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To:  Benjamin McPherson (NYSDEC), Angela Martin (NYSDOH) 
 
From: James Edwards (Inventum) 
 
CC: Jon Williams (Riverview); John Yensan (OSC); John Black, P.E. and Todd Waldrop (Inventum) 
 
RE: Groundwater IRM Work Plan �t Addendum  

West Production Area 
 Riverview Innovation & Technology Campus, Inc. (Riverview) 
 Brownfield Cleanup Program Site No. C915353 
 Town of Tonawanda, New York 
 

Inventum Engineering, P.C. (Inventum), on behalf of Riverview Innovation & Technology Campus, Inc. 
(Riverview), is submitting this West Production Area Groundwater Interim Remedial Measure (IRM) Work 
Plan Addendum to outline the proposed modifications to the Groundwater IRM work plan as a result of 
the bench-scale testing conducted by Groundwater Treatment Technology (GWTT). The approved 
Groundwater IRM Work Plan was submitted to the New York State Department of Environmental 
conservation (NYSDEC) on December 20, 2021.  This Addendum documents and present the proposed 
changes in the initial treatment system components that resulted from the bench-scale testing conducted 
on samples of groundwater from the Riverview Brownfield Cleanup Program (BCP) Site.  

Background and Purpose 
The primary purpose of the Groundwater IRM work plan dated December 20, 2021, is to collect and treat 
groundwater that had, and has the potential to, transport site-related compounds, and particularly 
ammonia, cyanide and mercury to the stormwater collection system and ultimately the treatment ponds.   

Treatment System 
The approved Groundwater IRM work plan included a treatability bench test (bench test) to be completed 
by GWTT prior to the final selection of the initial treatment system equipment components.  The bench 
test was completed by GWTT in February 2022 and a summary of their findings are provided in Appendix 
A along with the supporting analytical data. As a result of the bench test findings, the chemical oxidation 
component has been removed due to the lack of free cyanide in the influent source water and the 
effectiveness of chemical oxidation to reduce the cyanide concentrations in the bench test effluent 
samples. The air stripper and the vapor phase carbon to treat the air stripper effluent vapor, have been 
removed from the treatment system. The bench test results showed the air stripping process produced 
little to no reduction of ammonia concentrations which is the primary constituent targeted by that 
technology. Volatile Organic Compound (VOC) reduction has been shown to be achievable using the 
Organoclay (OGC)/Granular Activated Carbon (GAC) filtration, although the size and contact time have 
been increased for the proposed system. 
 



M A R C H  1 8 ,  2 0 2 2  
P A G E  | 2 

 

 

The bench test was designed to confirm that the metals present in the influent are both dissolved and 
suspended.  The bench-scale testing demonstrated that a dissolved phase polishing technology in addition 
to the use of bag filters for mechanical filtration will be required to reduce the metals concentrations. The 
proposed treatment system includes a blend of adsorptive media (OGC/GAC) which were shown to reduce 
the dissolved metals.  A final mechanical filtration step consisting of 0.5-micron cartridge filters has been 
added. The filtration capacity of cartridge filters may be adjusted if start up or operational testing 
demonstrates that adequate filtration can be achieved with a 1-micron or larger cartridge filters.   
 
The proposed groundwater treatment system will be installed in the former maintenance shop.  The 
proposed treatment system which is shown on Figure 3 (GWTT Drawing Q009839-M-400) is designed to 
handle the range of compounds and concentrations based on the expected influent quality as tested 
during the bench scale study in the GWTT laboratory. As multiple sources will feed the system, the water 
will be treated using the following treatment components: 
 

1. A nominal 18,000-gallon influent settling or weir tank, with a dedicated secondary containment, 
will be located within the former maintenance shop and will be used as needed to reduce the 
total solids concentration directed to the oil water separator.  

2. Oil/water Separator (OWS) �t NAPL and passive organic compound treatment including; a oil 
skimmer to remove light NAPL; and a coalescing media pack and a parallel corrugated plate 
coalescer to collect dense NAPL  

3. Chemical pH adjustment �t to adjust pH if needed in an equalization tank after the (OWS) 
4. Chemical Precipitation �t TSS and filterable metals; 
5. Bag Filtration �t TSS and Particulate Metals (Polishing Phase);  
6. OGC/GAC filtration/absorption �t dissolved VOCs, Semi-volatile Organic Compounds (SVOCs) and 

dissolved metals.  Two organoclay/granular activated carbon (GAC)vessels will be operated in a 
series. The volume of each vessel is 75 cubic feet and contains 3,000 pounds of filter media.  

