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STATE OF VERMONT
PUBLIC UTILITIES COMMISSION

Investigation Pursuant to 30 V.S.A. 8§30 and )
309 regarding the alleged failure of Vermont )
Gas Systems, Inc. to comply with the )
Certificate of Public Good in Docket 7970 )
) Case No. 17-3550-INV
)
)
)

INTERVENORS’ SUMMARY OF THE EVIDENCE FOR INDEPENDENT
INVESTIGATOR WILLIAM BYRD, PE (annotated with attachments)?!

1. WHAT ONE SET OF PHOTOGRAPHS AND VIDEO REVEAL ABOUT THE ENTIRE ANGP

PHMSA regulation 192.303 requires that every pipeline “be constructed in accordance
with comprehensive written specifications or standards.” This requirement has two
components — the gas company must develop comprehensive written specifications or standards,
and the pipeline must be constructed in accordance with those written specifications.

VGS filed detailed exhibits with the PUC in order to obtain approval. Later plans, never
submitted to the PUC (see, e.g., the 6-30-16 Modification Bulletin Trans-14, discussed below) [6-
30-16 MODIFICATION BULLETIN TRANS-14 IS SUPPLEMENTAL ATTACHMENT #1] removed
certain requirements, but other requirements remained unchanged, including:

» Two methods of construction were authorized, the trench method (involving 6” of sand

beneath the pipeline, 12” of sand on top of the pipeline, and screened and inspected backfill above
the sand) and Horizontal Directional Drilling.

! This summary memorandum is unchanged from what was delivered to Mr. Byrd and filed with the Commission in
February, except for the material in boldface brackets, [THUS] to direct the reader to each exhibit attached to the
memorandum. The “Appendix” is the Appendix that was filed with the Motion to Broaden Scope on February 28,
2018. The “Supplemental Attachments” constitute a second Appendix containing documents cited in the summary
memo, being filed and served on all parties along with this annotated summary.
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» Removal of all water from the trenches was required. “promptly and continuously
throughout the progress of the work.” The contractor “shall keep the excavation dry at all times
until the work is completed and excavation is backfilled...” (] 3.4)

» Shoring and bracing of trench walls was required where sloping was not possible
because of space limitations or stability of material excavated. ( 3.3)

» “The bottom of trench shall be accurately graded to provide a uniform level of
padding/bedding...”. (] 3.3)

» Specifications mandated compliance with both PHMSA regulations requiring a
minimum 3 feet of cover, and with the PUC Order requiring 4 feet within the VELCO Right
of Way.

» All backfill was required to be compacted, (the PUC-filed plans required 90%
compaction within the VELCO ROW). (Y 3.5) Load-bearing calculations for heavy equipment
accessing the VELCO high voltage line were based upon APl RP 1102, which assumes
compacted backfill. American Petroleum Institute (“API”’) Recommended Practice (“RP”) 1102,
“Steel Pipelines Crossing Railroads and Highways” (7" ed. 2007). [API 1102 IS FOUND AT
APPENDIX PAGES 287-346.] The VELCO MOU also was based upon the same APl RP 1102 load-
bearing calculations, which assume compaction of backfill. May 25, 2016 Mott MacDonald
Report.

PUC Finding 264 (Docket 7970 12/23/13 Order) accepted VGS’s commitment to a Quality
Assurance program that would include “lowering of the pipeline into the ditch, padding and
backfilling.” Intrinsic to any QA plan is inspection and documentation.

Photograph #4 [SUPPLEMENTAL ATTACHMENT #2.], taken by VGS’s contractor, VHB,
depicts the pipeline in Clay Plains Swamp in New Haven. It is dated September 15 and 16, 2016.

