@ Stantec Memo

To: Mike Donenica and Garry McCarthy  From: Steve Calabro
Orleans CWMP Westford, MA
File: 195112931 Date: September 29, 2014

Reference: Effluent Discharge at the Tri-Town Site

As we all know, the Selectmen have voted to eliminate any treated effluent discharge via the RIBs
(rapid infiltration basins) at the Tri-Town site.

Our understanding of the rational is that there is concern that both the quantity of fresh water and
the nitrogen levels represented by this discharge could negatively impact Namskaket Marsh.

We are working to identify alternate sites but would also like to investigate a method to accomplish
some effluent discharge at the Tri-Town site that will have minimal impact on Namskaket Marsh.

We are working to reduce the flow that will go to Tri-Town, thereby reducing the impact on
Namskaket and other potential disposal sites.

One potential option we would like to consider is to discharge the treated effluent deep into the
Aquifer below the Lower Fine-Grained Unit (soil layer) so that most of the flow will pass under
Namskaket and out to the Bay. We could call this deep well injection. See the info attached.

Jesse Schwalbaum is the hydrologist who did all the modeling work for Wright-Pierce.

QUESTION: Would it be possible to reach out to Jesse and see if he will meet with us and render an
opinion on the impact of deep well injection? Will it result in more effluent flow going to the Bay vs
the Marsh2 If this approach looks promising we could get a proposal from Jesse to do some
modeling runs to prove out the concept.

Stantec has not budgeted any time for hydraulic analysis or modeling so we need some guidance
on how to handle this cost.

STANTEC CONSULTING SERVICES INC.

Step . Calabro P.E.
Associate/Sr Project Manager
Phone: (978) 577-1418

Design with community in mind
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these three scenarios are 0.74, 0.504 and 0.37 mgd. The particle tracks for each of these
scenarios is illustrated in Figures 14 through 16. In each scenario, the largest number of particles
are discharged to Namskaket Creek. Discharges also occurred to Little Namskaket Creek. The

particle trace analysis also indicates that a significant percent of the effluent-impacted

groundwater will flow beneath the coastal wetlands and estuaries and emerges in Cape Cod Bay.

No effluent-impacted water was predicted to flow to Rock Harbor. A summary of the ultimate

fate of the wastewater discharge for each of the scenarios is presented in Table 5.

TABLE 5
MODEL-PREDICTED FATE OF WASTEWATER DISCHARGES

Application Percentage of Total Discharge by Watershed
Scenario Volume Namskaket Little Cape Cod Rock
Namskaket Bay Harbor
# megd % % % %
2 0.740 65 10 25 0
3 0.504 68 8 24 0
4 0.370 71 3 26 0
1 0.030 100 0 0 0

There is a significant difference in groundwater travel times associated with the discharges or
ultimate fate of nitrogen-enriched groundwaters. Travel times to the upper portion of Namskaket
Creek, particularly to the wetlands located approximately one thousand feet to the west of the
Tri-Town site, will be on the order of months or years. Groundwater travel times to the
remainder of the Namskaket Creek system and Little Namskaket Creek would be on the order of
decades. Groundwater travel times to Cape Cod Bay are greater than 50 years and can be as long
as 300 years. This is because these groundwater flow paths go deep into the aquifer. Because
the model does not account for saltwater, it is not possible to accurately predict these flows.
However, because the flows are deep within the aquifer, the discharges will not occur at the Cape

Cod Bay beaches.

groundwater and water quality at the beaches is impacted by stormwater discharges.

Those near-shore discharges are derived from much more shallow

In addition to the first four scenarios summarized in Table 5, an additional simulation (Scenario
5) was conducted to determine the potential impacts associated with a theoretical planning

horizon (year 2030) maximum wastewater discharge. Scenario 5 considers an annual average

10645E 7-4 Wright-Pierce
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