7. Cartridge Filtration �t TSS and Colloidal Metals (polishing phase); and 
8. Effluent Holding. 

 

The weir tank has been installed inside the treatment building to reduce the likelihood of groundwater 
freezing within the tank during a cold weather shutdown. A photoionization detector (PID) or instrument 
capable of VOCs monitoring and a lower explosive limit (LEL) meter will be installed near the opening to 
the weir tank which will be set to alarm if action levels are detected. A separate secondary containment 
has been constructed around the weir tank with a storage capacity of approximately 1,600 gallons, which 
is in addition to the secondary storage capacity within the building. Therefore, increasing the building 
storage capacity above approximately 9,240 gallons. 

Routine air samples will no longer be required since that the air stripper and vapor phase carbon are 
removed from the treatment system design.  

During the proposed groundwater treatment system startup, testing, and for the trial period of operation, 
the effluent will be discharged to the Town of Tonawanda under Permit No. 331 with a specific approval 
for discharge from the treatment system received from the Pre-treatment Coordinator. Following the trial 
period operation and testing, application for permit equivalence under Part 375-1.12 will be submitted. If 
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the permit equivalence is approved by the NYSDEC, the system will discharge to the North Storm Sewer 
or the Box Culvert for final treatment through the North and South Settling ponds and discharge through 
Outfall #001. 
 
Two piezometers will be installed north of each collection trench #4 and trench #5 and at each end of the 
trench opposite of the trench sump. Each piezometer will be installed to the top of clay to monitor the 
shallow groundwater. The location of the four piezometers will be determined in the field and will be 
located 10-feet to 15-feet north of the trenches in areas that will not be affected by ongoing operations. 
The approximate locations of the piezometers is shown on the attached Figure 5.  The depth to water will 
be measured before March 16th startup and weekly during the trial period. Construction details of the 
piezometers and water level gauging results will be provided to the Department at the end of the trial 
operational period. 

 
Schedule 
The updated schedule consists of the following: 

1. Bench-scale Testing �t Complete 
2. POTW Discharge Approval �t Complete 
3. Mobilization �t Starting March 8, 2022 
4. Installation, startup of collection systems and initial testing �t March 16, 2022 through March 18, 

2022 
5. Operational testing �t Starting March 21, 2022. 

 

  





 
 

 

Figures  
  



*All chemicals will be staged at the
metering point on a containment pallet
*Location to LEL meters and PID will be
determined during installation.

Decant water will be return to system
influent by a transfer pump



�0�:���%�&�3�������$
�;�;
�0�:���%�&�3�������&

�0�:���%�&�3�������' �;�;�;
�0�:���%�&�3�������&

�0�:���%�&�3�������$
�0�:���%�&�3�������$

�0�:���%�&�3�������&
�;�;

�0�:���%�&�3�������%

�0�:���%�&�3�������$
�;�;

�0�:���%�&�3�������$
�0�:���%�&�3�������%

�;�;

�0�:���%�&�3�������$ �0�:���%�&�3�������%�;�;

�0�:���%�&�3�������&�;

�0�:���%�&�3�������$
�0�:���%�&�3�������%

�;�;

�;�;�0�:���%�&�3�������%�0�:���%�&�3�������$

�7�3���%�&�3������

�7�3���%�&�3������

�7�3���%�&�3������

�7�3���%�&�3������

�7�3���%�&�3������

�7�3���%�&�3������

�7�3���%�&�3������

�7�3���%�&�3������

�7�3���%�&�3������

�7�3���%�&�3������
�7�3���%�&�3������

�7�3���%�&�3������

�7�3���%�&�3������

�6�6���%�&�3������

�:���%�&�3������ �:���%�&�3������
�:���%�&�3������

�6�6���%�&�3������

�0�:���%�&�3�������%
�0�:���%�&�3�������$

�0�:���%�&�3�������&
�;�;
�0�:���%�&�3�������$

�0�:���%�&�3�������'�;

