
 

 

Mr. Steven Moeller        November 30, 2020 
Project Manager 
New York State Department of Environmental Conservation 
270 Michigan Avenue, Buffalo, NY 14203 
 
Re: Shallow Bedrock Biological Amendments and Zero Valent Iron Pilot Test – Work Plan 
 Call Out # 134697: Former Vibratech, Inc., 537 East Delevan Avenue, Buffalo, NY 
 Standby Investigation and Remediation Services Contract (C100061) 
 New York State Department of Conservation (NYSDEC) Site #915165 
 
Dear Mr. Moeller, 
 
LiRo Engineers, Inc. (LiRo) has prepared this Shallow Bedrock Biological Amendments and Zero Valent Iron 
Pilot Test – Work Plan in support of New York State Department of Environmental Conservation (NYSDEC) 
remedial investigation at the Vibratech, Inc. site located at 537 East Delavan Avenue, Buffalo, NY (Site) (see 
Figures 1 and 2) in response to Call Out #134697. 
 
The purpose of the pilot test is to evaluate a single well, one-time, gravity injection/infiltration of Biological 
Amendments (i.e. 3-D Microemulsion and Bio-Dechlor Inoculum [BDI] Plus) and Zero Valent Iron (S-Micro 
ZVI) into the shallow overburden/bedrock (i.e. A-Zone) groundwater aquifer to reduce concentrations of 
chlorinated and petroleum volatile organic compounds and 1,4-Dioxane at the Site. 
 
All amendment materials are manufactured by Regenesis, Inc., and were selected after an evaluation of 
remedial technologies as summarized in the Bedrock Investigation and Groundwater Monitoring Report – 
Vibratech, Inc., dated October 29, 2020.  The design of the amendments (see Appendix A) was completed by 
Regenesis and is based upon current Site data.  The total volume of mixed amendments for the entire Pilot Test 
is approximately 1,150 gallons.  A summary of amendment mixture ratios and total volumes is presented in 
Table 1.   
 
For the injection/infiltration, monitoring well MW-11-03A has been selected as the injection location based 
upon its construction (depth of screen) and its location relative to other monitoring wells and other Site 
features such as storm sewers.  LiRo will provide mixing tank/containers and all necessary equipment to 
gravity feed biological amendments and ZVI into this well in the sequence and quantity detailed in Table 1.   
Empirical field data collected from MW-11-03A on November 5, 2020, reported sustainable infiltration rates 
between 1.29 gallons per minute (gpm) and 2.76 gpm (see Appendix B).  Given the design volumes and the 
anticipated infiltration rates, the estimated time required to infiltrate approximately 1,150 gallons of mixed 
amendments, by gravity, into MW-11-03A is between 8 and 16 hours.  This time estimate does not include 
mobilization and baseline (pre-injection) groundwater field measurements and sampling. 
 
Prior to and after infiltration of the amendments, LiRo will conduct field measurements of surrounding wells 
and complete four rounds of groundwater sampling with laboratory analysis.  A list of field parameters to be 
measured at selected monitoring wells is provided on Table 2.  A summary of groundwater sample laboratory 
analyses to be performed is provided on Table 3.  Table 4 provides a proposed schedule for the pilot test. 
 
All work shall conform to the following:  
1) Pilot Test requirements as defined in Tables 1 through 4, 
2) Regenesis, Inc., recommendations (Appendix A),  
3) Vibratech Quality Assurance Project Plan (QAPP), dated September 2018,  
4) Vibratech Field Sampling Plan (FSP), dated September 2018,  
5) Site Specific Health and Safety Plan (SSHSP), dated June 2018,  
6) Laboratory Testing to be performed by NYSDEC (Table 3), and 



 

 

7) Calibration of all field instruments/equipment to manufacturer recommendations. 
 
LiRo will provide to NYSDEC documentation of purchased materials used prior to the start of the pilot test. 
 
After completion and receipt of analytical results, LiRo will prepare a Pilot Test Report, in Draft and Final 
versions for NYSDEC review.   
 
Should you have any questions regarding this matter please contact me anytime at 716-882-5476 ext. 417. 
 
Sincerely, 
 
LiRo Engineers, Inc. 

