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RECOMMENDED FINAL DECISION
INTRODUCTION

In this appeal, the Petitioners Indian Brook Cranberry Bogs, Inc. (“Indian Brook”) and Wanda Jane Warmack (“Ms. Warmack”) challenge a Groundwater Discharge Permit (“Permit”) that the Southeast Regional Office of the Massachusetts Department of Environmental Protection (“MassDEP” or “the Department”) issued on April 22, 2014 to the Applicant Sawmill Development Corporation pursuant to the Massachusetts Clean Waters Act (“MCWA”), G.L. 
c. 21, §§ 26-53, and the Groundwater Discharge Permit Regulations, 314 CMR 2.00 and 5.00.  The Permit authorized the Applicant’s discharge of 66,000 gallons of effluent per day to the ground from an onsite privately owned wastewater treatment facility (“PWTF”) to be built at a proposed condominium complex known as The Village at Sawmill Woods WRRF (“the proposed Project”) on Sawmill Road in Plymouth, Massachusetts (“Sawmill Road”).  The condominium complex would include 200 three bedroom units.  The proposed Project is a Chapter 40B real estate development project that was first approved by the Town of Plymouth Zoning Board of Appeals (“ZBA”) in 2006 pursuant to G.L. c. 40B, §§ 20-23.
  The ZBA’s decision acknowledged that “the design and operation of [the PWFT] [would] be subject to [the] Department[’s] . . . review and approval.”  Indian Brook Cranberry Bogs, Inc. and Jane Warmack v. Board of Appeals of the Town of Plymouth, et al., Misc. Case No. 06 MISC 322281 (GHP) and Case No. 08 MISC 381955 (GHP), Decision (October 9, 2009) (“Land Court’s Decision”), at p. 6, ¶ 18.

Indian Brook and Ms. Warmack, as the Applicant’s abutters, unsuccessfully challenged the ZBA’s approval of the proposed Project in Massachusetts Land Court.  Id.  After a three day trial, the Court (Piper, J.) affirmed the ZBA’s approval in October 2009, and its judgment was affirmed by the Massachusetts Appeals Court in December 2010.  Land Court Decision; Indian Brook Cranberry Bogs, Inc. v. Zoning Board of Appeals of Plymouth, 78 Mass. App. Ct. 1111 (2010) (Unpub.).  The Applicant was a party in the Land Court litigation, but not the Department.  Id.
     
Indian Brook owns 237 acres of land adjacent to the Applicant’s land on Sawmill Road, and approximately 97 of these acres are cranberry bogs.  Ms. Warmack owns a home in a 180 lot subdivision adjacent to the Applicant’s land.  Both Indian Brook and Ms. Warmack contend that the Department erred in issuing the Permit to the Applicant and request that the Permit be rescinded for a number of reasons.

First, they contend that the Department purportedly ignored the existence of hydraulic
and hydrogeological connections between the daily discharge of 66,000 gallons of effluent from the Applicant’s proposed PWTF and the irrigation water supply of Indian Brook’s cranberry bogs (from nearby Shallow Pond) and the groundwaters beneath the septic system serving Ms. Warmack’s home.  Petitioners’ Pre-Hearing Statement, at p. 3; Petitioners’ Post-Hearing Brief, at pp. 1-2, 4-11.
Second, they contend that the effluent discharge from Applicant’s proposed PWTF will purportedly raise nutrient, viral, and bacterial loading to the groundwaters contributing to Shallow Pond and the Permit contains no conditions or other requirements addressing the impact of that loading.  Petitioners’ Pre-Hearing Statement, at p. 3; Petitioners’ Post-Hearing Brief, at pp. 1-2, 15.  
Third, they contend that the Permit violates the “Total Maximum Daily Load” requirements of the Groundwater Discharge Regulations at 314 CMR 5.02 because the Permit purportedly contains no reasonable margin of safety regarding limitations on Total Nitrogen to account for the relationship between Total Nitrogen in groundwater and the known impacts of Total Nitrogen upon the irrigation water that Indian Brook uses from Shallow Pond.  Petitioners’ Pre-Hearing Statement, at p. 3; Petitioners’ Post-Hearing Brief, at pp. 1-2, 11-14.
Fourth, they contend that the Permit contains no limitations on effluent discharge of Total Phosphorus, and that the Department purportedly knew (or should have known) of the relationship between Total Phosphorus in groundwater and the known impacts of Total Phosphorus upon the irrigation water that Indian Brook uses from Shallow Pond.  Petitioners’ Pre-Hearing Statement, at p. 4; Petitioners’ Post-Hearing Brief, at pp. 1-2, 17-18.  As a result, they assert that the Permit violates the regulatory criteria of the Massachusetts Surface Water Quality Standards at 314 CMR 4.00 et seq.  
Fifth, they contend that the discharge of 66,000 gallons of effluent from the proposed PWTF will purportedly cause groundwater elevations to rise and render Ms. Warmack’s septic system non-compliant with both Title 5 (of the State Sanitary Code) and the Town of Plymouth regulations governing on-site septic systems.  Petitioners’ Pre-Hearing Statement, at p. 4; Petitioners’ Post-Hearing Brief, at pp. 1-2, 18-26.

Lastly, they contend that the Permit purportedly fails to impose conditions necessary to

meet the performance standards of 314 CMR 5.06, “Restrictions on the Issuance of a Permit.”  Petitioners’ Pre-Hearing Statement, at p. 4; Petitioners’ Post-Hearing Brief, at pp. 1-2, 15.

The Applicant and the Department dispute the Petitioners’ claims and request that the Permit be affirmed on the following grounds:

(1)
that the Petitioners lack standing to challenge the Permit because they

purportedly are not “person[s] aggrieved” by the Permit within the 
meaning of 314 CMR 2.08(2);

(2)
that the Department properly considered the relevant impacts of the
proposed discharge to the groundwater at the site, and to areas purportedly down gradient from the discharge point, including Total nitrogen, Total Phosphorus, bacteria, and other potential contaminants;
  

(3)
that the Permit has conditions that ensure compliance with the water
Quality standards required by Massachusetts Surface Water Quality Standards at 314 CMR 4.00 et seq.;
 and  

(4)
that the proposed Project’s location in the Plymouth Carver Sole Source
Aquifer did not preclude the Department’s issuance of the Permit.
  
On January 15, 2015, I conducted an evidentiary Adjudicatory Hearing (“Hearing”) to resolve the following issues presented by the Petitioners’ appeal of the Permit
:

1.
Whether Indian Brook has standing to appeal the Permit as a “person

aggrieved” pursuant to 314 CMR 2.08(2)?

2.
Whether Ms. Warmack has standing to appeal the Permit as a “person

aggrieved” pursuant to 314 CMR 2.08(2)?

3.
If Indian Brook and/or Ms. Warmack have standing to appeal the Permit did the Department properly issue the Permit in accordance with the
Groundwater Discharge Regulations at 314 CMR 5.00?

a.
Did the Department consider the relevant impacts of the proposed

discharge to the groundwater at the site, and to areas purportedly down gradient from the discharge point, including Total nitrogen, Total Phosphorus, bacteria, and other potential contaminants?

b.
Does the Permit have conditions that ensure compliance with water
quality standards required by the Massachusetts Surface Water Quality Standards at 314 CMR 4.00 et seq.; and   

c.
What effect, if any, does the proposed Project’s location in the
Plymouth Carver Sole Source Aquifer have on the issuance of the Permit? 

At the Hearing, the parties were represented by legal counsel and presented witnesses and documentary evidence in support of their respective positions in the case.  The witnesses were cross-examined or available for cross-examination on Pre-filed Testimony (“PFT”) that they filed prior to the Hearing.  The Hearing was also stenographically recorded by a certified Court Reporter, and a written transcript of the recording was made available to the parties following the Hearing, which assisted them in filing their respective Closing Briefs in the case.

Three witnesses testified on behalf of the Petitioners at the Hearing: (1) Indian Brooks’

President, Peter Stearns (“Mr. Stearns”); (2) Ms. Warmack; and (3) an expert witness, Neal Price (“Mr. Price”), a Senior Hydrogeologist with the engineering firm Horsley Witten Group, Inc. (“HW”) based in Sandwich, Massachusetts.
  Mr. Price has a Masters of Science degree in Geology from the University of Massachusetts at Amherst and over 20 years of environmental consulting experience in the hydrogeology area.  Mr. Price’s PFT, ¶¶ I.2-I.4.
  “The nature and extent of the work he has conducted [in the hydrogeology area] includes nutrient management, wastewater disposal feasibility studies, groundwater and surface water modeling, watershed and drinking water protection studies, water supply investigations, and wetland restoration and estuarine hydrology studies, as well as development review and permitting.”  See Mr. Price’s Resume attached to his PFT.  He is familiar with the requirements of the Groundwater Discharge Permit Regulations, and also familiar with the area where the proposed PWTF is to be located as a result of his work for the Town of Plymouth and the Pinehills residential community in Plymouth, located approximately one mile from the proposed PWTF.  Mr. Price’s PFT, ¶¶ I.3-I.4.  Mr. Price’s experience includes working with the Town of Plymouth on the adjacent “Briggs” parcel to identify and develop new public water supply sources and on the development of a replacement public drinking water well at the Town’s Wannos Pond well site whose Zone II wellhead protection area purportedly comes within approximately 30 feet of the proposed PWTF.  Id.
   

At the Hearing, the Applicant called two expert witnesses: (1) Dr. Bruce L. Jacobs (“Dr. Jacobs”), a Professional Engineer
 with over 25 years of experience as an environmental consultant specializing in groundwater and surface water analysis; and (2) David C. Formato (“Mr. Formato”), a Professional Engineer with over 20 years of experience as an environmental consultant specializing in all aspects of decentralized sewage treatment and disposal.
  Mr.  Jacobs holds several engineering degrees from the Massachusetts Institute of Technology (“MIT”), including a Doctorate in Environmental Engineering.  Dr. Jacobs’ PFT, ¶ 2.  He also is a senior partner at HydroAnalysis, Inc. (“HydroAnalysis”), an engineering and environmental consulting firm based in Brookline, Massachusetts, which “specializes in modeling and analysis of hydrology, water quality, and hydraulics applied to problems in surface water, groundwater, and hazardous waste site remediation.”  Dr. Jacobs’ PFT, ¶ 1.  Mr. Formato holds several science degrees, including a Bachelor of Science in Civil and Water Resources Engineering from the Worcester Polytechnic Institute.  Mr. Formato’s PFT, ¶ 2.  He also is the President of Onsite Engineering, Inc. (“Onsite”), an engineering and environmental consulting firm based in Franklin, Massachusetts, which “specializes in design, permitting, construction oversight and compliance monitoring of decentralized wastewater treatment facilities that employ subsurface groundwater disposal of treated effluent.”  Mr. Formato’s PFT, ¶ 1.

The Department called two expert witnesses at the Hearing: (1) Frank Mezzacappa, an environmental engineer in the Department’s Southeast Regional Office with over 30 years of experience in the permitting and construction of wastewater treatment facilities and sewer systems;
 and (2) Kermit Studley, a Hydrogeologist who has worked for the Department since 1992.
  Mr. Mezzacappa holds a Bachelor of Science degree in Civil Engineering Technology from the Wentworth Institute of Technology and has held a senior environmental engineering position with the Department for nearly 25 years.  Mr. Mezzacappa’s PFT, ¶¶ 1-2.  At the Department, Mr. Mezzacappa’s primary responsibility is working in the Groundwater Discharge Permit Program in the Department’s Southeast Regional Office, which has jurisdiction over permitting projects in a number of municipalities, including the Town of Plymouth where the proposed Project will be located.  Id., ¶¶ 2-3.  His duties include the review and issuance of Groundwater Discharge Permits to applicants pursuant to 314 CMR 5.00.  Id.  Mr. Studley holds several science degrees in the biology and geology fields, including a Masters Degree in Geology from the State University of New York at Buffalo.  Mr. Studley’s PFT, ¶¶ 1-2.  His responsibilities at the Department include the review and issuance of Groundwater Discharge Permits to applicants pursuant to 314 CMR 5.00.  Id., ¶¶ 2-3.  