�'�5�$�:�,�1�*���1�8�0�%�(�5�'

�,�
1�

9�
(�

1�
7�

8�
0�

��(
�1

�*
�,�

1�
(�

(�
5�

,�1
�*

���
���

���
&

�$
�5

�/�
,�6

�/�
(�

��'
�5

�,�
9�

(
�6

�8
�,�

7�
(�

���
���

�
�+

�(
�5

�1
�'�

2�
1�

���
�9

�,�
5�

*�
,�1

�,�
$�

���
���

���
��

���
���

���
���

���
���

���
���

���
�

�Z
�Z

�Z
���

,�Q
�Y

�H
�Q

�W
�X

�P
�(

�Q
�J

���
F

�R
�P

�'�
5�

$�
:�,

�1
�*

���
%

�<

�&
�+

�(
�&

�.�
(�

'

�$
�3

�3
�5

�2
�9

�(
�'

�3
�5

�2
�3

�(
�5

�7
�<

���
2�

)�
��,

�1
�9

�(
�1

�7
�8

�0
���

(�
1�

*�
,�1

�(
�(

�5
�,�

1�
*

�,�
0�

3�
2�

5�
7�

$�
1�

7�
�

���
7�

+
�,�

6�
��'

�5
�$

�:�
,�1

�*
���

3�
5�

,�1
�7

���
,�6

���
/�2

�$
�1

�(
�'�

��)
�2

�5
���

0�
8�

7�
8�

$�
/

�$
�6

�6
�,�

6�
7�

$�
1�

&
�(

���
$�

1�
'��

�$
�6

���
6�

8�
&

�+
���

,�6
���

6�
8�

%
�-

�(
�&

�7
���

7�
2�

��5
�(

�&
�$

�/�
/��

�$
�7

���
$�

1�
<

���
7�

,�0
�(

��
�,�

1�
)�

2�
5�

0�
$�

7�
,�2

�1
���

&
�2

�1
�7

�$
�,�

1�
(�

'��
�+

�(
�5

�(
�,�

1�
��,

�6
���

1�
2�

7�
��7

�2
���

%
�(

���
'�,

�6
�&

�/�
2�

6�
(�

'��
�2

�5
�5

�(
�3

�5
�2

�'�
8�

&
�(

�'�
��,

�1
���

$�
1�

<
���

)�
2�

5�
0�

��)
�2

�5
���

7�
+

�(
���

%
�(

�1
�(

�)
�,�

7�
��2

�)
���

3�
$�

5�
7�

,�(
�6

���
2�

7�
+

�(
�5

�7
�+

�$
�1

���
1�

(�
&

�(
�6

�6
�$

�5
�<

���
3�

$�
5�

7�
1�

(�
5�

6�
���

�)
�,�

1�
$�

1�
&

�,�
$�

/��
�,�

1�
6�

7�
,�7

�8
�7

�,�
2�

1�
6�

�
�6

�8
�%

�&
�2

�1
�7

�5
�$

�&
�7

�2
�5

�6
���

$�
1�

'��
�6

�8
�3

�3
�/�

,�(
�5

�6
���

:�,
�7

�+
�2

�8
�7

���
7�

+
�(

���
:�5

�,�
7�

7�
(�

1
�&

�2
�1

�6
�(

�1
�7

���
2�

)�
��,

�1
�9

�(
�1

�7
�8

�0
���

(�
1�

*�
,�1

�(
�(

�5
�,�

1�
*�

�

�1
�2

�7
�,�

&
�(

�����
��7

�+
�,�

6�
��'