 
Craig Taylor 
Project Manager 
 
Cc:  LiRo File 17-013-0289 
 Steven Frank (LiRo) 
 
Attachments 
 
Table 1  Material Application Volumes and Mixing Ratios 
Table 2  Field Measurements 
Table 3  Groundwater Parameters, Sample Numbers and Locations 
Table 4  Proposed Schedule 
Figure 1 Sample Location 
Figure 2 Site Map 
Appendix A Regenesis Design and Material Sheets 
Appendix B Boring Log and Field Infiltration Test 
 
 



 

 

 

 

 

 

 

 

 

 

TABLES 

  



TABLE 1
MATERIAL APPLICATION VOLUMES AND MIXING RATIOS

SHALLOW BEDROCK BIOLOGICAL AUGMENTATION AND ZERO VALENT IRON PILOT TEST
NYSDEC – VIBRATECH, SITE #915165

537 EAST DELAVAN AVENUE, BUFFALO, NEW YORK

Total Amount of 
Amendment to Apply

Gallons of Water to
Add for Application

Total Volume of Liquid
to Apply

Mixing Ratios
by Volume (Amendment/Water)

1
3-D Microemulsion
(Nutrient Mixture)

48 gallons
911 gallons

(potable water,
pH neutral)

959 gallons

0.052689 gallons of 3-D Microemulsion
per gallon of water

(200 ml/gallon)
(5.3% solution by volume)

or
5.27 gallons of 3-D Microemulsion

per 100 gallons of water

2
S-Micro ZVI

(Zero Valent Iron)
33 gallons 0 gallons 33 gallons No Mixing required Amendment is a liquid

3
BDI Plus

(Active Biological
Amendment)

2.37 gallons
90 gallons of de- oxygenated 

water (requires N2 purge)
92.37 gallons

0.026333 gallons of BDI Plus per gallon of water
(100 ml/gallon) (2.3% solution by volume)

or
2.37 gallons of

BDI Plus per 90 gallons of de-oxygenated water

4 Post Application Flush No Amendment
50 gallons

(pH neutral potable water)
50 gallons

50 gallons applied the day after infiltration is complete to flush well 
riser and screen

Notes:

1) All materials are to be infiltrated by gravity into a single location (MW-11-03A)

Infiltration Sequence
and Material



TABLE 2
FIELD MEASUREMENTS

SHALLOW BEDROCK BIOLOGICAL AUGMENTATION AND ZERO VALENT IRON PILOT TEST
NYSDEC – VIBRATECH, SITE #915165

537 EAST DELAVAN AVENUE, BUFFALO, NEW YORK

Field
Parameter Instrument/Equipment

Resolution
(Accuracy) Frequency Location

Water Level/Free 
Product`

Electronic Water Level Meter with Oil 
Interface Probe

0.01 feet
(+/-0.01 feet)

Prior to each sampling event with additional monitoring as 
determined in the field.

Purge Rate Low Stress/Flow pump
0.25 gpm

(+/- 0.1 gpm)

pH
0.1 Standard Units (SU)

(+/- 0.2 SU)

Temperature (Temp)
0.01 Degrees Centigrade (Co) (+/-

0.15 Co)

Conductivity (Cond)
0.1  micro Siemens/Centimeter 

(mS/cm)
(+/- 0.5%)

Dissolved Oxygen (DO) 0.01 milligram/liter (mg/L)

Oxygen Reduction 
Potential (ORP)

0.1 millivolts (mV)
(+/- 20 mV)

Salinity
0.01 parts per thousand

(+/- 1 % )

Turbidity
0.1 nephelometric turbidity units 

(NTU)
(+/- 5%)

Iron

(i.e. ferrous of Fe2)
HACH Kit Model IR-18C

0.2 milligrams per Liter (mg/L)
(+/- 1 mg/L)

Total Dissolved Iron

(i.e. ferric or Fe3)
HACH Test Strips

1 milligrams per Liter (mg/L) 
(+/- 1 mg/L)

Well Locations (count 16)
1) Injection Well: MW-11-03A

2) MW-10-03A
3) MW-07-03A
4) LMW-06B
5) LMW-06C

6) MW-08-03A
7) LMW-04A

8) MW-01-10A
9) MW-02-10A
10) MW-03-10A
11) MW-06-10A
12) LMW-02A
13) LMW-02B
14) LMW-02C

15) MW-05-94A
16) MW-13-03A

Injection Well (MW-11-03A)
(when practicable)

and
at each groundwater monitoring location

prior to each sampling event.

Flow Cell with
Multi-Parameter YSI
Type Probe or equal



TABLE 3
GROUNDWATER PARAMETERS, SAMPLE NUMBERS AND LOCATIONS

SHALLOW BEDROCK BIOLOGICAL AUGMENTATION AND ZERO VALENT IRON PILOT TEST
NYSDEC – VIBRATECH, SITE #915165

537 EAST DELAVAN AVENUE, BUFFALO, NEW YORK

Method Number of Events Locations
Number of Samples

per Event

1
Target Compound List (TCL)

Volatile Organic Compounds (VOCs)1 USEPA 8260C

2 1,4-Dioxane1 USEPA 8270D SIM

5 Total Iron

6 Total Ferrous Iron (i.e. Fe2)

Notes:
1) Excluded from parameter list for the Baseline sampling event (i.e. previous routine groundwater sampling results will be used for baseline).