Based on the evidence introduced at the Hearing, as described below, I find that Indian Brook and Ms. Warmack have standing to appeal the Permit as “person[s] aggrieved” pursuant to 314 CMR 2.08(2), but that the Department properly issued the Permit under the Groundwater Discharge Permit Regulations.  Accordingly, I recommend that the Department’s Commissioner 
issue a Final Decision affirming the Permit.  
STATUTORY AND REGULATORY FRAMEWORK
The MCWA “confers on the [D]epartment ‘the duty and responsibility . . . to enhance the quality and value of water resources and to establish a program for prevention, control, and abatement of water pollution.’”  Entergy Nuclear Generation Company v. Department of Environmental Protection, 459 Mass. 319, 323 (2011), citing, G.L. c. 21, § 27.  To that end, the statute authorizes the Department to “adopt standards of minimum water quality . . . ,” “prescribe effluent limitations, [and] permit programs and procedures applicable to the management and disposal of pollutants, including, where appropriate, prohibition of discharges,” “[a]dopt regulations requiring proper operation and maintenance of waste treatment facilities,” and “adopt rules and regulations which it deems necessary for the proper administration of the laws relative to water pollution and to the protection of the quality and value of water resources.”  G.L. c. 21, §§ 27(5), 27(6), 27(9) and 27(12).  The MCWA also directs that “[n]o person shall discharge pollutants into waters of the commonwealth nor construct, install, modify, operate or maintain . . . any treatment works, without a currently valid permit issued by the [Department].”  G.L. c. 21, § 43(2) (emphasis supplied).  
The MCWA defines a “pollutant” as:   
any element or property of sewage, agricultural, industrial or commercial waste, runoff, leachate, heated effluent, or other matter, in whatever form and whether originating at a point or nonpoint source, which is or may be discharged, drained, or otherwise introduced into any sewerage system, treatment works, or waters of the commonwealth.  

G.L. c. 21, § 26A (emphasis supplied); 314 CMR 20.02 (definition of “pollutant”).  The statute
defines “treatment works” and “facilities” as:  
any and all devices, processes and properties, real or personal, used in the collection, pumping, transmission, storage, treatment, disposal, recycling, reclamation or reuse of waterborne pollutants.

Id.; 314 CMR 20.02 (emphasis supplied).  
Pursuant to its authority under the MCWA, the Department has promulgated the Groundwater Discharge Permit Regulations at 314 CMR 5.00.  310 CMR 5.01.  These regulations govern “[the] discharges of pollutants to the ground waters of the Commonwealth[,]  . . .  the outlets for such discharges[,] and any treatment works associated with these discharges.”  Id.  The regulations are intended “[to] contro[l] the discharge of pollutants to the ground waters of the Commonwealth to assure that ground waters are protected for their actual and potential use as a source of potable water and surface waters are protected for their existing and designated uses and to assure the attainment and maintenance of the Massachusetts Surface Water Quality Standards set forth in 314 CMR 4.00.”  Id.

The Groundwater Discharge Regulations make it clear that “[n]o person shall discharge pollutants to ground waters of the Commonwealth without a currently valid permit from the Department pursuant to M.G.L. c. 21, § 43 and 314 CMR 5.00, except as otherwise provided in 314 CMR 5.05,” which does not govern here.  310 CMR 5.03(1).  The Regulations also provide that “[n]o person shall construct, install, modify, operate or maintain an outlet for such a discharge or any treatment works required to treat such discharge without having first obtained a 
discharge permit in accordance with [the Regulations] . . . .”  Id.  
FINDINGS
I.
THE PETITIONERS’ BURDEN OF PROOF AT THE HEARING

As previously explained at the July 16, 2014 Pre-Hearing Conference (“Conference”) that I conducted with the parties,
 under 310 CMR 1.01(13)(c)1, Indian Brook and Ms. Warmack, as the parties challenging the Permit, had the burden of proof on all of the Issues for resolution in the Appeal.
  The relevancy, admissibility, and weight of evidence that Indian Brook, Ms. Warmack, the Applicant, and the Department sought to introduce at the Hearing was governed by G.L. c. 30A, § 11(2) and 310 CMR 1.01(8)(a).  Under G.L. c. 30A, § 11(2): 

[u]nless otherwise provided by any law, agencies need not observe the rules of evidence observed by courts, but shall observe the rules of privilege recognized by law. Evidence may be admitted and given probative effect only if it is the kind of evidence on which reasonable persons are accustomed to rely in the conduct of serious affairs. Agencies may exclude unduly repetitious evidence, whether offered on direct examination or cross-examination of witnesses.

Under 310 CMR 1.01(8)(a), “[t]he weight to be attached to any evidence  . . . rest[ed] within the  discretion of the Presiding Officer. . . .”  

  As explained below, Indian Brook and Ms. Warmack met their burden of proof on the 
issue of standing, but not on their substantive claims challenging the Permit.

II.
INDIAN BROOK AND MS. WARMACK HAVE STANDING TO APPEAL 

THE PERMIT AS A “PERSON AGGRIEVED” PURSUANT TO 314 CMR 2.08(2).

Standing “is not simply a procedural technicality.”  Save the Bay, Inc. v. Department of Public Utilities, 366 Mass. 667, 672 (1975).  Rather, it “is a jurisdictional prerequisite to being allowed to press the merits of any legal claim.”  R.J.A. v. K.A.V., 34 Mass. App. Ct. 369, 373 n.8 (1993); Ginther v. Commissioner of Insurance, 427 Mass. 319, 322 (1998) (“[w]e treat standing as an issue of subject matter jurisdiction [and] . . . of critical significance”); see also United States v. Hays, 515 U.S. 737, 115 S.Ct.2431, 2435 (1995) (“[s]tanding is perhaps the most important of the jurisdictional doctrines”).

In this case, in order to have standing to challenge the Permit, Indian Brook and Ms. Warmack each had to demonstrate that they are a “person aggrieved” by the Permit within the meaning of 314 CMR 2.08(2).  This regulation provides in relevant part that:

. . . any person aggrieved by the issuance [of a Groundwater Discharge Permit], . . may file a request for an adjudicatory hearing  relative thereto with the Department.  The standing of a person to request a hearing, and the procedures for filing such request are governed by M.G.L. c. 30A and 310 CMR 1.01. . . . 

(emphasis supplied).  A “person aggrieved” must assert a plausible claim of a definite violation of a private right, private property interest, or private legal interest that the MCWA was intended to protect.  In the Matter of Whitney Farm, LLC, OADR Docket No. 2007-139, Recommended Final Decision (Remand) (May 14, 2010), 2010 MA ENV LEXIS 47, at 12-14, adopted as Final Decision (October 26, 2010), 2010 MA ENV LEXIS 46, citing, Ginther, 427 Mass. at 323; Sullivan v. Chief Justice for the Administration and Management of the Trial Court, 448 Mass. 15, 21 (2006); Professional Fire Fighters of Massachusetts v. Commonwealth, 72 Mass. App. Ct. 66 (2008); Compare, Standerwick v. Zoning Board of Appeals of Andover, 447 Mass. 20, 27-28 (2006) (definition of “person aggrieved” under G.L. c. 40B).  Additionally, the purported harm to the party’s private right, private property interest, or private legal interest must be specific or “particularized” to the party, meaning that the harm must be different in kind or magnitude from that suffered by the general public.  Id.; In the Matter of Edward C. Gordon and 129 Racing Beach Trust, OADR Docket No. WET-2009-048, Recommended Final Decision (March 3, 2010), 2010 MA ENV LEXIS 114, at 10-11, adopted as Final Decision (March 5, 2010), 2010 MA ENV LEXIS 13; In the Matter of Ronald and Lois Enos, OADR Docket No. WET-2012-019, Recommended Final Decision (February 22, 2013), 2013 MA ENV LEXIS 21, at 16-18, adopted as Final Decision (March 22, 2013), 2013 MA ENV LEXIS 20; In the Matter of Norman Rankow, OADR Docket No. WET-2012-029, Recommended Final Decision (August 6, 2013), 2013 MA ENV LEXIS 45, at 26-29, adopted as Final Decision (August 12, 2013), 2013 MA ENV LEXIS 79; In the Matter of Webster Ventures, LLC, OADR Docket No. WET-2014-016, Recommended Final Decision (February 27, 2015), 2015 MA ENV LEXIS 14, at 15, adopted as Final Decision (March 26, 2015), 2015 MA ENV LEXIS 10.  

“To show standing, a party need not prove by a preponderance of the evidence that his

or her claim of particularized injury is true.”  Gordon, 2010 MA ENV LEXIS 114, at 10, citing, Butler v. Waltham, 63 Mass. App. Ct. 435, 441 (2005); Enos, 2013 MA ENV LEXIS 21, at 16-17; Rankow, 2013 MA ENV LEXIS 45, at 27-28; Webster Ventures, 2015 MA ENV LEXIS 14, at 16.  As the Massachusetts Appeals Court explained in Butler:

[t]he “findings of fact” a judge is required to make when standing is at issue . . . differ from the “findings of fact” the judge must make in connection with a trial on the merits.  Standing is the gateway through which one must pass en route to an inquiry on the merits. When the factual inquiry focuses on standing, therefore, a plaintiff is not required to prove by a preponderance of the evidence that his or her claims of particularized or special injury are true. “Rather, the plaintiff must put forth credible evidence to substantiate his allegations. [It is i]n this context [that] standing [is] essentially a question of fact for the trial judge.”

63 Mass. App. Ct. at 441; Webster Ventures, 2015 MA ENV LEXIS 14, at 16-17; see also In the Matter of Hull, Docket No. 88-22, Decision on Motion for Reconsideration of Dismissal, 6 MELR 1397, 1407 (July 19, 1999) (party must state sufficient facts which if taken as true demonstrate the possibility that injury alleged would result from the allowed activity); Enos, 2013 MA ENV LEXIS 21, at 17-18; Rankow, 2013 MA ENV LEXIS 45, at 28-29; compare Standerwick, 447 Mass. at 37 (plaintiffs’ case appealing zoning decision cannot consist of “unfounded speculation to support their claims of injury”).

To sum up, to demonstrate standing to appeal the Permit, Indian Brook and Ms. Warmack had to put forth a minimum quantum of credible evidence in support of their claims that the Applicant’s proposed PWTF as approved by the Permit “would or could generate identifiable impacts on [their respective real] propert[ies]” that would be “different either in kind or magnitude from that suffered by the general public.”  310 CMR 10.04; Webster Ventures, supra, 2015 MA ENV LEXIS 14, at 17-18; Gordon, 2010 MA ENV LEXIS 114, at 11 and cases cited; Enos, 2013 MA ENV LEXIS 21, at 17-18; Rankow, 2013 MA ENV LEXIS 45, at 29.  Based on the testimony of their expert witness, Mr. Price, which for purposes of determining standing I must take as true, Hull, supra, I find that Indian Brook and Ms. Warmack have put forth a minimum quantum of credible evidence to meet the standing threshold to challenge the Groundwater Discharge Permit in this case.  Thus, they may proceed through the “[s]tanding . . . gateway . . . to [the] inquiry on the merits” regarding whether the Department properly issued the Permit to the Applicant.  Butler, 63 Mass. App. Ct. at 441; Webster Ventures, supra, 2015 MA 
ENV LEXIS 14, at 18.

Specifically, through Mr. Price, Indian Brook and Ms. Warmack presented evidence which if taken as true demonstrated the possibility that they will be adversely affected by the proposed PWTF and that their injury will be different in kind or magnitude from any injury that might be suffered by the general public.  Mr. Price testified that in his opinion there is a possibility that groundwater from the proposed PWTF will flow in the direction of Shallow Pond and if that occurs, Indian Brooks’ cranberry bogs could be adversely impacted by the effluent generated by the PWTF and that mounding resulting from PWTF’s operation could raise the groundwater elevation on Ms. Warmack’s property causing her septic system to fail.
  Mr. Price’s PFT, ¶¶ I.1 through I.5; II.4; III.1 through III.14; IV.1 through IV.4, IV.9 through IV.12; V.1 through V-14; Mr. Price’s Rebuttal PFT, ¶¶ I.1 through I.5; II.1 through II.5; III.1 through III.5; IV.3.  This finding of standing, however, is based on a lower standard of proof, and does not mean that Indian Brook and Ms. Warmack prevail on the merits of their substantive claims challenging the Permit.  As explained below, at pp. 17-53, they do not prevail on the merits because based on a preponderance of the evidence introduced at the Hearing, including expert testimony from the Applicant’s and the Department’s respective expert witnesses, the 
Department properly issued the Permit.