But that photo does not show what really happened. Before the pipe could be covered, the
wetlands around it poured water into it. Mr. Shelton’s photographs, video and affidavit show
the condition the pipe was in when it was buried. His photographs and video were taken in the
exact same location as Photograph #4, as shown by the trees along the trench, the cattails across
from the trees, and the double ridge of mountains in the background. [See SUPPLEMENTAL
ATTACHMENTS #3A, 3B, 4 AND 5, FROM MR. SHELTON]. Mr. Bubolz’ deposition [APPENDIX

PAGES 742-879] describes what these photos show. The trench became flooded with water and
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the walls collapsed. One excavator, even though it was on mats, slid into the wetland and could
not get out. Other equipment had to be brought in to remove it. It became impossible to achieve
4 feet of burial within the VELCO ROW; they could not even attain 3 feet. As a result, according
to Mr. Bubolz, a Michels foreman, VGS employed a third method, the “sink in swamp” method.
It was, according to Mr. Bubolz, a method unlike the two methods in the written specifications
(open trench construction and HDD). The new method consisted of digging trenches on either
side of the pipeline and relying on the weight of the pipeline to squeeze soils out from beneath it.
No sand or other select backfill was placed beneath the pipe. No excavation of a level area, and
no inspection of that level area before placement of the pipeline on it, occurred. No inspection
was conducted for rocks or soil clods over 3 inches long or 6 inches long in the backfill (other than
the backhoe operators’ observations from the seats of their equipment). No compaction of
backfilling occurred, and soon after construction the ground subsided over the pipeline resulting
in a depression that filled with water, so that this portion of the pipeline is now underwater.> The
company and its contractors made this method up as they went along. Nothing was in writing.
This unwritten method was used for a 2500-foot long area New Haven witnessed by Mr. Bubolz.
It also occurred further south, in another roughly 1300-foot long stretch, according to Mr. Bubolz.
If the walls of the trench had been shored up by sheeting, all of this could have been avoided, but
VGS refused to authorize use of sheeting. Bubolz Deposition pp. 28, 31-32, 42-43, 47-48, 62, 78,

102, 110-111, 113-114, 122, 133 [APPENDIX PP.742-879].

2 A photograph taken by Mr. Bubolz shows the depression. It had filled with water by the time he
took the photograph 8 weeks after the construction. [MR. BUBOLZ’S PHOTOGRAPHS ARE FOUND
AT APPENDIX PP.880-890.]
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The unwritten sink-in-swamp method was not restricted to the 2500-foot long area and the
1300-foot long area described by Mr. Bubolz; it was used “several” times, in both Monkton and
New Haven. G.C. Morris email to David Berger 9/8/17; G.C. Morris email to James Porter,
August 7, 2017. [APPENDIX PP.200-202 -- DPS ENGINEER REPORTS VGS HAS INFORMED HIM
THAT THE PIPELINE WAS INSTALLED IN SEVERAL SWAMPY AREAS BY “EXCAVATION OF SOFT
MATERIAL ADJACENT TO THE PIPELINE ALLOWING PIPE TO SINK-IN TO POSITION BY
DISPLACEMENT OF GROUND BENEATH IT.”; APPENDIX PP.147-28 — DPS ENGINEER REPORTS
“SINK-IN SWAMP METHOD” USED IN BOTH NEW HAVEN AND MONKTON]

In sum, the photographs and video taken by a single citizen, and the resulting deposition,
reveal:

» Contrary to PHMSA regulation 192.303, the pipeline was not “constructed in
accordance with comprehensive written specifications or standards.” A third, unwritten,
method was followed.

» No record was created by VGS or any of its contractors of where the unwritten method
was used. Mr. Shelton’s photographs and Mr. Bubolz’s deposition a year later — which resulted
from Mr. Shelton’s photographs — are the only record.

» No record was created by VGS or any of its contractors of who authorized use of the
unwritten method, who at VGS accepted this work and paid for it under the contract, or why
VGS authorized or accepted this work.

» Water was not removed from the trenches “promptly and continuously throughout the
progress of the work.” The contractor did not “keep the excavation dry at all times until the work
is completed and excavation is backfilled...” (§ 3.4)

» Shoring and bracing of trench walls did not occur where sloping was not possible
because of space limitations or stability of material excavated. ( 3.3)

» “The bottom of trench” was not “accurately graded to provide a uniform level of
padding/bedding...”. (] 3.3)

» Although VGS claims it achieved 3 feet of cover within 24 hours of Mr. Shelton’s
photographs and video, this was impossible. See Mr. Shelton’s affidavit.

