Date Sampled: 03/12/96 Report Units: ug/L 
Date Received: 0311 2/96 Matrix: TCLP Extract 

Lab ID Number 
Client ID 
TCLP Date 
Date Analyzed 

I I 

~ ~ 2 5 6 2 9  
TREAT TRAIN #3 SERIES B 
03/12/96 
03/12/96 

I Compound 
I 

vinyl chloride 

Detection Limit/ 
QC Limits (%) 

U chloroform I 50 

I , I  -dichloroethene I 50 1 50 I U 
100 

2-butanone I 1000 1 1000 1 U 
50 

U carbon tetrachloride I 50 

Result 

trichloroethene I 50 1 50 1 U 
50 

U benzene 

Q 

100 

tetrachloroethene I 50 1 50 I U 
U chlorobenzene 

Bromofluorobenzene (%) 
1,2-Dichloroethane-d4 (%) 
Toluene-d8 (%) 

U 

50 

1,4-dichlorobenzene I 50 1 50 I U 

50 

50 

Dilution Factor 1 

74-121 
70-121 
81-1 17 

50 

104 
107 
97 



Waste Stream Technology Inc. 
TCLP Pesticide Analysis 
131 118080 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 2/96 
Date Received: 0311 2/96 
TCLP Extraction Date: 0311 3/96 

Group Number: 9604-031 
Report Units: uglL 
Matrix: TCLP Extract 

Client ID TREAT TRAIN #3 SERIES B 

I I 

I Compound 

chlordane 
endrin 
gamma-BHC (Lindane) 
heptachlor 
heptachlor epoxide 

1 methoxvchlor 
toxaphene 
Tetrachloro-m-xylene (%) 
Decachlorobiphenyl (%) 

. . 

0.350 
0.055 

0.016 
0.097 
0.042 

0.031 

Q 
Detection Limit1 
QC Limits (%) 

Dilution Factor 1 

1.540 

60-150 . 
60-150 . ' 

Result 

0.350 
0.055 

0.016 
0.097 
0.042 

0.031 

U 
U 
U 
U 
U 
U 

1.540 

62.500 
70.100 

U 



Waste Stream Technology Inc. 
TCLP PCBs 

SW-846 8080A 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 2/96 
Date Received: 0311 2/96 
TCLP Extract~on Date: 03/13/96 

Client ID 
Date Extracted 
Date Analyzed 

I Compound 

Dilution Factor 1 

Detection Lirnitl 
QC Limits (%) 

aroclor 1016 
aroclor 122 1 
aroclor 1232 
aroclor 1242 
aroclor 1248 
aroclor 1254 

aroclor 1260 
Tetrachloro-rn-xylene (%) 

Decachlorobiphenyl (%) 

Group Number: 9604-031 

1.40 
1.20 
1 .90 
0.90 
0.50 
0.30 
0.30 

60-150. 
60-1 50 . 

~ e ~ o ' r t  Units: ug/L 
Matrix: TCLP Extract 

TREAT TRAIN #3 SERIES B 
03/13/96 
03/14/96 

Result 

1.40 
1.20 

Q 

U 
U 



Site: URS-PENN LANDFILL 
3ate Sampled: 0311 2/96 

-ate Received: 0311 2/96 
Matrix: AQUEOUS 

Waste Stream Technology Inc. 
Analysis Result Report 

Group Number: 9604-031 
Report Units: mg/L 

Lab ID Number: 
Client ID: 

WS25629 
TREAT TRAIN #3 SERIES B 

Analyte 

Section 7.3.4.2 Reactive Sulfide 

Section 7.3.3.2 Reactive Cyan~de 

Total Solids 

Detection 
Limit 

3.600 

5.000 

4.000 

Analysis 
Method Result 

< 3.600 

< 5.000 

4353.000 

Date 
Analyzed 

0311 4/96 

0311 4/96 

0311 3196 

SW-846 9030 

SW-846 901 0 

EPA 160.3 



Waste Stream Technology Inc. 
TCLP Metals Analysis Result Report 

Site: URS-PENN LANDFILL Group Number: 9604-031 
?ate Sampled: 03/12/96 Report Units: mg/L 

b a t e  Received: 0311 2/96 Matrix: TCLP Extract 
TCLP Extraction Date: 0311 3/96 

Lab ID Number: 
Client ID: 

Date Extracted: 

Analyte 

WS25629 
TREAT TRAIN #3 SERIES B 

0311 3/96 

Lead by ICP 

Cadmum by ICP 

Bar~um by ICP 

Chromrum by ICP 

S~lver by ICP 

Arsenlc by GFAA 

Detection 
Limit 

I I I I 

0.120 

0.01 5 

0.01 1 

0.01 1 

0.015 

0.005 

Selenium by GFAA 
I I I I 

Mercury by Cold Vapor 

Analysis 
Method , 

Result 

c 0.120 

c 0.01 5 

0.194 

0.013 

< 0.015 

< 0.005 

Date 
Analyzed 

0311 4/96 I SW-846 7740 0.003 

0.001 

03/14/96 

03/14/96 

03/14/96 

0311 4/96 

0311 4/96 

0311 4196 

< 0.003 

SW-846 601 0 

SW-846 60 10 

SW-846 601 0 

SW-846 601 0 

SW-846 601 0 

sw-846 7060 

< 0.001 0311 3/96 I sw-846 7470 



Site: URS-PENN LANDFILL 
?ate Sampled: NA 

b a t e  Received: NA 

Waste Stream Technology Inc. 
Method Blank For TCLP Metals 

Group Number: 9604-031 
Report Units: PPM 
TCLP Extraction Date: 0311 3/96 

Analyte 7 
I Pb TCLP Method Blank 

Cd TCLP Method Blank 

Ba TCLP Method Blank 

I Cr TCLP Method Blank 

b g 9 ~ ~ ~ ~  Method Blank 

As TCLP Method Blank 

ye TCLP Method Blank - 

Lab ID Number: 
Client ID: 

Date Extracted: 

MBRR3103 

TREAT TRAIN #3 SERIES 
0311 3196 

Detection 
Limit 

Analysis 
Method 

Result 
Date 

Analyzed. . 



Waste Stream Technology Inc. 
Method 101 0- lgnitability Report 

Site: URS-PENN LANDFILL Group Number: 9604-031 
Date Sampled: 0311 2/96 Matrix: AQUEOUS 
Date Received: 0311 2/96 

I WS25629 TREAT TRAIN #3 SERIES B 0311 4/96 > 200 
> 200 = No flash detected at a temperature up to 200 degrees Fahrenheit. 

WST 
Lab ID 

Analysis 
Date Client ID Result 



* 
. 

BUFFALO, NY 14207 

CHAIN OF CUSTODY RECORD 

SAMPLERS (SIGNANRE): 

n:, 

LAB USE: REFRIGERATOR # SHELF # GROUP # DUE DATE 
~ -~ ~. -~ . .~ . ," 



1 TURNAROUND TIME I 
LAB USE: REFRIGERATOR # SHELF # GROUP # DUE DATE 



late Sarn~led: 03/ 12/96 Report Units: 
nnn a B-:L. 