III.
THE DEPARTMENT PROPERLY ISSUED THE PERMIT IN ACCORDANCE WITH THE GROUNDWATER DISCHARGE REGULATIONS AT 314 CMR 5.00.

A.
The Department Properly Considered the Existence of Hydraulic and
Hydrogeological Connections Between the Daily Discharge of 66,000 Gallons of Effluent from the Applicant’s Proposed PWTF and the Irrigation Water Supply of Indian Brook’s Cranberry Bogs (From Nearby Shallow Pond) and the Groundwaters Beneath the Septic System Serving Ms. Warmack’s Home.



1.
The Testimony of the Petitioners’ Expert, Mr. Price
Through their expert, Mr. Price, Indian Brook and Ms. Warmack contended at the Hearing that the Department improperly issued the Permit because it purportedly failed to properly consider the relevant impacts of the proposed discharge to the groundwater at the Site, and to areas that are purportedly down gradient from the discharge point, including Indian Brook’s cranberry bogs and Ms. Warmack’s home.
  
First, Mr. Price testified that the Permit does not properly account for potential groundwater mounding impacts to: (1) Shallow Pond used by Indian Brook for irrigation of its cranberry bogs; (2) Ms. Warmack’s septic system; and (3) the Zone II wellhead protection areas of both the current Wannos Pond well site and the future public water supply well on the adjacent Briggs parcel.  Mr. Price’s PFT, ¶¶ III.1, VI.1-VI.4.  He testified that the groundwater mounding evaluation included in the Permit application was improperly performed because it utilized an initial saturated aquifer thickness of approximately 150 feet while on-site monitoring wells were only completed to a depth of approximately 10 feet below the water table.  Mr. Price’s PFT, ¶ III.2.  


Mr. Price testified that when conducting a groundwater mounding evaluation for a Groundwater Discharge Permit application, it is common and standard practice to assume only the extent of permeable saturated thickness demonstrated by on-site borings, or perhaps slightly more based upon the local hydrogeologic setting.  Mr. Price’s PFT, ¶ III.3.  He testified that the Applicant’s Hydrogeologic Report for the Permit application did not state exactly how much initial saturated thickness was used but it did state that the groundwater model had a bottom elevation of negative 100 feet.  Id.  He testified that with maximum illustrated groundwater elevations of 48 feet, the model’s initial saturated thickness is approximately 150 feet – far thicker than the 10 feet demonstrated by site monitoring wells.  Id.  

Mr. Price testified that the assumption of 150 feet of initial saturated thickness utilized by the Applicant in its groundwater mounding analysis is inconsistent with the geology encountered at the Briggs potential public water supply well located less than 1,000 feet west of the proposed PWTF.  Mr. Price’s PFT, ¶ III.4.  He testified that subsurface information obtained from the Briggs site is the closest source of subsurface geologic information to depth that he is aware of in proximity to the proposed PWTF.  Id.  He testified that the geology encountered at the nearby Briggs site exhibited a low permeability fine sand and silt layer approximately 40 feet beneath the water table, and that a similar layer of fine sand and silt was encountered at the Pinehills drinking water well approximately a mile to the southwest, and at numerous other Pinehills monitoring wells.  Id.  He testified that if present beneath the proposed PWTF site, this low-permeability layer at shallow depth would act as a functional bottom for the aquifer receiving infiltrated effluent from the PWTF.  Id.  He testified that a shallow low permeability layer beneath the proposed PWTF would decrease the available saturated thickness far below the 150 feet assumed by the Applicant and, accordingly, increase the groundwater mound that would result from the PWTF’s operation.  Id.  He testified that because the subsurface drilling conducted by the Applicant as part of the Permit application only went as deep as approximately 10 feet below the water table, neither he, the Applicant, nor the Department know what the available saturated thickness is in the area of the proposed PWTF, and, consequently, only the 10 feet of saturated thickness physically demonstrated at the site should be utilized for the groundwater mounding analysis.  Id.  He testified that in sum, the height and extent of the groundwater mound that may develop beneath the proposed PWTF has been underestimated in the Permit based upon the available site geologic data and the closest available off-site geologic data.  Id.  



2.
The Testimony of the Applicant’s Expert, Dr. Jacobs, and 
the Department’s expert, Mr. Studley

Mr. Price’s testimony on groundwater flow and mounding as set forth above was refuted by the probative testimony of the Applicant’s and the Department’s respective expert witnesses: Dr. Jacobs for the Applicant and Mr. Studley for the Department.  Their testimonial and documentary evidence demonstrates by a preponderance of the evidence that the Department properly considered the existence of hydraulic and hydrogeological connections between the daily discharge of 66,000 gallons of effluent from the Applicant’s proposed PWTF and the irrigation water supply of Indian Brook’s Cranberry Bogs (from Nearby Shallow Pond) and the groundwaters beneath the septic system serving Ms. Warmack’s home.  Indeed, their evidence, as discussed below, demonstrates that Mr. Price’s groundwater flow and mounding calculations did not follow accepted methodology for making those calculations and the Department’s guidelines.
a.
The Testimony of the Applicant’s Expert, Dr. Jacobs

Dr. Jacobs testified that for nearly ten years (since 2006), he has worked with the

Applicant on the proposed Project.  Dr. Jacobs’ PFT, ¶ 6.  He testified that his work for the Applicant has focused on assessing groundwater impacts attributable to the proposed PWTF, and that this assessment required the consideration of two factors: (1) the direction and lateral extent of the flow of treated effluent discharged underneath the soil absorption field and (2) the height of groundwater mounding.  Id., ¶¶ 7-8.  He testified that with respect to the first factor, the direction and lateral extent of the flow of treated effluent discharged underneath the soil absorption field is significant because treated effluent may still contain levels of certain chemicals above background level.  Id., ¶ 7.  For example, he testified that the Groundwater Discharge Permit Regulations at 314 CMR 5.00 require for most projects that effluent be treated to reduce the level of nitrate-nitrogen to 10 miiligrams per liter (“mg/l”). Id.  He testified that the flow of treated effluent, however, does not spread radially; rather, it tends to flow as a relatively narrow plume centered on the natural pre-existing direction of groundwater flow.  Id.

With respect to the second factor, Dr. Jacobs testified that the focus of his assessment has been the height of groundwater mounding.  Id., ¶ 8.  He testified that groundwater mounding is a localized increase in groundwater elevation, which occurs as a result of the release of treated effluent into groundwater.  Id.  He testified that treated effluent released from a soil absorption field for a PWTF will travel downwards through the unsaturated zone to the water table and then laterally outward into the aquifer, and that this results in an increase in the elevation of the water table.  Id.  He testified that the difference between the existing water table elevation and the post-discharge water table elevation is referred to as the mound height.  Id.  He testified that mounding is greatest directly beneath the soil absorption field and declines radially outward from the field, and that the rate of mound growth is highest when the discharge begins and falls off over time.  Id.  He testified that as it travels farther away from the soil absorption field, the groundwater elevations return back to pre-development levels, and that mound growth ceases when the increased water table elevation causes increased discharge at surface water bodies intercepted by the water table.  Id.

Dr. Jacobs testified that as part of his work for the Applicant he evaluated, among other things, potential impacts on Shallow Pond, which lies east of the proposed Project site, and Indian Brook’s cranberry bogs, which lie south of the site.  Id., ¶ 10.  He testified that after being retained by the Applicant in 2006, he examined the design plans for the proposed Project and the soil logs from on-site test pits and performed original numerical investigations of the direction of groundwater flow under existing and post-construction conditions.  Id., ¶ 11.  He testified that he also reviewed, assessed, and made use of a 1990 U.S. Geological Survey (“USGS”) report entitled “Geohydrology and Simulated Ground-Water Flow, Plymouth-Carver Aquifer, Southeastern Massachusetts (USGS, 1990, WRI 90-4204)” (“the 1990 USGS Report”).  Id; Exhibit B to Dr. Jacobs’ PFT.
  He testified that USGS data is commonly used to establish the conditions for groundwater simulations and is a reliable source of information modeling on the scale required for a proposed PWTF.  Id., ¶ 35.  
Dr. Jacobs testified that the 1990 USGS Report contained an isocontour map of the

water table elevation in an area that includes the proposed Project, Shallow Pond, and the neighboring cranberry bogs.  Dr. Jacobs’ PFT, ¶ 11.  He testified that this map was prepared based on measurements taken between November 30 and December 2, 1984, of the water level at monitoring wells, lakes and ponds, as well as other supplementary information on water surface elevation.  Id.  He testified that according to the 1990 USGS Report, the water table during this period approximated its long-term average over the period between 1951 and 1980, and noted that in general groundwater flow is away from elevated inland areas and towards groundwater discharge areas that include both streams and the shoreline. Id.  He testified that the Report also noted that a “distortion” of this generalized flow pattern occurs at ponds that act as zones of high hydraulic conductivity, where groundwater discharges into the ponds at their upgradient ends and reenters the aquifer at their downgradient ends.  Id.  He testified that the magnitude of the distortion is greatest in the largest and deepest ponds, with less distortion apparent in smaller ponds and reservoirs, and that this feature is apparent in the 1990 USGS Report water-table map in the area of Shallow Pond and the hydraulically connected cranberry bogs to the south of the pond.  Id.  He testified that the result of this feature is generally converging groundwater flow into the southwestern bogs and diverging flow out of Shallow Pond into the underlying aquifer.  Id.

Dr. Jacobs testified that in addition to reviewing the 1990 USGS Report he evaluated data collected from 16 test pits and groundwater monitoring wells installed at the site in 2006.  Id., ¶ 12.  He testified that percolation tests were also carried out at eight locations in order to determine the suitability of upper sandy material for the siting of the soil absorption field.  Id.  He testified that test pits installed in the vicinity of the proposed soil absorption fields had percolation rates of less than two minutes per inch, indicating that the soil were suitable for a soil absorption field.  Id.  He testified that the estimated depth to seasonal high groundwater at each of the test pits located at the soil absorption field was noted to be greater than the depth of the hole, and the deepest of these holes was 12-1/2 feet.  Id.

Dr. Jacobs testified that nine monitoring wells were installed at the site in August 2008 to evaluate the direction of groundwater flow and to measure the depth to water in each well.  Id., ¶ 13.  He testified that the data obtained from these wells resulted in the drafting of a map showing the location of the wells and the water table elevation at the wells.  Id.  He testified that the map also depicted the elevation of water in Shallow Pond measured at that time.  Id.

Dr. Jacobs testified that based on all of the information he reviewed and the numerical analyses he performed from 2006 to 2008, it was his opinion that the proposed PWTF would not impact either Indian Brooks’ cranberry bogs and Ms. Warmack’s septic system because: 
(1) treated effluent from the proposed PWTF would pass west of, and not into or under, Shallow Pond; (2) that treated effluent would not flow south into Indian Brook’s cranberry bogs; (3) the mound height directly beneath the PWTF’s soil absorption system would be approximately one foot; and (4) the mound height at Shallow Pond would be approximately six inches, but that the groundwater mound would not cause treated effluent from the PWTF to enter the Pond.  Id., 
¶¶ 14, 16; Exhibits C and D to Dr. Jacobs’ PFT.  He testified that his opinion was further confirmed by the hydrogeologic analysis that he performed in 2013 for the Applicant in connection with its application for the Permit and that was required by the Groundwater Discharge Permit Regulations.  Id., ¶¶ 17-23; Exhibits D, E, and F to Dr. Jacobs’ PFT.  

Dr. Jacobs testified that the Groundwater Discharge Permit Regulations at 314 CMR 5.09 require a permit applicant to perform a hydrogeologic evaluation prior to filing a permit application, the scope of which has to be approved by the Department.  Id., ¶ 17.  He testified that in June 2013, he prepared the scope of work for this required hydrogeologic evaluation and submitted it to the Department for its review.  Id., ¶ 18; Exhibits D, E, and F to Dr. Jacobs’ PFT.  He testified that he prepared the scope of work after “a pre-scoping” meeting for the hydrogeologic evaluation report took place at the Department’s Southeast Regional Office with Mr. Formato, Mr. Mezzacappa, and Mr. Studley.  Exhibit D to Dr. Jacobs’ PFT, at p. 1.
  At the meeting, the proposed Project was discussed and general guidelines were presented for analytical techniques and field work for the hydrogeologic evaluation.  Id.  As a result of the meeting, it was determined that the existing on-site monitoring wells might serve for measurement of water level, but the new wells would be required for the long-term groundwater monitoring program due to the absence of boring logs and well construction diagrams for the existing wells.  Id.
    