» Backfill was not compacted, to 90% or any other %. Yet all load-bearing
calculations for heavy equipment accessing the VELCO high-voltage line were based upon API
RP 1102, which assumes compacted backfill.
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A QA process — if one existed — would have found and documented these many departures
from written specifications. But there is no such record. Without Mr. Shelton’s photographs and
video, the substantial departure from PHMSA regulations and written specifications that Mr.
Bubolz later described would never have come to light. Clearly, there was no functioning QA
process.

The absence of a functioning QA process throws into question many other critical safety
requirements, because --like the departures which Mr. Shelton uncovered -- there is no affirmative
record of compliance with these either. These are addressed in some of the following sections.

2. VIOLATION 1: UNINSPECTED REPAIRS OF DAMAGED CORROSION PROTECTION
COATINGS, AND KNOWN DAMAGED COATINGS, WERE BURIED IN MANY LOCATIONS.

Intervenors have referred to damaged coatings as Violation 1 in their PUC filings.
Damaged or defective coatings are the single most common pipeline construction problem,
according to the federal agency in charge of pipeline safety, the Pipeline and Hazardous Material

Safety Administration, “PHMSA.” PHMSA Pipeline Construction; FAQs, Question 23

[APPENDIX PP.001-004].

Good coatings are “necessary” as one of two “layers of protection” against corrosion,
according to PHMSA. The “cathodic protection” or “CP” system by itself does not suffice,
because “the CP system is not always enough. There may be issues that reduce the effectiveness
of CP, such as shielding. There may be problems with the CP system that go undetected for some

period.” And, critically, just a few months of corrosion can doom a pipeline: “Experience has

3 https://primis.phmsa.dot.gov/construction/fags.html.
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shown that corrosion can do significant damage to a pipeline if CP is not adequate, even for a
period of a few months.” Therefore, it is “necessary to assure that pipeline coating is good to
provide continued assurance of protection against corrosion even if CP problems occur.” PHMSA

Pipeline Construction; FAQs, Question 4. [APPENDIX PP.001-004].

Later inspections, after the pipeline is buried, cannot substitute for quality assurance during

construction. PHMSA Pipeline Construction; FAQs, Questions 2 and 7, [APPENDIX PP.001-004].

A problem commonly found by PHMSA is “field-applied coatings have been identified as

inadequate.” PHMSA Pipeline Construction; FAQs, Question 12. “Unrepaired coating defects at

lowering” is one of the typical problems found by PHMSA inspectors. [APPENDIX PP.001-004].

PHMSA Pipeline Construction: Miscellaneous*. [APPENDIX PP.005-006]. Poorly qualified

construction personnel, poorly qualified inspectors, improper procedures, failure to follow
procedures and lack of procedures are the most common problems that State pipeline inspectors

have found. PHMSA Pipeline Construction; FAQs, Question 20. [APPENDIX PP.001-004].

Finding 120 of the Commission’s order in Docket 7970 addressed the potentially
horrendous impacts of pipeline failure: “The impact radius, or the area subject to catastrophic harm
to both property and person, caused by a catastrophic breach of the transmission pipeline as
designed by VGS is approximately 320 feet.” After finding that property and persons could suffer
catastrophic harm within 320 feet of the pipeline, the Commission decided to approve of the project

without a setback requirement of 320 feet. It did so for two reasons.

4 https://primis.phmsa.dot.gov/construction/issuemiscellaneous.html

Law Office of James A. Dumont, Esq. PC 15 Main St. PO Box 229  Bristol VT 05443  p.6



One reason was that a setback of that distance is not feasible. (Finding 277). The second
reason was the company’s “demonstrated commitment” to safety. “Vermont Gas has provided
ample evidence that its design for the Project meets or exceeds all applicable federal and state
standards and that the Company will implement robust operational and monitoring controls.”
(“Discussion” following Finding 284).

Quality assurance was one of the principal standards and controls the Commission relied
upon — and in particular, quality assurance with regard to coatings. Finding 264 of the
Commission’s order in Docket No. 7970 stated that the pipeline would be constructed under a
quality assurance plan that addresses “pipe inspection... applying and testing field-applied coating,
lowering of the pipeline into the ditch, padding and backfilling...” Finding 265 stated that the
company “will have a quality assurance inspection and testing program for the pipe coating that
will cover the surface quality of the bare pipe, surface cleanliness and chlorides, blast cleaning,
application temperature control, adhesion, cathodic disbondment, moisture permeation, bending,
coating thickness, holiday detection and repair.”