Waste Stream Technology Inc. 
Analysis Result Report 

site: URS-PENN LANDFILL Group Number: 9604-109 

Date Sampled: 05107196 
Date Received: 05/07/96 
Matrix: AQUEOUS 

I 
l~hernical Oxygen Demand 

l~mmonia Nitrogen 

Report Units: mg1L 
COD Units: mg 02lL 

Lab ID Number: 
Client ID: 

WS26881 
BEFORE COLUMN C GAC 

Detection 
Limit 

500.000 

0.500 

Analysis 
Method ' Result 

11 19.000 

341.000 

Date 
Analyzed 

05/07/96 

05/07/96 
ASTM D l  252B 

EPA 350.3 



MAY- 2-96 THU 16:48 UPSTATE LABORATORIES INC FAX NO. 31 51371209 

upstate Laboratorlee, Inc. 
hidyeis Reeulte 
R n p ~ r t  N u d e r !  12196110 
Climr, t Z. D. : WAQYE S!t%EAM TBCHNOLOGY, INC. 

PIRXIIETERS ---------- 
Total fjeldahl Nitte$en 
TOC 

w 1 _. .- 
Lab I.D.8 10170 

riMplod by1 C l i a n t  

RBSVLTS BATE ANAL. KIY TXLE# ------- ----.---- - - - ----.- 
220mg/l 05/01/36 1182711 
a tOang/l 45/01/96 WE1701 

RESULTS DATE ANAL. KEY FILE# - - - - - - -  - - - - - - - - -  - - -  -----. 
9 .Img/l 05/01/36 WB2711 

RESULTS 
- - - a m - -  

3 3 4 1  
100mg/l 

PARRWICTBRS ---------- 
T o t a l  Kjeldrh.1 Nitrogen 
Toe 

DATE ANAL. XRY ---------  e m -  

05/01/96 
05/01/36 



lgn~tability 
Total Kjeldahl Nitrogen 

pH 
624 
625 
608 

TCLP Pestlcldes 
TCLP PCBs 
TCLP 8240 
TCLP 8270 
Total Metals 
TCLP Metals 

Total Organic Carbon 

Report Released By : (),,,dl . l d  rU-- 

ENVIRONMENTAL LABORATORY ACCREDITATION 
CERTIFICATION NUMBER (ELAP) 11 179 

Standard 

Standard 

Standard 
Standard 
Standard 

Standard 

Standard 
Standard 

, Standard 

Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 



METHODOLOGIES 

The specific methodologies employed in obtaining the 
analytical data reported are indicated on each of the result 
forms. The method numbers shown refer to the following analytical 
method references: 

Methods for Chemical Analysis of Water and Wastes. EPA 
600/4-79-020, March 1979, Revised 1983, U.S. Environmental 
Monitoring and support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing 
Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act. Revised July 1992. 

Test Methods for Evaluating Solid Waste: PhysicaljChemical 
Methods. Third Edition, Revised September 1994, United 
States EPA SW-846. 

Annual Book of ASTM Standards, Volume 11. ASTM, 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 

Standard Methods for the Examination of Water and 
Wastewater. (18th Edition). American Public Health 
Association, 1105 18th Street, NW, Washington, D.C. 20036. 



Waste Stream Technology Inc. 
Analysis Result Report 

Site: URS-PENN LANDFILL 

?ate Sampled: 03/12/96 
b a t e  Received: 0311 2/96 

Matrix: AQUEOUS 

Group Number: 9604-030 
Report Units: mg/L 
BOD & COD Units: mg 02lL 
Alkalinity: mglL as CaC03 

Lab ID Number: 
Client ID: 

WS25621 
TRMT TRAIN #2 ANALYSIS I&I1 

Analyte 

Cyanide in Water 

Total Suspended Solids 

Alkalinity 

Biochemical Oxygen Demand 

Chemical Oxygen Demand 

Ammonia Nitrogen 

Total Petroleum Hydrocarbons 

Oil & Grease 

Total Solids 

Section 7.3.3.2 Reactive Cyanide 

ction 7.3.4.2 Reactive Sulfide 

Cyanide-Weak acid dissociable 

Detection 
Limit 

0.005 

4.000 

5.000 

50.000 

100.000 

0.100 

4.000 

4.000 

4.000 

5.000 

3.600 

0.005 

Analysis 
Method Result 

0.027 

92.800 

640.000 

96.000 

614.400 

644.000 

< 4.000 

12.380 

4585.000 

< 5.000 

97.700 

0.012 

Date 
Analyzed 

03/14/96 

0311 3/96 

0311 3/96 

0311 8/96 

0311 5/96 

0311 3/96 

03114196 

0311 4/96 

0311 3/96 

0311 4/96 

0311 4/96 

0311 3/96 

EPA 335.2 

EPA 160.2 

EPA 310.1 

EPA 405.1 

ASTM Dl2528 

EPA 350.3 

EPA 418.1 

EPA 413.2 

EPA 160.3 

SW-846 90 10 

SW-846 9030 

4500 CN-I 



Waste Stream Technology Inc. 
Analysis Result Report 

Site: URS-PENN LANDFILL 
'late Sampled: 0311 2/96 

ate Received: 0311 2/96 
Matrix: AQUEOUS 

Group Number: 9604-030 
Report Units: mg/L 
BOD & COD Units: mg 02/L 
Alkalinity: mg/L as CaC03 

Lab ID Number WS25622 
Client ID: i TRMT TRAIN #3 ANALYSIS H 

Analyte 
. 

I I I I 

I I I I 

Total Petroleum Hydrocarbons 4.000 < 4.000 03/14/96 ( ~ ~ ~ 4 1 8 . 1  1 

Detection 
Limit 

Total Dissolved Solids 

Alkalinity 

Biochemical Oxygen Demand 

Chemical Oxygen Demand 

Ammonia Nitrogen 

I I I I 

Oil & Grease 4.000 < 4.000 0311 4/96 1 EPA 41 3.2 1 

[cyanide in water I 0.005 1 < 0.005 

Total Suspended Solids 

0311 4/96 I EPA 335.2 I 
4.000 < 4.000 

4.000 

0.500 

50.000 

5.000 

0.100 

Analysis 
Method Result 

0311 3/96 1 EPA 160.2 

ICyanide-weak acid dissociable 
I I I I 

Date 
Analyzed 

4428.000 

456.000 

44.000 

4.690 

766.000 

0.005 

0311 3/96 

0311 3/96 

0311 8/96 

0311 5/96 

0311 3/96 

< 0.005 0311 3/96 14500 CN-I 

EPA 160.1 

EPA 310.1 

EPA 405.1 

ASTM D1252B 

EPA 350.3 

L 



Waste Stream Technology Inc. 
Method 1010- lgnitabil ity Report 

Site: URS-PENN LANDFILL Group Number: 9604-030 
Date Sampled: 0311 2/96 Matrix: AQUEOUS 
Date Received: 0311 2/96 * 

I WS25621 TRMT TRAIN #2 ANALYSIS 1811 0311 4/96 > 200 1 
> 200 = No flash detected at a temperature up to 200 degrees Fahrenheit. 