Dissolved Gases in Water:
Acetylene, Methane, Ethene, and Ethane

Metabolic Acids:
lactic, pyruvic, acetic,
propionic, and butyric

Parameters

3

4

Event Count = 4

1) Baseline (Prior to Inj.)
2) 30-days (Post Inj.)
3) 90-days (Post Inj.)
4) 180-days (Post Inj.)

16 Samples per Event

5 Parameters
(Baseline Event)

7 Parameters
(30, 90 & 180-Day Events)

64 Total Samples
416 Total Analysis

Well Locations (count 16)
1) Injection Well: MW-11-03A

2) MW-10-03A
3) MW-07-03A
4) LMW-06B
5) LMW-06C

6) MW-08-03A
7) LMW-04A

8) MW-01-10A
9) MW-02-10A
10) MW-03-10A
11) MW-06-10A
12) LMW-02A
13) LMW-02B
14) LMW-02C

15) MW-05-94A
16) MW-13-03A

Standard Methods

USEPA 3005-FE



TABLE 4
PROPOSED SCHEDULE

SHALLOW BEDROCK BIOLOGICAL AUGMENTATION AND ZERO VALENT IRON PILOT TEST
NYSDEC – VIBRATECH, SITE #915165

537 EAST DELAVAN AVENUE, BUFFALO, NEW YORK

INDIVIDUAL TASK
DURATION

(DAYS)

CUMULATIVE
DAYS

(Relative to Injection)

1 Mobilization 21 -24 LiRo

2 Baseline Sampling 3 -3 LiRo

3
Injection of Biological Amendments

and Zero Valent Iron
3 0 LiRo

4 Baseline Laboratory Analysis Report 21 21 NYSDEC - Lab

5
Draft Baseline Sampling

Laboratory Tables to NYSDEC
7 28 LiRo

6 30-Day Sampling 3 33 LiRo

7 30-Day Laboratory Analysis Report 21 54 NYSDEC - Lab

8
Draft 30-Day

Laboratory Tables to NYSDEC
7 61 LiRo

9 90-Day Sampling 3 93 LiRo

10 90-Day Laboratory Analysis Report 21 114 NYSDEC - Lab

11
Draft 90-Day

Laboratory Tables to NYSDEC
7 121 LiRo

12 180-Day Sampling 3 183 LiRo

13 180-Day Laboratory Analysis Report 21 204 NYSDEC - Lab

14 Draft Report to NYSDEC 21 225 LiRo

15 NYSDEC Comments on Draft 14 239 NYSDEC

16 Final Draft Report to NYSDEC 14 253 LiRo

17 NYSDEC Comments on Final Draft 14 267 NYSDEC

18 Final Report to NYSDEC 14 281 LiRo

TIME REQUIRED FOR TASKS

TASK
RESPONSIBLE

PARTY
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APPENDIX A 
(Regenesis Design and Material Sheets) 

  

























 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
(Boring Log and Field Infiltration Test) 

  



537 East Delavan Avenue – Former Vibratech 
November 5, 2020 
Infiltration Tests at MW-11-03A 
 
Test #1 
 

DTW  9.73 ft toic 
DTB  13.57 ft toic 
Water Column  3.84 ft of water. 
 
Volume Injected 8 gallons. 
Single infiltration feed line from water reservoir to well. 
Head in reservoir allowed to drop. 
 
Start infiltration 9:17:00 
End Infiltration 9:23:12 
Duration  0:06:12 
8 gallons / 6.2 minutes = 1.29 gpm 
 
Additional manual water levels were not possible during the test due 
to the slug of distilled water rendering the WL meter inoperative (i.e. 
no electrical conductivity) 
 
 

Test #2 
 
DTW  10.14 ft toic  
DTB  13.57 ft toic 
Water Column  3.43 ft of water. 
 
Volume Injected 23 gallons. 
Two infiltration feed lines from water reservoir to well. 
Reservoir was replenished with new water during test to maintain 
a constant head for as long as possible.  Head in reservoir allowed 
to drop only during last 8 gallons. 
 
Start infiltration 12:57:50 
End Infiltration 13:06:09 
Duration  00:08:19 
23 gallons / 8.32 minutes = 2.76 gpm 
 
Additional manual water levels were not possible during the test 
due to interference from infiltrating water. 
 

 
The well accepted 2.75 gpm for 8 minutes without over topping.  Maximum rise in head was ~6.5 feet 
from static.  
 
A Chart of Datalogger water level data, collected during Test #2, is provided below: 
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MW-11-03A
INFILTRATION TEST #2

NYSDEC - VIBRATECH, INC.
537 EAST DELAVAN AVENUE, BUFFALO, NY

Injection of 23 gallons of water
over 8 minutes 19 seconds
at ~2.75 gpm.

Recovery:
5.591-feet of water column
3.671-gallons (2-inch well)
02:17 minutes:seconds
1.608 gpm recovery rate.

Start Infiltration
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End Infiltration
13:06:09
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