The objectives of the hydrogeologic evaluation report were to determine the suitability at the site for the installation and operation of an effluent disposal area with respect to water quality and hydrologic impacts to potential downgradient receptors.  Id., at p. 4.  The scope of work was based on the Department’s BRP WP83 guidance document for hydrogeologic evaluation reports (revised September 2009).  Id.  The principal tasks to be completed by the hydrogeologic evaluation were: (1) preparation of a hydrogeologic assessment; (2) soil evaluation and subsurface testing; (3) implementation of a groundwater monitoring program; and (4) preparation of a Final Site Report.  Id., at pp. 4-6.

The hydrogeologic assessment was to include a locus map, site plan, and relevant maps and plans from USGS and the Town of Plymouth.  Id., at p. 4.  The locus plan was to include the Zone II wellhead protection area delineation, and previous subsurface work was to be described and include soil and water quality data, and as-built diagrams and logs if available.  Id.  Water table fluctuations were to be evaluated using the Frimpter method, based on measurements from a representative monitoring well in a similar hydrogeologic setting,
 and the contributing watershed area was to be determined based on topographic maps and delineated.  Id.  Also, a list was to be generated of public and private water supply wells within 1/2 mile of the site based on information to be obtained from the Plymouth Board of Health, and the depth to bedrock was to be determined based on prior regional studies of the aquifer.  Id.

The soil evaluation and subsurface testing was to be performed through test pits to be constructed within the footprint of the proposed effluent disposal area, and soils dug up during the test pit installation would be logged by an approved soil evaluator.  Id.  The depth to water and evidence of seasonal high water table elevation, if encountered, would be noted and standard percolation tests would be carried out as required.  Id.  Three monitoring wells would be installed to determine hydrogeologic conditions within the aquifer, and these wells would be later used for the long-term groundwater monitoring plan if not destroyed during site preparation.  Id.  The wells would be installed to a depth of 10 feet below the water table, and the screen lengths would be 15 feet.  Id.  The wells would also be installed pursuant to the Department’s guidelines for monitoring wells, a professional geologist would log the soils encountered during installation of the wells, and boring logs and well construction diagrams would be prepared and included in the hydrogeologic evaluation report.  Id.  One soil sample from each well would be taken during installation of the monitoring wells and subject to grain-size analysis.  Id.

As discussed above, the wells would also be used later for the long-term groundwater monitoring plan if the wells were not destroyed during site preparation.  Id., at pp. 4-5.  One well would be installed upgradient of the effluent disposal area and two wells would be installed downgradient.  Id., at p. 5.  The wells would be developed by overpumping following installation, and the aquifer permeability would be determined based on slug tests to be performed on the wells.  Id.  In addition, standard methods that related the median grain size and grain uniformity to the hydraulic conductivity would be applied to provide additional information on the aquifer permeability, and the top of casing elevation of both existing and proposed wells would be surveyed.  Id.  The depth to water of all wells would also be measured in a single day and a contour map of water elevations would be prepared.  Id.  The map would be used for evaluation of the direction of groundwater flow and the magnitude of the hydraulic gradient, and the rate of flow would then be determined based on the calculated hydraulic gradient and the estimated hydraulic conductivity.  Id.  

The Final Site Report would at a minimum include maps showing the final grade and the relationship to seasonal high water, the results of mounding analyses, cross-sections showing seasonal high water elevation, the projected mound elevation, and the system bottom, the location of all on-site wells and as-built diagrams and logs from those wells, pre- and post-loading groundwater flow maps, and important site modifications and structures.  Id.  The plans for the long-term groundwater monitoring program would also be set forth in the Final Site Report.  Id.  The mounding analysis would be carried out by development of a numerical flow model, which would incorporate information on bedrock elevation, soil strata, hydraulic conductivity, recharge, effluent disposal area design rates, and water elevation at model boundaries.  Id.  The model would be carried out under steady-state conditions and used for evaluation of mounding height and the generation of water- level contours under post-construction conditions.  Id.  

The findings of the hydrogeologic investigation would be summarized within the Final Site Report, and would include a description of the site feasibility, and potential impacts and mitigation (if necessary) for nearby property, to groundwater or surface water supply, and to nearby sensitive receptors.  Id.  The Final Site Report would also include the location of the installed monitoring wells to be used in determination of compliance of the groundwater discharge permit conditions.  Id.  

[image: image1.png]


Dr. Jacobs testified that on July 15, 2013, the Department approved the proposed scope of work for the hydrogeologic evaluation subject to the following conditions, which were adhered to by the Applicant.  Dr. Jacobs, PFT, ¶ 18; Exhibit F to Dr. Jacobs, PFT.  

First, upon the completion of the work set forth in the scope of work, Dr. Jacobs was to prepare and submit a hydrogeologic evaluation report to the Department which was to identify the downgradient sensitive receptors that could be impacted by the proposed discharge and assess the current groundwater quality downgradient of the proposed discharge.  Exhibit F to Dr. Jacobs’ PFT, at pp. 1-2.  The report was also to discuss any anticipated impacts to these downgradient receptors and to overall downgradient groundwater quality.  Id., at p. 2.  Additionally, the report was to include a surveyed site plan prepared and stamped by a professional engineer that at a minimum would identify and document: (1) the locations/footprints of the primary and reserve disposal areas; (2) the locations of all test pits and percolation tests conducted as part of the hydrogeological investigation; (3) the locations and top-of-casing/top-of-PVC elevations of all borings/monitoring wells installed as part of the investigation and of all existing, on-site monitoring wells used in the investigation; and (4) the proposed locations of monitoring wells to be installed as part of the approved groundwater monitoring plan.  Id.  
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Second, any soil absorption system installed at the site would be required to be constructed within the footprint indicated on the plan and the discharge volume limited to that contained within the Department’s Site Approval Letter.  Id.
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Third, a groundwater monitoring well plan capable of identifying and assessing any impacts to groundwater flow and quality resulting from a discharge of effluent at the approved location had to be implemented.  Id.  Monitoring wells installed as part of the site investigation could be utilized provided they were appropriately located and-constructed-in accordance with the Department’s Standard References for Monitoring Wells.  Id.  Additional well locations had to be proposed if needed to monitor impacts to nearby sensitive receptors.  Id.  


Lastly, Dr. Jacobs was required to notify the Department at least one week prior to conducting any significant, on-site field work so that a Department representative could be present if necessary.  Id.


Dr. Jacobs testified that pursuant to the approved scope of work, he oversaw the installation of three monitoring wells at the proposed Project site (one upgradient and two downgradient of the proposed soil absorption field) and the performance of field tests for estimation of the permeability of saturated soils.  Dr. Jacobs’ PFT, ¶ 19.  He testified that this work and the other work discussed below was documented in the Applicant’s Hydrogeologic Report that he submitted to the Department on August 20, 2013 and that the Department approved on the October 17, 2013.  Id., ¶ 20.


Dr. Jacobs testified that in addition to installation of the three monitoring wells noted

above, the top of the casing elevation of four pre-existing wells at the Site were surveyed and on August 15, 2013, the depth to water was measured at the eight wells with known top of casing elevations.  Id., ¶ 19.  He testified that water samples were taken from the newly installed wells and analyzed for conventional water quality parameters as described in the approved scope of work for the hydrogeologic evaluation, and he constructed a numerical model of ground-water flow as a means of estimating the mound height.  Id.  He testified that the bounds of the model were set to the basin boundaries based on topographic contours and that model consisted of five layers.  Id.  He testified that  the lowermost layer was set to an elevation of 100 feet, which is consistent with the bedrock elevation in the vicinity of the soil absorption field shown in Figure 4 of a 2009 USGS report entitled “Hydrogeology and Simulation of Groundwater Flow in the Plymouth-Carver-Kingston​-Duxbury Aquifer System” (“the 2009 USGS Report”).  Id., Exhibit G to Dr. Jacobs’ PFT.  He testified that soil hydraulic conductivity was set to a representative value based on on-site field testing, and that the model was run in a steady- state mode.  Dr. Jacobs’ PFT, ¶ 19.  He testified that the peak mound height at the center of the soil absorption field was 1.5 feet, and that the mound height at the northeast property boundary (by Shallow Pond and Ms. Warmack’s property) was approximately two inches.  Id.  He testified that this two inch figure was well within normal expectations of the impact of leaching fields on neighboring properties, and that Mr. Price’s mounding calculations were inaccurate because as discussed below, Mr. Price’s estimated mound height at the septic absorption field on neighboring properties was erroneously high.  Id., ¶¶ 19, 21, 22, 31, and 37.  
Dr. Jacobs testified that Mr. Price’s contention that it is “common and standard practice to assume only the extent of permeable saturated thickness demonstrated by on-site borings” was incorrect.  Id., ¶ 34.  He testified that this practice is not mentioned in any Department guidance documents, and that the USGS investigations are commonly used to determine the extent of permeable saturated thickness in a groundwater model.  Id.  He testified that in the pre-scoping meeting that Mr. Formato and he had with Department staff members, Mr. Mazzacappa and Mr. Studley, he brought to the Department’s attention that the depth to bedrock at the site was 150 feet and requested guidance from the Department on the depth of the proposed wells.  Id.  He testified that in response, the Department stated that it was not necessary to drill to a depth to enable characterization of the depth to bedrock because the USGS had previously characterized the aquifer.  Id.

Dr. Jacobs testified that Mr. Price presented no geological data to support his contention that Dr. Jacobs’ analysis assumed a saturated thickness of 150 feet and that this was inconsistent with geology encountered at a well that had been reportedly drilled 1,000 feet to the west of the proposed soil absorption field.  Id., ¶ 35.  He testified that even if Mr. Price’s contention was true, it would not change Dr. Jacobs’ opinion regarding the propriety of the sources Dr. Jacobs used to simulate groundwater mounding conditions because the simulated conditions were selected deliberately and were based on the 2009 USGS Report.  Id.  He testified that surficial geology is presented in Figure 3 of that Report, and indicates that the soils at the proposed Project site consist of medium to coarse sand with a hydraulic conductivity of 100 to 150 feet per day.  Id.  He testified that the bedrock surface elevation in this area is shown in Figure 4 of the Report and depicts the area as having an elevation of approximately 100 feet National Geodetic Vertical Datum (“NGVD”) 29,
 based on two bedrock surface data points located approximately one mile to the southeast.  Dr. Jacobs PFT, 
¶ 35; Exhibit G to Dr. Jacobs’ PFT.  
Dr. Jacobs testified that Mr. Price also failed to support his contention that a fine sand and silt layer was found at two wells at a depth of 40 feet below the water table within a radius of one mile.  Dr. Jacobs’ PFT, ¶ 36.  He testified that assuming for the sake of argument that there might be a fine grained sand material at a depth of 40 feet below the water table of some indeterminate thickness and continuity, his opinion that the PWTF would not adversely impact Indian Brook’s cranberry bogs and Ms. Warmack’s septic system would remain the same.  Id.  He testified that he repeated his simulations for hydraulic conductivity from a depth of 40 feet below the water table and down to the bedrock reduced by a factor of five, and that the simulated mound elevation at the center of the soil adsorption field increased by approximately one foot relative to the results presented in the Applicant’s Hydrogeologic Evaluation Report to the Department.  Id.  He testified that this approximate one foot figure is within the PWTF’s design guidelines as it still allows for substantial distance between the seasonal high groundwater elevation under mounded conditions and the base of the leaching field.  Id.  He testified that at Ms. Warmack’s property, the new simulations result in an increase in the mound height relative to the initial simulations of approximately one-half inch, and that the total mound height at that location is still three inches.  Id.
Dr. Jacobs testified that Mr. Price’s mounding calculations for the proposed PWTF were also faulty because they were derived by using the Hantush Method, which has a number of limitations rendering the calculations as unreliable.  Dr. Jacobs’ PFT, ¶ 37.  He testified that the Hantush Method is limited because it presumes horizontal flow in an infinite aquifer, and, consequently, does not take into account local site conditions such as impermeable bedrock valleys or surface water bodies with fixed outlet elevations that would tend to locally increase or reduce the mounding height.  Id.  He testified that the Hantush Method is a transient solution, which makes it particularly well suited for calculation of mounding for short duration events like groundwater flow beneath a stormwater infiltration pond, but not for calculating mounding in connection with a PWTF.  Id.  He testified that the mound height for a continuous source of indefinite duration such as a soil absorption field for a PWTF is infinitely high when calculated using the Hantush Method, and, as result, it is necessary in carrying out the calculation to limit the duration for which the mound is calculated.  Id.  He testified that the Department’s Guidelines for the Design, Construction, Operation, and Maintenance of Small Wastewater Treatment Facilities with Land Disposal contain a discussion of mounding calculations in the context of a Groundwater Discharge Permit, and note that mounding calculations should be conducted for the maximum monthly flow (estimated as 80% of the design flow based on Title 5 calculations) for a duration of 90 days.  Id.
  He testified that Mr. Price’s mounding calculations erroneously used a duration period of 3,650 days and compounded that problem by using a highly unrealistic specific yield of 0.001.
  Id.  He testified that Mr. Price’s error results in an inflated increase in the pace of the mound height growth relative to a more realistic specific yield for the local conditions of 0.20.  Id.  He testified that the 2009 USGS Report on the Plymouth aquifer reported that the measured value of the specific yield in the aquifer varied from 0.02 to 0.35.  Id.  
In sum, Dr. Jacobs testified that Mr. Price’s mounding calculations did not follow accepted methodology and did not comply with the Department’s guidelines discussed above.  Id.  To further support his position, Dr. Jacobs testified that he repeated the mounding calculations that Mr. Price performed after changing the erroneous parameters of Mr. Price’s calculations as described above.  Dr. Jacobs’ PFT, ¶ 38.  Specifically, he testified that he simulated a flow equivalent to 80% of the maximum daily flow, a specific yield of 0.20, and a duration of 90 days, and that the resulting peak mound at the center of the soil absorption field was 2.2 feet and the calculated mound height at a distance of 1,700 feet is less than 7 inches.  Id., Hearing Transcript, at p. 107, lines 5-23; p. 108, lines 1-21.  He testified that the errors in Mr. Price’s mounding calculation grossly overestimated its value at the soil absorption field and at Ms. Warmack property, when in reality the anticipated impacts to the groundwater elevation at Ms. Warmack’s property will be minimal.  Id. 
b.
The Testimony of the Department’s Expert, Mr. Studley