WST 
Lab ID 

Analysis 
Date Client ID Result 



Waste Stream Technology Inc. 
Method 150.1 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 2/96 

w Date Received: 0311 2/96 

Group Number: 9604-030 
Report Units: p~ UNITS 
Matrix: AQUEOUS 

Client ID 
Analysis I Date 

I pH RESULT / 
.I 

WS25621 

WS25622 

TRMT TRAIN #2 ANALYSIS I&I1 

TRMT TRAIN #3 ANALYSIS H 

03/12/96 

0311 2/96 

7.43 

8.12 



Waste Stream Technology Inc. 
40 CFR Part 136 Method 624 
EPA 624 

Site: URS-PENN UNDFILL 
Date Sampled: 0311 2/96 
Date Received: 0311 2/96 

I Compound 

chloromethane 
vinvl chloride 
bromomethane 
chloroethane 
Trichlorofluoromethane 
I. I-dichloroethene 
rnethvlene chloride 
trans-I ,2-dichloroethene 

lbenzene 

lbromodichloromethane 
~chloroethvlv~nvl ether 
s-1.3-dichloro~ro~ene 

ltoluene 
tranGl.3-dichloropropene 
1.1.2-trichloroethane 
tetrachloroethene 
dibromoch~oromethane 
chlorobenzene 
lethvlbenzene 
bromoforrn 
1.1 -2.2-tetrachloroethane 
1.3-dichlorobenzene 

Toluene-d8 (%I 
Bromofluorobenzene (%) 

Dilution Factor 1 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Group Number: 9604-030 
Report Units: uglL 
Matrix: AQUEOUS 

TRMT TRAIN #2 ANALYSIS I&I1 

0311 2/96 
I 

Detection Limit/ 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
40 CFR Part 136 Method 624 
EPA 624 

Site: URS-PENN LANDFILL 
Date Sampled: 03/12/96 
Date Received: 0311 2/96 

Group Number: 9604-030 
Report Units: uglL 
Matrix: AQUEOUS 

I Compound 

chloromethane 

toluene 

Dilution Factor 1 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection Limit/ 
QC Limits (%) 

WS25622 
TRMT TRAIN #3 ANALYSIS H 
N A 
0311 2/96 

Result Q 



Waste Stream Technology Inc. 
Method 624 Method Blank Results 
EPA 624 

Site: URS-PENN LANDFILL 
Date Sampled: NA 
Date Received: NA 

I Compound 

chloromethane 

1 :I-dichloroethane 
chloroform 
1 ,I .I .-trichloroethane 
carbon tetrachloride 
benzene 
1.2-dichloroethane 
ltrichloroethene 
1,2-dichloro~ro~ane 
bromodichloromethane 
2-chloroetnvlvinvl ether 

tetrachloroethene 
dibromoch~oromethane 
chlorobenzene 

Dilution Factor 1 

Group Number: 9604-030 
Report Units: PPB 

Lab ID Number 18031296 
Client ID N A 
Date Extacted NA 
Date Analyzed 03/12/96 

I 

Detection Limit1 
QC Limits (%) Result Q 

IB denotes Instrument Blank. 
NA denotes Not Applicable. 



Waste Stream Technolo3y lnc. 
40 CFR 136 Method 625 SVO 6 

EPA 625 

Site: URS-PENN LANDFILL Group Number: 9604-030 
Date Sampled: 0311 2/96 Report Units: uglL 
Date Received: 0311 2/96 Matrix: AQUEOUS 

I Lab ID Number I ~ ~ 2 5 6 2 1  
Client ID 
Date Extracted 
Date Analyzed 

TRMT TRAIN #2 ANALYSIS 1811 
0311 3/96 
03/13/96 

I I 

n-nitrosod~methylamine 
Bis(2-chloroethy1)ether 

Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 

Q I Compound 

2.0 
2.0 
2.0 

2.0 
2.0 
2.0 

U 
U 
U 
U 
U 

lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-ch1orethoxy)methane 

r2,4-~ichloro~henol 

Detection Limit1 
QC Limits (%) 

I 

Hexachlorocyclopentadiene 

2.4.6-Trichlorophenol 

Result 

U 
U 
U 
U 

U 

2.0 
2.0 
2.0 

2.0 
2.0 
2.0 

pp 

1,2-Dichlorobenzene 

Bis(2-chloroisopropyl)ether 
Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 

1,2,4-Trichlorobenzene 

2-Chloronaphthalene 

Acenaphthylene 
Dimethvl~hthalate 

U 
U 
U 

U 
U 
U 

2.0 
2.0 
2.0 
2.0 
2.0 

U 
U 

2.0 

2.0 
2.0 

, 

2,6-Dinitrotoluene 
Acenaphthene 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

Naphthalene 
2.0 
2.0 

2.0 
2.0 

U 
U 
U 

2,4-Dinitrotoluene I 2.0 1 2.0 

4-Chlorophenyl-phenylether 
Diethylphthalate 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 

2.0 

U 
U 

2.0 

2.0 
2.0 

4-Nitrophenol 

U 
U 
U 

2.0 
2.0 

2.0 
2.0 

10.0 
2.0 
2.0 
2.0 

10.0 

U 
U 

10.0 10.0 
Fluorene 

2.0 
15.4 
10.0 
2.0 
2.0 
2.0 

10.0 

U 

U 
U 
U 

U 
U 

2.0 2.0 



I Compound 

Anthracene 

Di-n-butvlphthalate 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection Limit/ 
QC Limits (%) 

. . 
Fluoranthene 
Pyrene 
Benzidine 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo[a]anthracene 

1 Chrvsene 

2.0 
2.0 

Dilution Factor 1 

~ ~ 2 5 6 2 1  
TRMT TRAIN #2 ANALYSIS l&ll 

0311 3/96 
03/13/96 

2.0 
2.0 

U 
U 

, . f 

. . 
Benzo[a]pyrene 
Indeno[l.2.3-cdlpyrene 
Dibenz[a, hlanthracene 
Benzo[g,h,i]perylene 
Hexachlorobutadiene 
4-Chloro-3-methvbhenol 

Result 

2.0 
2.0 

Benzo[b]fluoranthene 

Q 

U 
U 

2.0 
2.0 

2.0 , I 2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
4.0 

U 
U 
U 
U 
U 
U 
U 

20.0 1 20.0 

2.0 
2.0 
2.0 
2.0 
2.0 
4.0 

2.0 
4.0 
2.0 
2.0 

2.0 Benzolklfluoranthene 

U 
U 
U 
U 
U 
U 

2.0 
4.0 
2.0 
2.0 

2.0 



Waste Stream Technology Inc. 
40 CFR 136 Method 625 SVO s 

EPA 625 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 2/96 
Date Received: 0311 2/96 