�5
�$

�:�
,�1

�*
���

+
�$

�6
���

%
�(

�(
�1

���
3�

5�
(�

3�
$�

5�
(�

'��
�8

�1
�'�

(�
5�

��7
�+

�(
�'�

,�5
�(

�&
�7

�,�
2�

1�
��2

�)
���

$�
��/

�,�
&

�(
�1

�6
�(

�'�
��3

�5
�2

�)
�(

�6
�6

�,�
2�

1�
$�

/��
�(

�1
�*

�,�
1�

(�
(�

5�
���

���
��,

�7
���

,�6
���

$
�9

�,�
2�

/�$
�7

�,�
2�

1�
��2

�)
���

6�
7�

$�
7�

(�
��/

�$
�:�

��)
�2

�5
���

$�
1�

<
���

3�
(�

5�
6�

2�
1�

6�
���

�8
�1

�/�
(�

6�
6�

��$
�&

�7
�,�

1�
*

�8
�1

�'�
(�

5�
��7

�+
�(

���
'�,

�5
�(

�&
�7

�,�
2�

1�
��2

�)
���

$�
��/

�,�
&

�(
�1

�6
�(

�'�
��3

�5
�2

�)
�(

�6
�6

�,�
2�

1�
$�

/
�(

�1
�*

�,�
1�

(�
(�

5�
���

�7
�2

���
$�

/�7
�(

�5
���

7�
+

�,�
6�

��'
�2

�&
�8

�0
�(

�1
�7

���
,�1

���
$�

1�
<

���
:�$

�<
��

�*�:�7�7���,�5�0���:�3

�1

�)�,�*�8�5�(����

�7
�5

�(�
1�

&�
+�

��'�
,�6

�&
�+

�$
�5

�*�
(��

�&
�2

�1
�9

�(�
<�

$�
1�

&�
(��

�3
�,�

3�
(��

�/�
2�

&�
$�

7�
,�2

�1
�6

�%
�5

�2
�:�

1�
)�,

�(�
/�'�

��&
�/�

(�$
�1

�8
�3

���3
�5

�2
�*�

5�
$�

0�
��6

�,�
7�

(
�5

�,�
9�

(�5
�9

�,�
(�:

���,
�1

�1
�2

�9
�$

�7
�,�

2�
1�

��	�
��7

�(�
&�

+�
1�

2�
/�2

�*�
<

�&
�$

�0
�3

�8
�6

����
�,�

1�
&�

�
����

����
���5

�,�
9�

(�5
���5

�2
�$

�'
�7

�2
�1

�$
�:�

$�
1�

'�$
����

�1
�(�

:��
�<

�2
�5

�.�
����

����
���

�%
�&

�3
���6

�,�
7�

(��
�1

�R
����

�&
����

����
����

������ ���� ���� ������ ������

�����,�1�&�+��� ���������)�(�(�7���������;������

�0
�$

�7
�&

�+
�/�

,�1
�(

���
$�

��,
���

���
�(

�$
�6

�7

�1�2�7�(�����7�K�H���D�V���E�X�L�O�W���G�U�D�Z�L�Q�J
�L�V���W�R���E�H���L�Q�F�O�X�G�H�G���L�Q���W�K�H���&�&�5��

�����L�Q�F�K���'�L�D�P�H�W�H�U���'�L�V�F�K�D�U�J�H���/�L�Q�H�����7�\�S���� �&�R�O�O�H�F�W�L�R�Q���7�U�H�Q�F�K������
�5�D�L�O���%�H�G���D�Q�G���%�R�X�Q�G�D�U�\���3�U�R�W�H�F�W�L�R�Q

�&�R�O�O�H�F�W�L�R�Q���7�U�H�Q�F�K������
�1�R�U�W�K���R�I���1�R�U�W�K���6�W�R�U�P���6�H�Z�H�U

�&�R�O�O�H�F�W�L�R�Q���7�U�H�Q�F�K������
�'�R�Z�Q���J�U�D�G�L�H�Q�W���5�D�L�O���%�H�G���&�R�O�O�H�F�W�L�R�Q

�&�R�O�O�H�F�W�L�R�Q���7�U�H�Q�F�K������
�5�H�G�X�F�H���)�O�R�Z���)�U�R�P���/�L�J�K�W���2�L�O

�&�R�O�O�H�F�W�L�R�Q���7�U�H�Q�F�K������
�3�U�R�W�H�F�W���%�R�[���&�X�O�Y�H�U�W

x x
x

x
xx

SUMP #4

SUMP #5

P-BCP-01 P-BCP-02






































































































































































	20220318_110211
	Groundwater Collection and Treatment _ IRM Work Plan _ Addendum Rev 1 03152022