In his testimony, Mr. Studley corroborated Dr. Jacobs’ groundwater flow and mounding calculations and concurred with Dr. Jacobs’ opinion that the proposed PWTF will not adversely impact Indian Brooks’ cranberry bogs and Ms. Warmack’s septic system.  Mr. Studley’s PFT, pp. 1-8.  He also shared Dr. Jacobs’ criticism of Mr. Price’s groundwater flow and mounding calculations.  Id.
Mr. Studley testified that the Applicant’s August 11, 2008 and August 15, 2013 water table elevation measurements for the proposed PWTF demonstrate that groundwater flow from beneath the proposed PWTF will not impact either Indian Brooks’ cranberry bogs or Ms. Warmack’s septic system.  Mr. Studley’s PFT, p. 3 (¶ 7).  He testified that the Applicant properly performed the August 2013 water table elevation measurements that were required for the Applicant’s Hydrogeologic Evaluation Report as set forth in Dr. Jacobs’ testimony above.  Id., pp. 2-3 (¶¶ 1-8).  He testified that the Report described the soil evaluation and subsurface testing that the Applicant performed at the proposed Project Site, which consisted of eight deep observation holes and eight percolation tests observed by Department personnel, and three monitoring well installations.  Id., p. 2 (¶ 4).  He testified that water table elevation measurements were recorded on August 15, 2013 at the newly installed monitoring wells, HA-1, HA-2 and HA-3, and at the pre-existing monitoring wells MW-2, MW-3, MW-4, and MW-7.  Id.  He testified that slug tests and grain size analyses were performed on the newly installed monitoring wells to determine the hydraulic conductivity of the water table aquifer, and that the bedrock surface elevation figure was based on the 2009 USGS Report.  Id.   

Mr. Studley testified that six percolation tests, which were witnessed by a Department staff member, were performed within the footprint of the proposed PWTF, and all results were less than two minutes per inch.  Id., p. 3 (¶ 5).  He testified that the proposed PWTF will be a 31,000 square foot structure (310 feet by 100 feet), that the design loading rate for the proposed PWTF is 2.5 gallons per day per square foot, and that with a discharge of 66,000 gallons per day, the proposed loading rate for the PWTF will be 2.13 gallons per day per square foot and less than the PWTF’s design loading rate of 2.5 gallons per day per square foot.  Id.

Mr. Studley testified that the potential impact of the wastewater discharge from a PWTF on private and public water supply wells and on surface water features is evaluated through a mounding analysis, and that the mounding analysis of the water table for the Applicant’s proposed PWTF was estimated using a numerical groundwater flow model entitled “MODFLOW” based on the data in the 2009 USGS Report.  Id., p. 3 (¶ 6).
  He testified that the input parameter values used for the steady-state simulations were hydraulic conductivity at 32 feet per day, aquifer recharge at 27 inches per year, and saturated thickness of the water table aquifer based on the bedrock surface elevation and water table elevation measurements at approximately 150 feet.  Id.  He testified that he concluded that the boundaries and input parameters of the groundwater flow model were reasonable and appropriate, and that estimated mounded seasonal high water table beneath the proposed PWTF was at elevation 41.9 feet (NAVD88).  Id.  He testified that the minimum vertical distance between the mounded seasonal high water table elevation would be 7.8 feet at the eastern end of the proposed PWTF, and, consequently the required four feet of vertical unsaturated separation would be maintained during the operation of the proposed PWTF.  Id.  He testified that the estimated water table mound declined to less than 0.2 feet at a distance midway between the proposed PWTF and Shallow Pond, and, accordingly concluded that the impact of the water table mound beyond this distance, specifically with respect to Indian Brooks’ cranberry bogs and Ms. Warmack’s septic 
system, would be negligible.  Id.  
In his testimony, Mr. Studley addressed Mr. Price’s contention that the Permit does not properly account for potential groundwater mounding impacts to the nearby Zone II wellhead protection areas of both the current Wannos Pond well site and the future public water supply well on the adjacent Briggs Parcel.  Id., pp. 3-4 (¶ 1), p. 4 (¶ 2).  Mr. Studley testified that contrary to Mr. Price’s assertions, the Applicant was not required to perform a hydrogeologic assessment of the potential impact of the effluent from proposed PWTF on any Zone II wellhead protection areas because the treated effluent infiltration bed for the proposed PWTF is not located within a Department approved Zone II wellhead protection area.  Id., at p. 4 (¶ 2).  He testified that according to the Department’s guidance document entitled “BRP WP 83 Hydrogeologic Evaluation Report Guidance,” the analysis is only required if a proposed PWTF will be located within a Department approved Zone II wellhead protection area or in an Interim Well Protection Area (“IWPA”).  Id.  

Mr. Studley also addressed Mr. Price’s contentions regarding the mounding of the water

table that will be caused by effluent discharged from the proposed PWTF.  Id., p. 4 (¶ 3).
He testified that the discharge of effluent from any PWTF will result in a “mound” in the height of the water table that is formed as the treated effluent percolates through the soil beneath the PWTF’s effluent infiltration bed.  Id.  He testified that the dimensions of the mound depend on the loading rate and duration, the size and shape of the effluent disposal bed, and the aquifer characteristics: transmissivity and specific yield.  Id.  He testified that Transmissivity (“T”) is defined as the product of hydraulic conductivity (“k”) and aquifer saturated thickness (“b”).  Id.  He testified that while Mr. Price’s statement that “[i]nitial saturated thickness is one of the two most important hydrologic factors controlling the height and extent of groundwater mounding estimation,” is technically correct, Mr. Price failed to address the second important factor: hydraulic conductivity that also controls the height and extent of the groundwater mounding estimation.  Id.  He testified that an increase in transmissivity or specific yield will decrease the mound height, and, likewise, a decrease in transmissivity or specific yield will increase the mound height.  Id.  He testified that Mr. Price’s omission of hydraulic conductivity in his testimony caused his mounding data results to be distorted and inaccurate.  Id.  

Mr. Studley also addressed Mr. Price’s testimony that questioned the validity of the groundwater mounding estimate set forth in the Permit that was based on an initial saturated aquifer thickness model of approximately 150 feet.  Id., pp. 4-5 (¶ 4).  As discussed above, Mr. Price contended that this 150 feet figure was much thicker than the 10 feet figure obtained from the site monitoring wells.  Id.  Mr. Studley testified that the 10 feet figure was accurate because the bedrock surface elevation of 100 feet NGVD was the bottom elevation of the groundwater model used for the groundwater mounding estimate that was based on the 2009 USGS Report.  Id.  He testified that the 10 feet figure obtained from site monitoring wells refers to the depth below the water table that a well is completed and in some instances, when there is no other existing information, this depth measurement can be used as an acceptable method of measurement for the initial saturated thickness.  Id.  He testified that in his professional opinion, well completion records coupled with water table elevation measurements and the bedrock surface elevation information based on the 2009 USGS Report was the correct method of estimating groundwater mounding resulting from effluent discharged from the proposed PWTF.  Id.  

Mr. Studley also shared Dr. Jacobs’ concerns regarding Mr. Price’s use of the Hantush

Method to estimate groundwater mounding resulting from the proposed PWTF.  Id., pp. 5-8 (¶¶ 5-14).  Mr. Studley testified that Mr. Price implied in his testimony that the Hantush Method is comparable in quality to the MODFLOW Method used by the Applicant to determine its groundwater mounding estimate, when the two methods are vastly different.  Id.  He testified that the Hantush Method  is a time and specific yield dependent model while the MODFLOW Method is independent of time and specific yield, and, consequently, Mr. Price’s use of the Hantush Method resulted in an inflated groundwater mounding estimate as Dr. Jacobs highlighted in his testimony.  Id.  

B.
The Department Properly Considered Issues Involving Total

Nitrogen, Phosphorus, Bacteria, and Other Potential Contaminants Resulting from Effluent Generated By the Proposed PWTF, and

the Permit Has Conditions that Ensure Compliance with the Water

Quality Standards of 314 CMR 4.00. 
As discussed above, the Groundwater Discharge Permit Regulations are intended in part “[to] contro[l] the discharge of pollutants to the ground waters of the Commonwealth to assure that ground waters are protected for their actual and potential use as a source of potable water and surface waters are protected for their existing and designated uses and to assure the attainment and maintenance of the Massachusetts Surface Water Quality Standards set forth in 314 CMR 4.00.”
  314 CMR 5.01.  The Regulations bar the presence of any “Pathogenic Organisms . . . in amounts sufficient to render the ground water detrimental to the public health, safety, welfare, or the environment, or impair the use of the ground water as an actual or potential source of potable water.”  314 CMR 5.10(3)(a).  “Pathogenic Organisms [are also barred from being] present in amounts sufficient to interfere with the attainment and maintenance of the existing and designated uses of hydrologically connected downgradient surface waters.”  Id.  

The Regulations require that all Groundwater Discharge Permits “contain limitations which are adequate to assure that no pollutants [are] discharged in an amount or concentration that would impair the use of the groundwater as an actual or potential source of potable water.”  314 CMR 5.10(3).  All Groundwater Discharge Permits are also required “[to] contain limits which are adequate to protect surface waters [of the Commonwealth] for their existing and designated uses and to assure the attainment and maintenance of the Massachusetts Water Quality Standards [at 314 CMR 4.00].”  Id.  To that end, the Department is required “[to] consider natural background conditions and any Total Maximum Daily Loads (“TMDL”) established by the Department.”  Id.  Under 314 CMR 5.02, a TMDL is:

the sum of a receiving surface water’s individual waste load allocations and load allocations and natural background which together with a margin of safety that takes into account any lack of knowledge concerning the relationship between effluent limitations and surface water quality, represents the maximum amount of 
pollutant that a surface water body can receive and still meet the Massachusetts Surface Water Quality Standards in all seasons.
The Massachusetts Water Quality Standards “designate the most sensitive uses for which the various waters of the Commonwealth shall be enhanced, maintained and protected; . . . prescribe the minimum water quality criteria required to sustain the designated uses; and [set forth] regulations necessary to achieve the designated uses and maintain existing water quality including, where appropriate, the prohibition of discharges.”  314 CMR 4.01(4).  The Standards’ Anti-degradation Provisions state that “[i]n all cases existing uses and the level of water quality necessary to protect the existing uses shall be maintained and protected.”  314 CMR 4.04(1).  The Provisions require that “High Quality Waters” be protected; these Waters are “waters whose quality exceeds minimum levels necessary to support the national goal uses, low flow waters, and other waters whose character cannot be adequately described or protected by traditional criteria.”  314 CMR 4.04(2).  The Provisions require that “these waters . . . be protected and maintained for their existing level of quality unless limited degradation by a new or increased discharge is authorized by the Department pursuant to 314 CMR 4.04(5).”  Id.  “Limited degradation also may be allowed by the Department where it determines that a new or increased discharge is insignificant because it does not have the potential to impair any existing or designated water use and does not have the potential to cause any significant lowering of water quality.”  Id.  
1.
The Testimony of the Petitioners’ Expert, Mr. Price

Based on the groundwater mounding estimates of their expert, Mr. Price, as discussed above, Indian Brook and Ms. Warmack contended at the Hearing that in issuing the Permit, the Department failed to properly consider issues involving pollutants such as nitrogen, phosphorus, bacteria, and other potential contaminants that might be present in the effluent generated by the proposed PWTF.  They also contended that the Permit fails to have adequate conditions to ensure compliance with the Massachusetts Water Quality Standards.