Client ID 
Date Extracted 
Date Analyzed 

I 
Detection Limit/ 

Compound QC Limits (%) 

n-nitrosodimethylamine 1 2.0 

Bis(2-chloroethvl)ether 2.0 

Phenol 1 2.0 

2-Chlorophenol 2.0 
1,3-Dichlorobenzene 2.0 
1,4-Dichlorobenzene 2.0 

1.2-Dichlorobenzene 2.0 

Hexachloroethane I 2.0 

N-nitroso-di-n-propylarnine 2.0 

(Nitrobenzene 2.0 

1 lsophorone 2.0 

2-Nitrophenol 2.0 

2,4-Dimethylphenol 2.0 
Bis(2-ch1orethoxy)rnethane 2.0 
2,4-Dichlorophenol 2.0 

1,2,4-Trichlorobenzene 2.0 

Naphthalene 2.0 
Hexachlorocvclo~entadiene 2.0 

zenaphthylene I 2.0 
Dirnethylphthalate 2.0 
2,B-Dinitrotoluene 2.0 

2,4-Dinitrophenol 10.0 
2,4-Dinitrotoluene 2.0 
4-Nitrophenol 10.0 
Fluorene 2.0 
4-Chlorophenyl-phenylether 2.0 
Diethylphthalate 2.0 
4.6-Dinitro-2-rnethvlphenol 10.0 

1 Hexachlorobenzene 1 2.0 
Pentachlorophenol I 10.0 
Phenanthrene 2.0 

Group Number: 9604-030 
Report Units: uglL 
Matrix: AQUEOUS 

TRMT TRAIN #3 ANALYSIS H 
O3/l 3/96 
0311 3/96 

Result 1 .  Q I 



Client ID 
Date Extracted 
Date Analyzed 

I Compound 
Detection Limit/ 
QC Limits (%) 

Di-n-butylphthalate I 2.0 
Fluoranthene 
Pyrene 1 . 2.0 

2.0 

Benzidine 

3.3-Dichlorobenzidine I 4:O 

20.0 

Benzolalanthracene 

Chrysene 
Bis(2-ethylhexy1)phthalate 

Di-n-octylphthalate 
Benzo[b]fluoranthene 

Benzo[k]fluoranthene 
Benzolalwrene 

2.0 
2.0 
2.0 

2.0 

2.0 
2.0 
2.0 

I Benzo[g, h,i]perylene I 2.0 

WS25622 
TRMT TRAIN #3 ANALYSIS H 

0311 3/96 
03/13/96 

Butvlbenzvl~hthalate 

1 Hexachlorobutadiene 

2-Fluorobiphenyl (%) 1 43-1 16. 

2.0 

2.0 

2,4,6-Tribromophenol (%) 

Result 

2.0 

10-1 23. 

Q 

U 

Terphenyl-dl4 (%) 33-141. 

Dilution Factor 1 



Waste Stream Technolo Inc. 
40 CFR 136 Method 608 PesgCBs 

EPA 608 

Site: URS-PENN LANDFILL Group Number: 9604-030 
Date Sampled: 03/12/96 Report Units: uglL 
Date Received: 0311 2/96 

Compound 

alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
heptachlor 
aldrin 
heptachlor epoxide 
endosulfan I 
dieldrin 
4,4-DDE 
endrin 
endosulfan I1 
4,4'-DDD 
endrin aldehyde 
endosulfan sulfate 
4,4'-DDT 
chlordane 
toxaphene 
aroclor 10 16 
aroclor 1221 
aroclor 1232 
aroclor 1242 
aroclor 1248 

7 

aroclor 1254 
aroclor 1260 
Tetrachloro-m-xylene (%) 

Decachlorobiphenyl (%) 
Dilution Factor 1 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection Limitl 
QC Limits (%) 

0.003 
0.006 
0.003 
0.009 
0.020 
0.017 

0.008 

0.005 
0.005 

0.005 
0.01 1 
0.006 
0.005 
0.008 
0.060 
0.018 
0.069 
0.310 
0.270 
0.230 
0.380 
0.180 
0.092 
0.052 
0.060 

60-150. 
60-150. 

Matrix: AQUEOUS 

WS25621 
TRMT TRAIN #2 ANALYSIS 1811 

0311 3/96 
03/14/96 

Result 

0.003 
0.006 
0.003 
0.009 
0.020 
0.017 

0.008 

, 0.005 
0.005 
0.005 
0.01 1 
0.006 
0.005 
0.008 
0.060 
0.01 8 
0.069 
0.310 
0.270 
0.230 
0.380 
0.180 
0.092 
0.052 
0.060 

61.600 
80.800 

Q 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Waste Stream Technolo Inc. 
40 CFR 136 Method 608 PesNCBs 

EPA 608 

Site: URS-PENN LANDFILL 
Date Sampled: O Y I  2/96 
Date Received: 0311 2/96 

I Compound 

l heptachlor 

1 heptachlor epoxide 

endosulfan II 
4,4'-DDD 

aroclor 1242 
1 aroclor I248 

I Decachlorobiphenyl (%) 

Dilution Factor 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection LimiV 
QC Limits (%) 

0.003 
0.006 
0.003 
0.009 
0.020 
0.01 7 
0.008 
0.005 

Group Number: 9604-030 
Report Units: ug/L 
Matrix: AQUEOUS 

TRMT TRAIN #3 ANALYSIS H 
0311 3/96 
03/14/96 

Result 1 1  



Waste Stream Technology Inc. 
TCLP Pesticide Analysis 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 2/96 
Date Received: 0311 2/96 
TCLP Extraction Date: 0311 3/96 

I Compound 

(chlordane 
endrin 
gamma-BHC (Lindane) 

heptachlor epoxide 
methoxychlor 
toxaphene 
Tetrachloro-m-xylene (%) 

I Decachlorobiphenyl (%) 

Dilution Factor 1 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection Limit 
QC Limits (%) 

0.350 
0.055 

Group Number: 9604-030 
Report Units: uglL 
Matrix: TCLP Extract 

TRMT TRAIN #2 ANALYSIS 
0311 3/96 
03/14/96 

Result I I 



Waste Stream Technology Inc. 
PCBs in Water 
SW-846 8080A 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 2/96 
Date Received: 03/12/96 
TCLP Extraction Date: 03/13/96 

I Compound 

aroclor 1016 
aroclor 1221 
aroclor 1232 
aroclor 1242 

1 aroclor 1260 

I > ,  

I Decachlorobiphenyl (%) 

Dilution Factor 1 

Group Number: 9604-030 
~ e ~ o r t  Units: ug/L 
Matrix: TCLP Extract 

Client ID TRMT TRAIN #2 ANALYSIS 

Detection Limitl 
QC Limits (%) Result Q 



Waste Stream Technology Inc. 
8270 TCLP Semivolatile Organics 
131 118270 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 2/96 
Date Received: 03/12/96 
TCLP Extraction Date. 03/13/96 

Group Number: 9604-030 
Report Units: udL  
~ a t r i x :  TCLP ~ i t r a c t  

Lab ID Number 
Client ID 
Date Extracted 

WS25621 
TRMT TRAIN #2 ANALYSIS 
0311 3/96 

I I 

I Compound 

pyridine 
1.4-dichlorobenzene 

hexachloroethane 
hexachlorobutadiene 

Dilution Factor 1 

Detection Limit/ 
QC Limits (%) 

10 
10 

2,4-dinitrotoluene 
hexachlorobenzene 

pentachlorophenol 
2-Fluorophenol (%) 

Phenol-d6 (Oh) 
Nitrobenzene-d5 (%) 

2-Fluorobiphenyl (%) 

10 
10 

Result 

10 

10 

10 
10 

50 
21-100 

10-94 
35-1 14 

43-1 16 

Q 

U 

U 

10 

10 

U 

U 

10 
10 

50 
58 

49 
97 

90 

U 

U 
U 



Waste Stream Technology Inc. 
TCLP 8240 Volatile Organics 

131118240 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 2/96 
Date Received: 03/12/96 

Client ID 
TCLP Date 
Date Analyzed 

I' vinvl chloride 
I 

100 

I 

Group Number: 9604-030 
Report Units: uglL 
Matrix: TCLP Extract 

WS2562 1 
TRMT TRAIN #2 ANALYSIS 
0311 3/96 
0311 2/96 1 

I Compound Result 91 
50 I U 1 

Detection Limitl 
QC Limits (%) 

U 

I tetrachloroethene I 50 1 50 1 U ' 1 

2-butanone I 1000 1 1000 I U 1 
50 chloroform 

U 

50 

carbon tetrachloride I 50 1 50 I U I 
50 1,2-dichloroethane 

U trichloroethene 

50 

I 
benzene I 50 1 50 I U 1 

chlorobenzene 50 50 

I Toluene-d8 (Oh) 81-117 98 1 
Dilution Factor 1 

50 

U 

50 

1 -4-dichlorobenzene I 50 1 50 I U I 
103 Bromofluorobenzene (Oh) 

1.2-Dichloroethane-d4 (%) 1 70-121 1 107 1 I 
74-121 



Waste Stream Technology Inc. 
Metals Analysis Result Report 

Site: URS-PENN LANDFILL 
Date Sampled: 03/12/96 

ate Received: 0311 2/96 

Lab ID Number: 
Client ID: 
Date Extracted: 

Analyte Detection 
Limit 

Group Number: 9604-030 
Report Units: mg/L 
Matrix: AQUEOUS 

TRMT TRAIN #2 ANALYSIS I&I1 

0311 2/96 

Result ( Analyzed. 
Date 1 Analysis Method ' 1 

777 000 0311 3/96 EPA 200.7 
* . 0.005 03/14/96 EPA 206.2 
,. . 0.009 0311 4/96 EPA 204.2 
. . 0.003 0311 4/96 EPA 270.2 
* . 0.003 0311 4/96 EPA 279.2 
. 0.001 0311 3/96 EPA 245.2 



Waste Stream Technology Inc. 
Metals Analysis Result Report 

Site: URS-PENN LANDFILL Group Number: 9604-030 
Date Sampled: 0311 2/96 Report Units: mg/L 

ate Received: 0311 2/96 Matrix: AQUEOUS 

1 Analyte 
I I Zinc by ICP 
L 

Lead by ICP 

Cadmium by ICP 

Cobalt by ICP 

Nickel by ICP 

Barium by ICP 

Manganese by ICP 

Iron by ICP 

Chromium by ICP 

Magnesium by ICP 

TRMT TRAIN #3 ANALYSIS H 
Date Extracted- 

I I I 

Mercury by Cold Vapor 0.001 < 0.001 0311 3/96 I EPA245.2 



Waste Stream Technology Inc. 
TCLP Metals Analysis Result Report 

Site: URS-PENN LANDFILL Group Number: 9604-030 
Qate Sampled: 0311 2/96 Report Units: mg/L 

W a t e  Received: 0311 2/96 Matrix: TCLP Extract 
TCLP Extraction Date: 03/13/96 

Lab ID Number: 
Client ID: 

Date Extracted: 

Analyte 

WS25621 
TRMT TRAIN #2 ANALYSIS 1811 

03/13/96 

Lead by ICP 

Cadmium by ICP 

Barium by ICP 

Chromium by ICP 

Silver by ICP 

Arsenic by GFAA 

Selen~um by GFAA 

Mercury by Cold Vapor 

Detection 
Limit 

0.120 

0.015 

0.01 1 

0.01 1 

0.015 

0.005 

0.003 

0.001 

Analysis 
Method 

Result 

< 0.120 

< 0.01 5 

0.087 

0.01 5 

< 0.015 

< 0.005 

< 0.003 

< 0.001 

Date . 

Analyzed 

03/14/96 

03/14/96 

03/14/96 

03/14/96 

0311 4/96 

0311 4/96 

0311 4/96 

0311 3/96 

sw-846 601 0 

SW-846 601 0 

sw-846 601 0 

SW-846 601 0 

SW-846 601 0 

sw-846 7060 

SW-846 7740 

sw-846 7470 



Shipping: 6034 Corporate Dr. E. Syracuse, NY 13057-1 01 7 (315) 437-0255 F a  (315) 437-1209 
Mailing: Box 289 Syracuse, NY 13206 Buffalo (716) 662-21 18 
Albany (518) 45%3134 Rochester (71 6) 436-9070 
Binghamton (607) 724-0478 March 18 , 19 9 6 N e w  J e r s e y  (201) 703-1324 

Mr. Paul Morrow 
Laboratory Manager 
Waste Stream Technology-, Inc. 
302 Grote St. 
Buffalo, NY 14207-2496 

Re: Analysis Report #07396122 - 9604 URS-Penn 

Dear Mr. Morrow: 

Please find enclosed the results for your samples which were received 
on March 13, 1996. 

We have included the Chain of Custody Record as part of your report. 
You may need to reference this form for a more detailed explanation of 
your sample. Samples will be disposed of approximately one month from 
final report date. 

Should you have any questions, please feel free to give us a call. 

Thank you for your patronage. 

Sincerely, 

UPSTATE LABORATORIES, INC. 

Director 

Enclosures: report, methodology 

cc/encs: N. Scala, ULI 
file 

: Faxed results were given to your office on 3/15 and 
3/18/96. AJS 

Disclaimer: The test results and procedures utilized, and laboratory 
interpretations of data obtained by ULI as contained in this report are 
believed by ULI to be accurate and reliable for sample(s) tested. In 
accepting this report, the customer agrees that the full extent of any 
and all liability for actual and consequential damages of ULI for the 
services performed shall be equal to the fee charged to the customer 
for the services as liquidated damages. 

NY Lab ID 101 70 NJ Lab ID 73750 PA Lab ID 68375 



DATE: 03/18/96 

Upatate Laboratories, Inc. 
llyaia Results 
ort Number: 07396122 

Client I.D.: WASTE STREAM TECHNOLOGY, INC. 
Lab I.D.: 10170 

Sampled by: Client 

PARAMETERS - - - - - - - - - -  
Total Kjeldahl Nitrogen 
TOC 

RESULTS - - - - - - -  
22Omg/l 
190mg/l 

KEY PILE# - - - - - - - - -  
~ ~ 1 2 1 3 3  
~ ~ 1 2 1 3 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ID:07396123 Yat:Water 9604 URS-PENN TREATMENT TRAIN 3 ANALYSIS H 1015H 03/12/96 G 

PARAMETERS - - - - - - - - - -  
Total Kjeldahl Nitrogen 
TOC 



UPSTATE LABORATORIES, INC. --- 
WASTE STREAM TECHNOLOGY, INC. 

KEY TO ANALYSIS REPORT #07396122: 

ULI 1.D.s: 07396122-123 

Parameter Method --------- ------ 
Total Kjeldahl Nitrogen 351.3 
TOC 415.1 

Reference --------- 

Method Reference Key: 

1 = "Methods for the Chemical Analysis of Water and Waste," USEPA, 
Environmental Monitoring Systems Laboratory, Cincinnati, EPA 
600/4-79-020, revised March 1993. 