Specifically, Indian Brook and Ms. Warmack contended through Mr. Price that the Permit does not meet the Zone II wellhead protection standards of 314 CMR 5.10(4A) for effluent discharged from a PWTF within a Zone II wellhead protection area because effluent from the proposed PWTF “will enter the mapped Zone [II] area” of the existing Wannos Pond well site and “[will] also likely [enter] within the Zone II boundary of the potential . . . Briggs Well Site . . . .”  Mr. Price’s PFT, ¶¶ VI.1-VI.4.  Based on the same groundwater mounding estimates, Indian Brook and Ms. Warmack contended through Mr. Price, that the Permit “does not adequately achieve the [Massachusetts] Surface Water Quality Standards” because groundwater from the proposed PWTF will flow in the direction of, and adversely affect Shallow Pond, a source of irrigation for Indian Brook’s cranberry bogs.  Mr. Price’s PFT, ¶¶ V.1-V.14.  Mr. Price testified that “[n]utrients, [such as phosphorous and nitrogen, and] pharmaceuticals, toxins, and other potentially hazardous material present in the . . . effluent [generated by the proposed PWTF] and not treated as part of the [Permit] requirements for [the PWTF] would impact the ability of Indian Brook . . . to grow, market, and sell cranberries.”  Id., ¶ V.12.  He testified that the Permit has no limitations on phosphorous discharge, and as such, it will contribute to the eutrophication of Shallow Pond.”
  Id., ¶ V.13.  He testified that nitrogen present in PWTF’s effluent “will [also] degrade the water quality of Shallow Pond [because] [a]s issued, the [Permit allows] . . . the maximum permitted [nitrogen] discharge concentration found [in] 314 CMR 5.00”: 10 milligrams per liter (“10 mg/L”).  Id., ¶ V.14.  He testified that the nitrogen limitation should be lower because in his opinion “excessive nitrogen inputs can also increase the sensitivity of a water body to phosphorous such that a relatively small increase in phosphorous might trigger an increase of eutrophication” of Shallow Pond.  Id.    

2.
The Testimony of the Applicant’s Expert, Mr. Formato, and 

the Department’s expert, Mr. Mezzacappa

Mr. Price’s testimony was not probative because it was based on his groundwater flow and mounding estimates that were flawed for the reasons demonstrated by Dr. Jacobs and Mr. Studley in their respective testimony discussed above.  Mr. Price’s testimony was also not probative because he did not offer any concrete testimony estimating the levels of nitrogen and phosphorous discharges from the proposed PTWF.  Likewise, Mr. Price’s assertion that pharmaceuticals, toxins, and other potentially hazardous material would be discharged from effluent generated by the proposed PWTF is flawed because he offered no concrete evidence that these contaminants would be present in effluent.  Additionally, Mr. Price’s testimony was refuted by the probative testimonial and documentary evidence that the Applicant’s expert witness, Mr. Formato, and the Department’s expert witness, Mr. Mezzacappa presented at the Hearing.  Their testimonial and documentary evidence demonstrated by a preponderance of the evidence that the Department properly considered issues involving total nitrogen, phosphorus, bacteria, and other potential contaminants resulting from effluent generated by the proposed PWTF.  Their testimonial and documentary evidence also demonstrated that the Permit has appropriate conditions that ensure compliance with water quality standards required by the Massachusetts Surface Water Quality Standards.




a.
The Testimony of the Applicant’s Expert, Mr. Formato
Mr. Formato testified that the Permit has two effluent discharge limits: (1) a fecal coliform limit of 200/100 millileters/liter (ml/L); and (2) a nitrate-nitrogen limit of 10 mg/L.  Mr. Formato’s PFT, ¶ 13.  With respect to the fecal coliform limit, he testified that while the limit is not technically required, it is standard practice by the Department regarding groundwater discharges to include the limit as an added level of protection to the environment and groundwaters.  Id.  He testified that the nitrate-nitrogen limit is based on regulations of the United States Environmental Protection Agency (“USEPA”) defining what are considered acceptable levels of pollutants that may be discharged for specific uses and for what categories of groundwater.  Id., ¶ 11.   He testified that for areas not currently delineated as Zone II wellhead protection areas, the Department, based upon the USEPA’s water quality standards, determined that groundwater can have up to 10 mg/L of nitrate-nitrogen present and still be classified as suitable for drinking.  Id., ¶ 12.  He testified that this standard was promulgated as part of the Department’s Drinking Water Regulations at 310 CMR 22.00.  Id.  He also corroborated Mr. Studley’s testimony on behalf the Department that the Applicant was not required to perform a hydrogeologic assessment of the potential impact of the effluent from the proposed PWTF on any Zone II wellhead protection areas because the treated effluent infiltration bed for the proposed PWTF is not located within a Department approved Zone II wellhead protection area.  Id.; Mr. Studley’s PFT, p. 4 (¶ 2).  
Mr. Formato testified that contrary to Mr. Price’s testimony, the Permit’s effluent discharge limit of 10 mg/L for nitrogen, the maximum level permitted by the Groundwater Discharge Regulations, is reasonable for several reasons.  Mr. Formato’s PFT, ¶¶ 13-18.  First, Mr. Formato testified that the discharge limit reflects the design of the PWTF’s treatment system which includes safety factors to ensure that the discharge limit for nitrogen does not exceed the Permit limit of 10 mg/L.  Id., ¶ 13.  He testified that the treatment system will be monitored and operated by licensed individuals as required by the Department’s regulations at 314 CMR 12.00,
 who will be at the PWTF at least five days per week to observe the PWTF’s operation, take process samples, and confirm that the required treatment is being completed and the PWTF is operating with the limits required by the Permit.  Id.

Mr. Formato testified that the 10 mg/L limit for nitrogen is also reasonable based upon

the likely discharges from the proposed PWTF’s actual operations.  Id., ¶ 14.  He testified that the proposed PWTF has been designed to discharge 66,000 gallons of effluent per day to the ground based on a Title 5 standard of 110 gallons per day for each of the 200 bedrooms in the residential units of the proposed Chapter 40B development.  Id., ¶ 15.  He testified that the Title 5 standard of 110 gallons per day for each bedroom represents the maximum daily flow anticipated, including a significant margin of safety.  Id.  He testified that actual observed average daily flows are typically 60% of the Title 5 standard, and consequently, he expects the proposed PWTF to have an average effluent discharge of approximately 40,000 gallons per day or 26,000 gallons per day less than the PWTF’s 66,000 gallons per day design figure.  Id.  
Mr. Formato testified that the 10 mg/L limit for nitrogen is also reasonable because of the Amphidrome technology that the proposed PWTF will utilize in its operations.  Id., ¶ 16.
  He testified that this technology generally results in a discharge of 7 to 8 mg/L of nitrate-nitrogen on average, which is lower than the 10 mg/L authorized by the Permit.  Id.  
Mr. Formato testified that it was also reasonable for the Department not to impose a limit on the discharge of phosphorus from the proposed PWTF because the Department’s decision is scientifically based and sound.  Id., ¶ 19.  He testified that experimental soil science has shown that phosphorus discharged to unsaturated soils (sands in particular) is rapidly chemically and mechanically bound to the soil in such a manner that it is effectively removed from the waste stream prior to reaching the groundwater below.  Id.  He testified that conversely, sewage and stormwater effluent that is discharged directly to a surface water body is the major contributor of phosphorus that degrades water quality and promotes algae growth, not subsurface discharges.  Id.  He testified that with respect to the discharge of effluent from the proposed PWTF, there is at least approximately 10 feet of unsaturated sand below the lowest point of the soil absorption system and the observed seasonal high groundwater elevation.  Id.  He testified that in his opinion, based upon research and experience in the field, this separation is suitable to reduce the phosphorus loading to the groundwater to within acceptable levels.  Id.  He testified that this fact is widely accepted and has been scientifically proven, which explains why discharges of phosphorus from subsurface soil absorption systems to groundwater are not typically regulated by the Department.  Id.

Mr. Formato supported his testimony regarding the reasonableness of the Department’s decision not to regulate discharges of phosphorus in the Permit with a scientific study that the USGS performed between 1999 and 2005 in La Pine, Oregon.  Id., ¶ 20.  He testified that in that study, the USGS collected data on the effectiveness of onsite decentralized sewage disposal systems relative to pollution of groundwater.  Id.  He testified that several septic systems were monitored to determine their effectiveness in removing pollutants prior to groundwater.  Id.  He testified that the USGS performed the study by installing a sampling pipe four feet below the bottom of the septic system leaching fields, above the water table interface, to collect the effluent after it traveled through the unsaturated soil below the fields.  Id.  He testified that samples were collected and analyzed over a three-year period and documented that the sand below the septic system subsurface soil absorption system removed an average of 70% of the phosphorus from the effluent, as it percolated through the soil.  Id.  He testified that this data confirms the premise that phosphorus (and other pollutants) is rapidly removed from effluent as it travels through unsaturated soils.  Id.  He testified that as previously noted above, there is a minimum of 10 feet of unsaturated sandy soil below the proposed discharge at the proposed PWTF, and, accordingly, he fully anticipated the chemical and mechanical removal of phosphorus to increase beyond the 70% level observed at La Pine, Oregon, and anticipated it could reach levels as high as 80 to 90%.  Id.  He testified that the aerobic biological treatment process that will be employed in the PWTF will also account for some removal of phosphorus, as the bacteria used in treatment will need phosphorus as an essential mineral required to produce energy and grow new cells.  Id.  He testified that based upon his experience in reviewing discharge data from wastewater treatment facilities, he anticipated this removal to be approximately 20 to 30% of the incoming phosphorus.  Id.  He testified that as the discharge is approximately 1,500 feet away from the bank of Shallow Pond, the Petitioners’ expert, Mr. Price, failed to consider the effects of dilution on the discharge that will occur by mixing with existing groundwater and from the average annual rainfall for this area, which is approximately 50 inches (or just over four feet).  Id.  He testified that based upon his experience utilizing Department approved models for nutrient loading and dilution, he had estimated an additional 10% to 20% reduction in the overall phosphorus (as well as nitrogen level) from dilution effects.  Id.  He testified that this dilution is in addition to the treatment removal and soil uptake expected.  Id.  He testified that based on these cumulative effects of treatment, chemical removal and dilution, the effects of phosphorus from the discharge, in his opinion, will not adversely impact the groundwaters of the abutting properties or the waters of Shallow Pond.  Id.  
Mr. Formato testified that the USGS’s La Pine, Oregon study also documented that unsaturated soil is excellent in removing other matter from wastewater such as organic material, biological solids, and bacteria (coliform).  Id., ¶ 21.  He testified that the study documented that 99% of the organic material was removed; 96% of the biological solids were removed; and 97% of the bacteria (coliform) was removed.  Id.  He testified that as is the case with phosphorus removal, the study’s data confirms the premise that these other pollutants are rapidly removed from effluent as it travels through unsaturated soils.  Id.  In addition, he testified that as with phosphorus removal, existing groundwater, annual rainfall and the distance from the proposed PWTF’s soil absorption system to the bank of Shallow Pond will all act in concert to further reduce bacteria and viruses.  Id.  He testified that viruses typically die very quickly in unsaturated soils, well before they can impact any potential receptors.  Id.  To support his testimony, Mr. Formato cited the Department’s Title 5 regulations at 310 CMR 15.211 which require a distance of 100 feet between the soil absorption field of a septic system and a private drinking water well.  Id.  He testified that this regulated distance has been determined by testing to indicate that within 100 feet of travel, pollutants that would otherwise pose a public health risk are completely mitigated to the point where no testing or confirmation of the drinking water quality of the well is even required prior to or during its use.  Id.  Here, the distance to Shallow Pond, as has noted above, is approximately 1,500 feet, and Shallow Pond is not a drinking water source.  Id.