LAB USE: REFRIGERATOR # SHELF ;f 



302 GROTE STREET 
...... BUFFALO, NY 14207 
O'L 0 G Y 
<_ ..., .... :.:.>: :,:.:,:,:.: .:.. . (71 6) 076-5290 9604 - 0 3 ~  -+ E~ 3 -  E w b 

CHAIN OF CUSTODY RECORD . . 

E REFRIGERATOR # SHELF # 

REUWISHED BY (SIGNATURQ 
I 

DATEIIIME 

Dlsmbuhon Onglnal accompanies shprnent Copy to coord~ndor field files 
bt \z d m ,  3/19/96 

RECEIVED BY (SIGNATURE) 
1 I 

I I I 

DATE/TIME REMARUS 



624 
625 
608 
TSS 

Alkalinity 
BOD 
COD 

Ammonia Nitrogen 
P H 

Total Metals 

Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 

ENVIRONMENTAL LABORATORY ACCREDITATION 
CERTIFICATION NUMBER (ELAP) I 1  179 



METHODOLOGIES 

T h e  s p e c i f i c  m e t h o d o l o g i e s  empl-oyed i n  o b t a i n i n g  t h e  
a n a l y t i c a l  d a t a  r e p o r t e d  a r e  i n d i c a t e d  o n  e a c h  o f  t h e  r e s u l t  
f o r m s .  T h e ' m e t h o d  numbers  shown r e f e r  t o  t h e  f o l l o w i n g  a n a l y t i c a l  
me thod  r e f e r e n c e s :  

M e t h o d s  f o r  C h e m i c a l  A n a l y s i s  o f  W a t e r  a n d  W a s t e s .  EPA 
6 0 0 / 4 - 7 9 - 0 2 0 ,  March 1 9 7 9 ,  R e v i s e d  1 9 8 3 ,  U . S .  E n v i r o n m e n t a l .  
M o n i - t o r i n g  a n d  S u p p o r t  L a b o r a t o r y ,  C i n c i n n a t i ,  O h i o  4 5 2 6 8 .  

F e d e r a l  R e g i s t e r ,  40 CFR P a r t  136: G u i d e l i n e s  E s t a b l i s h i n g  
T e s t  P r o c e d u r e s  f o r  t h e  Ana1ysi .s  o f  P o l l u t a n t s  Under  t h e  
C l e a n  Water A c t .  R e v i s e d  J u l y  1 9 9 2 .  

T e s t  Methods  f o r  E v a l u a t i n y  S o  Lid Was te :  P h y s i c a l  / C l ~ e i i i  i c a l  
M e t h o d s .  T h i r d  E d i t i o n ,  R e v i s e d  S e p t e m b e r  1 9 9 4 ,  U n i t e d  
S t a t e s  EPA SW-846. 

A n n u a l  Book o f  ASTM S t a n d a r d s ,  Volume 11. ASTM, 1 9 1 6  R a c e  
S t r e e t ,  P h i l a d e l p h i a ,  P e n n s y l v a n i a  1 9 1 0 3 .  

S t a n d a r d  M e t h o d s  f o r  t h e  E x a n i i n a t i o n  o f  W a t e r  a n d  
Wastewater. ( 1 8 t h  E d i t i o n )  . Amer ican  Pub1 i c  H e a l t h  
A s s o c i a t i o n ,  1 1 0 5  1 8 t h  S t r e e t ,  N W ,  W a s h i n g t o n ,  D.C. 2 0 0 3 6 .  



Waste Stream Technology Inc. 
40 CFR Part 136 Method 624 
EPA 624 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 1/96 
Date Rece~ved: 0311 1/96 

I Compound 

chloromethane 
vinvl chloride 
bromomethane 
chloroethane 
Trichlorofluoromethane 
I. 1 -dichloroethene 
rnethvlene chloride 
trans-I -2-dichloroethene 
I, I -dichloroethane 
chloroform 
1.1 ,I -trichloroethane 
carbon tetrachloride 
benzene 
1.2-dichloroeti~ane 
trichloroethene 
1.2-dichloropropane 
bromodichloromethane 
2-chloroethvlvinvl ether 
cis-1.3-dichloropropene 
toluene 
trans-1.3-dichloro~ro~ene 
1.1.2-trichloroethane 
tetrachloroethene 

1 2-dichlorobenzene 
1 2-Dichloroethane-d4 

Bro rno f luo r~benzene .~~~~ 
Dilution Factor 1 

Group Number: 9604-027 
Report Units: ug/L 
Matrix. AQUEOUS 

Lab ID Number Ws25607 
Client ID METALS TREATED TRIAL 1ICOMP 18828 
Date Extracted NA 
Date Analyzed 03/12/96 

I 

Detection Limit/ 
QC Limits (%) Result Q 



Waste Stream Technolo y Inc. % 40 CFR 136 Method 625 SVO s 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 1/96 
Date Received: 03/1'1/96 

Group Number: 9604-027 
Report Units: ug/L 
Matrix: AQUEOUS 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection Limiti 
QC Limits (%) 

2.0 

WS25607 
METALS TREATED TRIAL IICOMP 18828 

0311 2/96 
0311 2/96 

Result (2 1 Compound 

n-nitrosodirnethylarnine 
Bis(2-chloroethy1)ether 

Phenol 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

Bis(2-chloroisopropyl)ether 

I Nitrobenzene 

1 Naphthalene 

Acenaphthylene 
Dirnethylphthalate 

2.6-Dinitrotoluene 

Acenaphthene 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 

1 ~exachloroberizene 

I Pentachlorophenol 



Client ID 
Date Extracted 
Date Analyzed 

METALS TREATED TRIAL IICOMP 18828 
03/12/96 
03/12/96 

I 1 

Anthracene 

Di-n-butylphthalate 

Fluoranthene 

I Compound 

Dilution Factor 1 

Detection Limitl 
QC Limits (%) 

Result 

2.0 

2.0 

2.0 

U 

U 

U 
U 
U 

U 

, . 
Benzo[b]fluoranthene 

Benzo[k]fluoranthene 
Benzo[a]pyrene 
Indeno[l.2,3-cdlpyrene 
Dibenz[a,h]anthracene 

Benzo[g, h,i]pery lene 
Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Fluorophenol ( O h )  

Q 

2.0 Pyrene 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

4.0 

21-100. 

U 

U 

U 

Benzidine 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 

Benzo[a]anthracene 

Chrvsene 

40.0 

95.0 

89.0 
82.0 

2.0 

2.0 
2.0 
2.0 
2.0 

2.0 

2.0 
4.0 

58.0 

Phenol-d6 ( O h )  ( 10-94 . 

20.0 1 20.0 

U 
U 
U 
U 
U 

U 
U 
U 

Nitrobenzene-d5 ( O h )  

2-Fluorob~phenyl ( O h )  

12.4.6-Tribromoohenol (%) 

2.0 

4,O 
2.0 

2.0 

35-1 14. 

43-1 16. 
10-123. 

2.0 
4.0 - . 

2.0 

2.0 



Waste Stream Technology Inc. 
Method 625 Method Blank Analysis 

EPA 625 Report 

site: URS-PENN LANDFILL Group Number: 9604-027 

Date Sampled: NA Report Units: PPB 
Date Received: NA 

Client ID 

lsophorone I 2.0 1 2.0 I U 

n-nitrosodimethylamine 
1 I I 

2.0 2.0 I U 

I I 

2-Nitro~henol 

I Compound 

2.0 

Detection Limit1 
QC Limits (%) 

U 
U 

Bis(2-dhloroethyl)ether I 2.0 

2.0 I U 

2.0 . 

U 

U 

Bis(2-chloroisopropy I)ether 

Result 

U 
U 

U 
U 

. U 
U 

U 

U 

u 

2,4-Dimethylphenol 1 2.0 1 2.0 

Fluorene I 2 0  1 2 0 1 7  

Q 

Phenol 

2.0 

Bis(2-ch1orethoxy)methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

Hexachlorocyclopentadiene 
2.4.6-Trichloro~henol 

U 
U 
U 
U 
U 

u 

2-Chloronaphthalene I 2.0 1 2.0 

2.0 
Hexachloroethane 

Acenaphthylene 
Dimethylphihalate 
2.6-Dinitrotoluene 
Acenaphthene 

1 2.4-Dinitro~henol 

U 
U 
U 

N-Nitrosod~phenylamine I 2.0 1 2.0 

2.0 

2.0 
2.0 

2.0 

2.0 
2.0 

4.0 

2.0 

2.0 

. . I I I 

4-Bromophenyl-phenylether I 2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 
2.0 

4.0 

2.0 

2.0 

2 0 
2.0 
2.0 
2.0 

10.0 

Diethylphthalate 

2.0 

2.0 

2 0 
2.0 
2.0 
2.0 

10 0 

2.0 

Hexachlorobenzene 

2.0 I U 

2.0 2.0 



Client ID N A 

Date Extracted 03/12/96 
Date Analyzed 03/12/96 

Compound 

Pentachlorophenol 
Phenanthrene 
Anthracene 
D-n-butylphthalate 

1 Fluoranthene 
1 Pyrene 

l Benzidine 
I Butylbenzylphthalate 

3.3-Dichlorobenzidine 

I 

Detection Limit/ 
QC Limits (OIL) 

Result Q 

l Chrvsene 

Benzo[a]py rene 

Indeno[l,2,3-cdjpyrene 

Phenol-d6 ( O h )  

Nitrobenzened5 (%) 

2-Fluorobrphenyl (%) 

TerphenylLdl4 (%) 7 
Dilution t-actor 7 
MB denotes Method Blank 
NA denotes Not Applicable 



Waste Stream Technolo Inc. 
40 CFR 136 Method 608 P e s g C B s  

EPA 608 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 1/96 
Date Rece~ved: 0311 1/96 

Compound 

1 heptachlor 

chlordane 

toxaphene 
aroclor 10 16 

aroclor 1221 
aroclor 1232 

aroclor 1242 

(aroclor 1248 
I aroclor 1254 

Dilution Factor 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection Limit1 
QC Limits ( O h )  

Group Number: 9604-027 
Report Units: uglL 
Matrix: AQUEOUS 

WS25607 
METALS TREATED TRIAL IICOMP 1EB28 

03112196 
03/14/96 

Result Q 

0.003 . U 
0.006 U 



Waste Stream Technology Inc. 
Method 608 Method Blank Results 

EPA 608 Report 

Site: URS-PENN LANDFILL 

Date Sampled: NA 
Date Received: NA 

Compound 

al~ha-BHC 

1 hewtachlor 
aldrin 

heatachlor eaoxide 

endosulfan I b- 
[endrin 

I endosulfan II 

I '  

I endrin aldehyde 
1 endosulfan sulfate 

chlorodane 
- 
toxa~hene 

aroclor 1242 
aroclor 1248 

-. -. - - - - 
I aroclor 1254 
aroclor 1260 
Tetrachloro-m-xylene (%) 

~ c a c h l o r o b ~ p h e n y l  (%) 
Dilution Cactor I 
MB denotes Method Blank 
NA denotes Not Appl~cable. 

Lab ID Number 
Client ID 
Date Extracted 
Date Analyzed 

Detection Limit1 
PC Limits (%) 

0.003 

Group Number: 9604-027 
Report Units: PPB 

MB96073 

0311 3/96 
0311 4/96 

Result 



Waste Stream Technology Inc. 
Method 150.1 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 1/96 
Date Received: 0311 1/96 

Group Number: 9604-027 
Report Units: p~ UNITS 
Matrix: AQUEOUS 

Client ID 
Analysis 1 Date 

I pH RESULT I 
I 1 

WS25607 METALS TREATED TRIAL IICOMP 168.28 0311 2/96 I 11 -47 1 



Site: URS-PENN LANDFILL 
Date Sampled: 0311 1/96 

k Date Received: 03/11/96 
Matrix: AQUEOUS 

Analyte 

Waste Stream Technology Inc. 
Analysis Result Report 

Group Number: 9604-027 
Report Units: mg/L 
BOD & COD Units: rng 02/L 
Alkalinity: rng/L as CaC03 

Lab ID Number: 
Client ID: 

WS25607 
METALS TREATED TRIAL IICOMP 1 B&2B 

Detection 
Limit 

I 

Result 

/iota1 Suspended Solids 1 4.0 1 < 4 
I I 1 I 

Analyzed Method 

0311 3/96 I EPA 160.2 

I I I I 
Alkalinity 

Chemical Oxygen Demand 

Ammonia Nitrogen 

1020 5.0 

Biochemical Oxygen Demand 

0311 3/96 I EPA 310.1 

< 50 50.0 

100.0 

0.1 

0311 8/96 I EPA 405.1 

31 1 

732 

0311 5/96 

0311 3/96 

ASTM 

EPA 350.3 



Waste Stream Technology Inc. 
Metals Analysis Result Report 

Site: URS-PENN LANDFILL 
Date Sampled: 0311 1/96 
Date Received: 03/1 1/96 

Group Number: 9604-027 
Report Units: mg/L 
Matrix: AQUEOUS 

Lab ID Number: 
Client ID: ETALS TREATED TRIAL IICOMP 1B&2B 
Date Extracted: 0311 2196 

Analyte 

Z~nc by ICP 

Lead by ICP 

Cadm~um by ICP 

Cobalt by ICP 

Nickel by ICP 

Barlum by ICP 

Manganese by ICP 

Iron by ICP 

Chromlum by ICP 

Magneslurn by ICP 

ciVanad~um by ICP 

Alummum by ICP 

Beryll~um by ICP 
- 

Calcium by ICP 

Copper by ICP 

S~lver by ICP 

Potasslum by ICP 

Sod~um by ICP 

Arsenlc by GFAA 

Antmony by GFAA 

Selenlum by GFAA 

Thallium by GFAA 

Mercury by Cold Vapor 

Detection 
Limit 

0 019 

0 120 

0 015 

0 030 

0 032 

0011 

0 003 

0 063 

0 011 

0 153 

0 040 

0 120 

0 003 

0 224 

0 011 

0 015 

1 250 

0 157 

0 005 

0 009 

0 003 

0 003 

0 001 

Result 
Analyzed Method 

c 0 019 

c 0 120 

< 0 015 

< 0 030 

< 0 032 

0 051 

< 0 003 

< 0 063 

< 0 011 

1 500 

< 0 040 

< 0 120 

< 0 003 

39 200 

< 0011 

< 0 015 

135 000 

884 000 

< 0 005 

< 0 009 

< 0 003 

< 0 003 

< 0 001 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

0311 2/96 

03/12/96 

0311 2/96 

0311 3/96 

0311 3/96 

0311 3/96 

0311 4/96 

0311 3/96 

0311 3/96 

0311 3/96 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200 7 
EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200 7 
EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 206 2 