As for Indian Brook’s and Ms. Warmack’s contention, through Mr. Price, that pharmaceuticals, toxins, and other potentially hazardous material would be discharged from effluent generated by the proposed PWTF, Mr. Formato confirmed that Mr. Price’s testimony was speculative in nature and not reliable.  Id., ¶ 22.  Mr. Formato testified that Mr. Price’s testimony was based on the assumption that these chemical contaminants would be present in the effluent based on the activities of the individuals living in the 200 residential units of the proposed Chapter 40B development and would be in such a quantity that they would impact Shallow Pond and Indian Brook’s cranberry bogs.  Id.  He testified that Mr. Price’s speculative testimony is also refuted by the fact that other environmental statutes and regulations exist, for example, G.L. c. 21E and the Massachusetts Contingency Plan, 310 CMR 40.0000 (the “MCP”), which prohibit the discharge of oil and hazardous materials in quantities that are harmful to the public health or the environment.  Id.  He testified that even if any MCP contaminants were discharged into the soil absorption system of the proposed PWTF, they would be detected in the results of regular groundwater monitoring testing that must be conducted as part of the Permit requirements and addressed under the regulatory framework that exists under G.L. c. 21E and the MCP to protect against harmful contamination.  Id.  

b.
The Testimony of the Department’s Expert, Mr. Mezzacappa
In his testimony, Mr. Mezzacappa corroborated Mr. Formato’s testimony as set forth above in all respects.  Mr. Mezzacappa testified that in seeking the Permit, the Applicant had demonstrated that the discharge from the proposed PWTF will not be located in a sensitive area such as: (1) a Zone II wellhead protection area, (2) Interim Well Head Protection Area, or 

(3) Surface Water with associated TMDL.  Mr. Mezzacappa’s PFT, ¶ 5.  He testified that since the discharge area will not be located within a currently mapped or approved Zone II or Interim Well Head Protection Area, none of the Zone II permit limits are applicable to the proposed PWTF.  Id., ¶ 16.  

Mr. Mezzacappa testified that in seeking the Permit, the Applicant demonstrated that effluent from the proposed PWTF will not flow into Shallow Pond and any rise in the water table will not affect down gradient properties.  Id., ¶ 19a.  He testified that even if the groundwater flow direction from the Site was towards or into Shallow Pond or Indian Brook’s cranberry bogs, the Permit limits would remain the same and still comply with the Groundwater Discharge Permit Regulations and the Department’s guidelines for PWTFs.  Id.  He testified that the effluent flow from the proposed PWTF will not be harmful to the groundwater or to Shallow Pond because of the limits set forth in the Permit and the separation distance between the point of discharge and the Pond.  Id.  He testified that the transport of total phosphorus and bacteria through the groundwater strata, for any distance in the proposed project area, is very unlikely due to the onsite soil structure and the vertical separation between the point of discharge and the proposed elevation of the groundwater.  Id.  He testified that additionally, the treatment works of proposed PWTF will be equipped with an Ultraviolet Disinfection system, which provides disinfection to the treated wastewater.  Id.  He testified that the discharge of total nitrogen, with a Permit discharge limit of 10 mg/L, is not the nutrient of concern in freshwater because plant uptake of nitrogen in freshwater is limited by the amount of available phosphorus and as previously noted, due to the distance between the discharge and the Pond, combined by the soil structure, phosphorus will not travel that far in the substrata.  Id.  He testified that with respect to “other potential contaminants,” the Permit does not authorize other contaminants to be discharged into the groundwater, and consequently, any such discharges would be unauthorized and in violation of the Permit.  Id.  

C.
The Proposed Project’s Location In the Plymouth Carver Sole Source
Aquifer Did Not Preclude the Department from Issuing the Permit. 
“The [federal] Safe Drinking Water Act [of 1974 authorizes] [the] [US]EPA  to designate aquifers which are the sole or principal drinking water source for an area, and which, if contaminated, would create a significant hazard to public health.”  http://www.epa.gov/region1/eco/drinkwater/pc_solesource_aquifer.html.  “After a Sole Source Aquifer is designated, no commitment for federal financial assistance may be provided for any project which the [US]EPA determines may contaminate the aquifer through its recharge area so as to create a significant hazard to public health.”  Id.  “[The] [US]EPA defines a Sole Source Aquifer as one which supplies at least 50% of the drinking water consumed in the area overlying the aquifer.”  Id.  “[The] [US]EPA guidelines also require that these areas have no alternative drinking water sources(s) which could physically, legally, and economically supply water to all who depend on the aquifer for drinking water.”  Id.  
The Plymouth-Carver Sole Source Aquifer is one of the Sole Source Aquifers that the USEPA has designated.  Id.  This Aquifer covers 140 square miles underlying the towns of Plymouth, Carver, Kingston, Wareham, Plympton, Middleborough, and Bourne, Massachusetts.  http://www.epa.gov/region1/eco/drinkwater/soleplym.html.  The USEPA has determined that the Aquifer “is the principal source of drinking water for the residents of that area; there are no reasonably available alternative sources of sufficient supply; the boundaries of the designated area and project review area have been reviewed and approved by [the] [US]EPA; and if contamination were to occur, it would pose a significant public health hazard and a serious financial burden to the area's residents.”  Id.
1.
The Testimony of the Petitioners’ Expert, Mr. Price

At the Hearing, it was undisputed that the Applicant’s proposed Project is located within the Plymouth-Carver Sole Source Aquifer.  Indian Brook and Ms. Warmack, however, presented no expert testimony demonstrating that the proposed Project’s location within the Plymouth-Carver Sole Source Aquifer precluded the Department from issuing the Permit to the Applicant.  Their expert, Mr. Price, simply “note[d] that the locus of this litigation is located in the Plymouth-Carver Aquifer, a federally designated Sole Source Aquifer.”  Mr. Price’s PFT, 
¶ I.11.  On cross-examination Mr. Price also admitted that he was unaware of any Department regulations that required a different standard of review for the proposed PWTF due to its location within the Plymouth-Carver Sole Source Aquifer.  Hearing Transcript, p. 102, lines 9-15.  At the Hearing, the Petitioners’ counsel also conceded that “the Department . . . has no responsibility per se pursuant to the [federal] Sole Source Aquifer statute . . . .”  Hearing Transcript, p. 240, lines 10-13.  

2.
The Testimony of the Applicant’s Expert, Dr. Jacobs, and

the Department’s expert, Mr. Mezzacappa

The Applicant’s expert, Dr. Jacobs, and the Department’s expert Mr. Mezzacappa, provided probative testimony demonstrating that the proposed Project’s location in the Plymouth-Carver Sole Source Aquifer did not preclude the Department from issuing the Permit to the Applicant.

a.
The Testimony of the Applicant’s Expert, Dr. Jacobs
 In his testimony, Dr. Jacobs confirmed that the federal Safe Water Drinking Act bars any federal financial assistance to any project, either by way of a grant, contract, loan guarantee, or other means, if the USEPA determines that “[the] project . . . may contaminate [the] aquifer through a recharge zone so as to create a significant hazard to public health.”  Dr. Jacobs’ PFT, ¶ 41.  He testified that the Applicant’s proposed Project is not subject to that provision because it will not be a recipient of federal financial assistance.
  Id.  He also testified that there are no Massachusetts statutes that accord special protections for Sole Source Aquifers, such as imposing land use restrictions and/or constraints on groundwater discharges.  Id., ¶ 44; Hearing Transcript, p. 120, lines 8-24; p. 121, lines 1-24; p. 122, lines 1-24; p. 123, lines 1-22.  He testified that the Department’s Groundwater Discharge Permit Regulations only refer to Sole Source Aquifer status in 314 CMR 5.10(9)(e) and 5.10(9)(f), which authorize the Department to establish special effluent limitations less stringent than the water quality based effluent limitations in 314 CMR 5.10(3) and the technology-based limitations in 314 CMR 5.10(4), provided that the special effluent limitations protect the use of the groundwater as an actual or potential source of potable water and protect surface waters for the uses designated in 314 CMR 4.00.  Dr. Jacobs’ PFT, ¶ 41.    
   b.
The Testimony of the Department’s Expert, Mr. Mezzacappa
In his testimony, Mr. Mezzacappa corroborated Dr. Jacobs’ testimony by testifying that under the Groundwater Discharge Permit Regulations, the Plymouth Carver Sole Source Aquifer area designation does not have any effect on the groundwater discharge authorized by the Permit.  Mr. Mezzacappa’s PFT, ¶ 19c.  
 CONCLUSION

Based on the evidence introduced at the Hearing, as discussed above, I find that Indian Brook and Ms. Warmack have standing to appeal the Permit as “person[s] aggrieved” pursuant to 314 CMR 2.08(2), but that the Department properly issued the Permit under the Groundwater 
Discharge Permit Regulations.  Accordingly, I recommend that the Department’s Commissioner issue a Final Decision affirming the Permit.  

Date: __________




__________________________








Salvatore M. Giorlandino 

Chief Presiding Officer
NOTICE-RECOMMENDED FINAL DECISION

This decision is a Recommended Final Decision of the Chief Presiding Officer.  It has been transmitted to the Commissioner for his Final Decision in this matter.  This decision is therefore not a Final Decision subject to reconsideration under 310 CMR 1.01(14)(d), and may not be appealed to Superior Court pursuant to G.L. c. 30A.  The Commissioner’s Final Decision is subject to rights of reconsideration and court appeal and will contain notice to that effect.  Once the Final Decision is issued “a party may file a motion for reconsideration setting forth specifically the grounds relied on to sustain the motion” if “a finding of fact or ruling of law on which a final decision is based is clearly erroneous.”  310 CMR 1.01(14)(d).  “Where the motion repeats matters adequately considered in the final decision, renews claims or arguments that were previously raised, considered and denied, or where it attempts to raise new claims or arguments, it may be summarily denied. . . .  The filing of a motion for reconsideration is not required to exhaust administrative remedies.”  Id.
Because this matter has now been transmitted to the Commissioner, no party shall file a
motion to renew or reargue this Recommended Final Decision or any part of it, and no party shall communicate with the Commissioner’s office regarding this decision unless the Commissioner, in his sole discretion, directs otherwise.  
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� The purpose of Chapter 40B “is 'to provide relief from exclusionary zoning practices which [have] prevented the construction of badly needed low and moderate income housing' in the Commonwealth.”  Standerwick v. Zoning Bd. of Appeals of Andover, 447 Mass. 20, 28-29 (2006).





� A copy of the Land Court’s Decision was introduced in evidence by the Petitioners without objection from the Applicant and the Department at the evidentiary Adjudicatory Hearing that I conducted in the case on January 15, 2015.  Hearing Transcript, p. 117, lines 19-24; p. 118, lines 1-10; Hearing Exhibit No. 2.





� Prior to the January 15, 2015 Adjudicatory Hearing, the Applicant had sought Summary Decision or dismissal of the Petitioners’ appeal of the Permit contending that their substantive claims against the Permit were barred by the doctrine of collateral estoppel as a result of the factual findings that the Land Court made against them in their unsuccessful appeal of the Chapter 40B permit.  See Rulings on: (1) Applicant's and Department's Motions for Summary Decision; and (2) Applicant's Motion For Directed Decision, December 23, 2014 (“December 2014 Rulings”), at pp. 7-8.  The Department, while aligned with the Applicant in seeking affirmance of the Permit, did not agree that the collateral estoppel doctrine barred the Petitioners’ appeal of the Permit because the Department was not a party in the Land Court litigation.  Id., at p. 8.  I agreed with the Department’s position and denied the Applicant’s Motion for Summary Decision asserting a collateral estoppel defense.  Id.; Compare, In the Matter of W.J.G Realty Trust, Docket No. 2002-145, Decision and Order on Motions to Preclude and to Strike, 10 DEPR 237 (November 10, 2003), confirmed by Recommended Final Decision, 11 DEPR 118 (May 25, 2004), adopted as Final Decision, 11 DEPR 117 (June 7, 2004) (petitioner ten residents group precluded, in wetlands permit appeal, from re-litigating claims dismissed in previous appeal involving same project and parties, including the Department).  I also denied the Applicant’s Motion because although the Department agreed “with the [Land Court’s] ultimate fact findings[,] . . . it . . . need[ed] to conduct its own independent review of the evidence due to its unique position as the expert governmental agency entrusted by the Legislature to protect the environment.”  Department’s Summary Decision Memorandum, at pp. 9-10.  Indeed, the Land Court  acknowledged the Department’s independent role in upholding the Chapter 40B permit when it noted that “[t]he [Chapter 40B] Permit state[d] that ‘[the PWTF] . . . [would] be subject to [the] Department[’s] . . . review and approval.”  Land Court’s Decision, at 


p. 6, ¶ 18.  