EPA 204 2 

EPA 270 2 

EPA 279 2 

EPA 245 2 



Mr. Paul Morrow 
Laboratory Manager 
Waste Stream Technology, Inc. 
302 Grote St. 
Buffalo, NY 14207-2496 

Re: Analysis Report #07296016 - URS-.Perm Ave 
Dear Mr. Morrow: 

Please find enclosed the results for your samples which were received 
on March 12, 1996. 

We have included the Chain of Custody Record as part of your report. 
You may need to reference this form for a more detailed explanation of 
your sample. Samples will be disposed of approximately one month from 
final report date. 

Should you have any questions, please feel free to give us a call. 

Thank you for your patronage. 

Sincerely, 

UPSTATE LABORATORIES, INC. 

-. 
Anthony J. ~cal$-'"' 
Director 4, 

Enclosures: report, methodology 

cc/encs: N. Scala, ULI 
file 

Note: Faxed results were given to your office on 3/15/96. AJS 

Disclaimer: The test results and procedures utilized, and laboratory 
interpretations of data obtained by ULI as contained in this report are 
believed by ULI to be accurate and reliable for sample(s) tested. In 
accepting this report, the customer agrees that the full extent of any 

kW' and all liability for actual and consequential damages of ULI for the 
services performed shall be equal to the fee charged to the customer 
for the services as liquidated damages. 

NY Lah ID 10170 NJ Lab ID 73750 PA Lab ID 68375 



DATE: 03/18/96 

Upstate Laboratories, Inc. 
nalysis Results 
port Number: 07296016 

Client I.D.: WASTE: STREAM TECHNOLOGY, INC. 

APPROVAL : - , ; =, 
QC :>%&d 3 1  

Lab I.D.: 10170 
Sampled by: Client 

PARAMETERS 
- - - - - - - - - -  

Total Kjeldahl Nitrogen 

RESULTS 
- - - - - - 
280mg/l 



UPSTATE LABORATORIES, INC. --- 
WASTE STREAM TECHNOLOGY, INC. 

KEY TO ANALYSIS REPORT #07296016: 

ULI 1.D.s: 07296016-017 

Parameter Method Reference 
--------- ------ ------ --- 
Total Kjeldahl Nitrogen 351.3 1 

Method Reference Key: 

1 = "Methods for the Chemical Analysis of Water and Waste," USEPA, 
Environmental Monitoring Systems Laboratory, Cincinnati, EPA 
600/4-79-020, revised March 1993. 
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TABLE B-1 

~ennsylvania Avenue Landfill 

Number 

CHEMICAL 

Vinyl Chlonda 

Acstona 

Carbon Disvmds 

$1, Stnpps Innuant 

CancenbPbon 

(Irgnl 

Avg WgDeteci Conc ) 

14 8 

21 9 

28 

38 8 

1354 

23 1 

24 8 

1482 

I 4  8 

1.569 9 

2028 

298 7 

1356 

1.587 3 

75-014 

67-84-1 

7515-0 

Tnchlomethsns 

Banzana 

Tebachlorwthsns 

Toluene 

Chbrobsnrane 

Ethylbenrene 

Ammonia 

- 
:Ontaminant 

Emissions 

IIbhI 

1.48E-04 

218E-04 

280E-05 

3.68E-04 

1.35503 

2.31604 

2.46E-04 

1.46E.03 

1.48E.W 

1.55E.02 

203E-03 

3 W E M  

1 36E-03 

1.59E-02 

79-0-8 

7143-2 

127184 

10888-3 

1WW-7 

100.41-4 

lee441 -7 

Estimate of Contaminant Emissions from Air Stripper 
Using Average Detected Concentration Values from PAL RI Data 

Calculated Mar. 

~tential Annul Impad 

@dm7 

cp  

2.8E-03 

3.9EM 

4.9EU4 

8.5E-03 

24E-02 

4.1 E-03 

4.E-03 

2.E-02 

2.8E-03 

2.7E-01 

3.8E-02 

5.3E.02 

2.4E.02 

2 8E-01 

Emissions Short Tsrm lmpacl Emissions 

1. Air Shipper Influent Concamation - The I w l  of mnbmilunt assumad to be in the inRuenl water sham ma air soipper 

This number irtha m n p a  d t t d  Mlue based on PAL RI d&. 
2. Conbmlnant Emissionr . Asvlmsr m d  lm of the wlaUIe contaminank ln me wttar are removed by ma ah s'mpper 

Assume 20 gpm groundmlu flow ram and 3.000 d m  air flw rale. 

3. Assumad h e ~ h t  at slack P] 35 Aswm. building height d 35 It 



Estimate of Contaminant Emlsslons from Air Strlpper 
Using Design Concentration Values Developed in PAL FS 

AGC % d Albmblm 

Emisriom 

bdW 

1 Air Strippar Influent Concanhlh - The Iml dmnbmlnen lns rud  b bm In the inAu8dw1t-w sbnm blho wr stripper 

CslculaW M u  

h n h l  Annual lmpc 

(rm 
cp 

1 OEOZ 

1.5E42 

88Ea4 

2.8E42 

9.5142 

1.8E-m 

1.7EOZ 

l.OE41 

1.OEM 

l.lE+W 

l.OE41 

2.1E41 

i . i E + m  

0.1Ern 

This number is Ute darign CancatrsDion. Value dwalapad in the PAL FS for Ute mcepbral sizing 6 c m  mrllmale oT a PAL oillleashmk berbnant a w m .  
2. Conhrnlnant Emissiom - As rummat  lIX% d IhemIsUb sonhminanh in the w b r  arm ramorad by the air sbipper. 

Asrurne 20 gpm pmundwlel R a ,  nte mnd 3 . m  h air flou nta. 
3. kwrned height dsbck m): 35 Assume building heightd 35 R 



TABLE 8-3 

Estimate of Contaminant Emissions from Alr Stripper 
Using Leachate Treatablllty Study Data 

1 N r  Shipper lnnusnt Cancenhtion -The Iml c4 mhmlnant mssumed lo be in IJN inRvrnt water stream lo air d p p a  
This number is Uu mncanhlion msasumd in h e  a t  m p p r  Inmsnt durinp h e  PAL leachate bahbllity study. 

2 Car&amkunl Emissions. Asrurna 01.1 lM9CdIhevol.lii~ conhminanb In !hemtar am remarsd b y h  sir sbippr. 
Assume 20 ppm proundmbr llar ram and 3,OM dm air llw m(a. 

3. Assumed hwlghlc4stack (R). 35 Assume building heiphtc435 n 