� Applicant’s Pre-Hearing Statement, at pp. 1, 5; Applicant’s Post-Hearing Brief, at pp. 13-23; Department’s Pre-Hearing Statement, at pp. 2-3; Department’s Post-Hearing Brief, at pp. 2-8.





� Applicant’s Post-Hearing Closing Brief, at pp. 23-28; Department’s Pre-Hearing Statement, at pp. 2-3; Department’s Post-Hearing Brief, at pp. 8-10.





� Applicant’s Post-Hearing Closing Brief, at pp. 28-30; Department’s Pre-Hearing Statement, at pp. 2-3; Department’s Post-Hearing Brief, at pp.10-11.





� Applicant’s Post-Hearing Closing Brief, at p. 23, n.12; Department’s Pre-Hearing Statement, at pp. 2-3; Department’s Post-Hearing Brief, at p. 11.  





� All of the issues set forth above were established at the Pre-Screening Conference (“Conference”) that I conducted with the parties on July 16, 2014.  Pre-Screening Conference Report and Order, August 1, 2014 (“Conf. Rept. & Order”), at pp. 7-10.





� Prefiled Testimony of Peter Stearns, August 18, 2014 (“Mr. Stearns’ PFT”); Prefiled Testimony of Wanda Jane Warmack, August 18, 2014 (“Ms. Warmack’s PFT”); Prefiled Testimony of Neal Price, August 18, 2014 (“Mr. Price’s PFT”); Rebuttal Testimony Of Neal Price, October 22, 2014 (“Mr. Price’s Rebuttal PFT”).





� Hydrogeology is “a branch of geology concerned with the occurrence, use, and functions of surface water and groundwater.”  http://www.merriam-webster.com/dictionary/hydrogeology.





� “Wellhead protection areas are important for protecting the recharge area around public water supply (PWS) groundwater sources.”  http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/dep-wellhead-protection-areas-zone-ii-iwpa.html.  “A Zone II . . . wellhead protection area [is an area] that has been determined by hydro-geologic modeling and approved by the Department[’s] . . . Drinking Water Program.”  Id.  It is defined by the Department’s regulations at 310 CMR 22.02 as:





That area of an aquifer which contributes water to a well under the most severe pumping and recharge conditions that can be realistically anticipated (180 days of pumping at safe yield, with no recharge from precipitation). It is bounded by the groundwater divides which result from pumping the well and by the contact of the aquifer with less permeable materials such as till or bedrock. In some cases, streams or lakes may act as recharge boundaries. In all cases, Zone IIs shall extend up gradient to its point of intersection with prevailing hydrogeologic boundaries (a groundwater flow divide, a contact with till or bedorck , or a recharge boundary).





� Professional Engineers are licensed by the Commonwealth’s Board of Registration of Professional Engineers and Professional Land Surveyors (“the Board”) and subject to vigorous licensing requirements by the Board. http://www.mass.gov/ocabr/licensee/dpl-boards/en/about-the-board.html. “Board members are members of the National Council of Examiners for Engineering and Surveying, which prepares national examinations for the regulated professions, develops uniform standards for comity registration among the states, and acts as a clearinghouse for the law enforcement activities of its member boards.”  Id. The Board “establishes, monitors and enforces qualifying standards for the engineering and land surveying professions . . . to [e]nsure that persons practicing in these professions are competent to practice and are not endangering the life, health, safety and welfare of the public.” Id.  According to the Board, it “applie[s] strict standards of education and experience for its licensees, as well as in administering examinations in Fundamental Knowledge and Principles and Practice to determine a candidate’s competence to practice engineering and land surveying.”  Id. The Board licenses Professional Engineers and land surveyors by conducting interviews, and oral and written examinations of license applicants to verify their qualifications. Id. The Board also takes disciplinary action against licensees for engineering or land surveyor practices that do not comport with established engineering or surveying standards.  Id.





� Pre-filed Testimony of Bruce L. Jacobs, Ph.D, P.E., September 7, 2014 (“Dr. Jacobs’ PFT”), ¶¶ 1-5, Exhibit A; Pre-filed Testimony of David C. Formato, P.E., September 7, 2014 (“Mr. Formato’s PFT”), ¶¶ 1-4, Exhibit A.





� Pre-filed Testimony of Frank Mezzacappa, October 14, 2014 (“Mr. Mezzacappa’s PFT”), ¶¶ 1-3, Exhibit A.





� Pre-filed Testimony of Kermit Studley, October 14, 2014 (“Mr. Studley’s PFT”), ¶¶ 1-3.





� The Massachusetts Surface Water Quality Standards are discussed in more detail below, at pp. 38-40.





� See Conf. Rpt. & Order, at pp. 10-14.


 


� 310 CMR 1.01(13)(c)1 provides in relevant part that:





[e]xcept as otherwise required by law or as determined by the Presiding Officer, in hearings initiated by the notice of claim for an adjudicatory appeal on a permit, license or similar decision, it shall be the usual 


practice for the petitioner to present its evidence first. . . .





There is no exception to this general rule in this case that would should shift the burden of proof to the Applicant and the Department.  





� The discharge of effluent from any PWTF will result in a “mound” in the height of the water table that is formed as treated effluent from the PWTF percolates through the soil of beneath the PWTF’s effluent infliltration bed.  Mr. Studley’s PFT, p. 4 (¶ 3).





� I do not credit Mr. Stearns’ and Ms. Warmack’s testimony on these issues and the other issues for resolution in the case because the issues are technical in nature requiring expertise in hydrology, chemistry, or engineering, and  by their own admission, neither Mr. Stearns nor Ms. Warmack are experts in those fields.  Hearing Transcript, p. 44, lines 23-24; p. 45, lines 1-24; p. 46, lines 1-24; p. 47, lines 1-24; p. 48, lines 1-24; p. 49, lines 1-24; p. 50, lines 1-24; p. 51, lines 1-15; p. 58, lines 14-24; p. 59, lines 1-24.


   


� According to its internet website, the USGS is “the Nation's largest water, earth, and biological science and civilian mapping agency [that] collects, monitors, analyzes, and provides scientific understanding about natural resource conditions, issues, and problems.”  http://www.usgs.gov/aboutusgs.





� In his testimony, the Department’s expert witness, Mr. Mezzacappa, confirmed that this meeting took place on June 12, 2013 and that he was in attendance at the meeting.  Mr. Mezzacappa’s PFT, ¶ 4.  





� Mr. Mezzacappa confirmed this as well in his testimony.  Mr. Mezzacappa’s PFT, ¶ 4.  He testified that at the pre-scoping meeting, the meeting participants “discussed how the permitting process works, selected dates for site inspections[;] [and] discussed [the] types of wastewater treatment system[s] currently being used in the Commonwealth.”  Id.  He testified that they also “specifically discussed the proximity of a Zone II [wellhead protection area] to the PWTF leaching structure and how it did not have an effect on permit limits because the discharge location is outside of the Zone II.”  Id.


 


� The “Frimpter Method” is a method the USGS uses to estimate the seasonal high groundwater elevation.  http://ma.water.usgs.gov/water.





� The Department’s approval of the Hydrogeologic Report was confirmed by Mr. Mezzacappa in his testimony.  Mr. Mezzacappa’s PFT, ¶ 4.





� “A vertical datum is a surface of zero elevation to which heights of various points are referred in order that those heights be in a consistent system[;] [it is a] . . . and metho[d] of determining heights relative to that surface.”   http://www.ngs.noaa.gov/datums/vertical.  In the United States and its territories, the National Geodetic Survey (“NGS”) of the federal National Oceanic and Atmospheric Administration (“NOAA'”) is responsible for defining and providing access to and the maintenance of geodetic vertical datums.  Id. 


� On cross-examination at the Hearing, Mr. Price acknowledged the validity of the 80% design flow methodology as set forth in the Department’s Guidelines when he admitted that he had used the methodology to estimate groundwater mounding in connection with a project involving the Kingman Yacht Center in Cataumet, Massachusetts.  Hearing Transcript, p. 93, lines 5-24; p. 94, lines 1-24; p. 95, lines 1-2.





� Specific yield is the volume of water required to saturate a unit volume of porous soil.  Dr. Jacobs’ PFT, ¶ 37, n.1.





� According to the USGS’s internet site, “MODFLOW is the USGS’s three-dimensional (3D) finite-difference groundwater model [that] is considered an international standard for simulating and predicting groundwater conditions and groundwater/surface-water interactions.”  http://water.usgs.gov/ogw/modflow.  





� 314 CMR 4.02 defines “Surface Waters” as “[a]ll waters other than groundwaters within the jurisdiction of the Commonwealth, including, without limitation, rivers, streams, lakes, ponds, springs, impoundments, estuaries, wetlands, coastal waters[,] and vernal pools.”  


� Eutrophication is the process by which a body of water acquires a high concentration of nutrients: elements or compounds essential for animal and plant growth.  http://toxics.usgs.gov/definitions/eutrophication.html.  These nutrients are commonly phosphates and nitrates, which promote excessive growth of algae.  Id.  “As the algae die and decompose, high levels of organic matter and the decomposing organisms deplete the water of available oxygen, causing the death of other organisms, such as fish.”  Id.





� The Department’s regulations are entitled “Operation, Maintenance and Pretreatment Standards for Wastewater Treatment Works And Indirect Dischargers.”  The Department promulgated these regulations “to [e]nsure the proper operation and maintenance of wastewater treatment works and the protection and enhancement of water resources within the Commonwealth.”  314 CMR 12.01.


 


� The Amphidrome system is a technology designed to reduce or limit the discharge of nitrogen and phosphorous from a PWTF.  See http://www.amphidrome.com; http://www.epa.gov/ordntrnt/ORD/NRMRL/archive-etv/pubs/09_vs_amphi.pdf .  Utilizing an underground Biological Active Filter (“BAF”), the system separates nitrogen and phosphorous from the discharged effluent.  Id. 








� At the Hearing, the Petitioners, through their counsel, alleged that the proposed Project will be receiving funding from the New England Fund of the Federal Home Loan Bank of Boston (“FHLBB”).  Hearing Transcript, p. 123, lines 11-22.  Although a financing commitment given under the New England Fund to a developer of a Chapter 40B project “qualifies the project as one ‘subsidized by the federal or state government’ within the meaning of . . . G.L. c. 40B, §§ 20-23,” Town of Middleborough v. Housing Appeals Committee, 449 Mass. 514, 515 (2007), Indian Brook and Ms. Warmack failed to present evidence at the Hearing demonstrating that the proposed Project will be receiving funding from the New England Fund.  Their attempt to demonstrate that during the course of their counsel’s cross-examination of Dr. Jacobs failed to make the mark.  During his cross-examination of Dr. Jacobs, the Petitioners’ counsel attempted to elicit testimony from Dr. Jacobs that the proposed Project will be receiving funding from the New England Fund.  Dr. Jacobs, however, repeatedly stated on cross-examination that he “ha[d] no awareness of financing” by the New England Fund and “[was] not aware” that the Fund is a federal program.  Hearing Transcript, p. 123, lines 11-22.  Indian Brook and Ms. Warmack, the parties with the burden of proof, were required to present evidence demonstrating that the Applicant’s proposed Project would be receiving federal financial assistance.  They also were required to present evidence that the USEPA had made a determination that the effluent from the proposed PWTF would contaminate the Plymouth Carver Sole Source Aquifer in such a manner that would create a significant hazard to public health.  See http://www.epa.gov/region1/eco/drinkwater/pc_solesource_aquifer.html, supra (federal financial assistance for proposed project barred if  USEPA makes determination that project will contaminate Sole Source Aquifer is such a manner that would create a significant hazard to public health) .  None of this evidence was forth coming from Indian Brook and Ms. Warmack.     








	This information is available in alternate format. Call Michelle Waters-Ekanem, Diversity Director, at 617-8292-5751. TDD Service - 1-866539-7622 or 1-617-574-6868.
DEP on the World Wide Web:  http://www.mass.gov/dep
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