The facts found in the company’s documents reveal widespread, open violation of this
commitment, because the records of inspection are either nonexistent or affirmatively show
lack of inspection. [APPENDIX PP. 7-20, 25, 26, 188-190, 197-203]

Defective coatings were found on pipe and on the canusa sleeves that cover welds. Then it
was discovered that the patch Kits used to repair the pipeline themselves were defective, so canusa

sleeves had to be placed over the patch kits as well — but some batches of the canusa sleeves
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themselves had defective coatings. All of this had to be repaired in the field by Over & Under and
then Michels’ employees.

Their work was often uninspected. Discovery response 1-114.1 [APPENDIX PP.7-20],
consists of “Inspection Reports.” The following entry (with slight variations) appears on 45
different days:

There are several coating crews now so I am unable to observe/report on all

coating/sleeves. All reports turned in are a spot check status as | overlook 3 to 5

different crews depending on the day.

Coatings are essential to public safety. One inspector was covering 3 to 5 coating crews. He was
performing only “spot checks.” The inspector complained of inability to inspect on 45 different
occasions. This is the polar opposite of QA.

The company’s response to the Department when Department engineer Morris raised these
concerns was to dismiss them as unnecessarily protective. Yes, there was only one inspector for
three coating crews, the company wrote in its formal QA report but “There is no requirement,
either contractual or statutory” to having a coating report for each coating application...”
[APPENDIX P.25]

Sixty-six canusa sleeves from batches that were found to be defective had been buried
before the defect was discovered. Testing by the manufacturer showed that the coating failure was

occurring but that it did not reach the inner-most coating. The 66 sleeves were left in the ground.

Christopher LaForce, March 2, 2017, Report on Canusa Shrink Sleeve Peel Tests. [APPENDIX

PP.188-190]
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It turned out that the sleeves left in the ground (also known as wraps) were not adequate.
An in-line investigation of another pipeline revealed “significant pipe degradation (resultant from
the wrap).” The Department’s engineer asked the Department’s pipeline expert, Mr. Berger, for
his advice. He responded that he possessed confidential information about canusa sleeve failure

and could not answer the question. August 30, 2017 Morris/Berger emails. [APPENDIX P.197]

Eight hundred feet of the ANGP also was buried with backfill that, according to “a variety”
of witnesses, had “broken glass... chunks of metal and other household garbage/trash” mixed in
with the backfill. These could compromise coatings. The company did not find and remove the
glass, metal and other garbage during the two attempts it made to excavate the pipeline. The
company stopped looking. Finding the glass, metal and garbage was unnecessary, the company
stated, because the CP system would be placed into operation “at the gas-up of the pipeline” and

because there would be a direct assessment survey. 10/19/15 Corrective/Preventative Action Plan.

[APPENDIX PP.198-199]

There is no record of how many times repaired but uninspected pipeline or sleeve was
buried, but the inspectors’ notes, the QA report, and Department documents reveal this was a
common occurrence. The company’s QA report acknowledges there were 340 weld sleeves that
lacked adequate records of repair. [APPENDIX P.26] An email from the Department’s engineer to
the Department’s expert, Mr. Berger refers to the problems that required repair on the pipes (not
the sleeves over the welds) as occurring at “multiple locations” on the ANGP of an “unknown

number.” [APPENDIX PP.200-202] There is no usable record of where those locations are. Neither
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station number nor GPS data were created to record where repaired-but-uninspected pipe or
sleeves have been buried.

The CP system that the company repeatedly stated would mitigate the failure to inspect
coatings and the known coating defects in fact was not placed into commission “at time of gas-
up.” The pipeline was gassed up on April 12, 2017. In August of 2017, VGS expert Adam Gero
wrote that “VGS is still working on the finalization of the CP.” He wrote that he expected
completion of the CP system in the “mid-fall” of 2017. [APPENDIX P.203] As noted above,
PHMSA states that “Experience has shown that corrosion can do significant damage to a pipeline

if CP is not adequate, even for a period of a few months.” PHMSA Pipeline Construction; FAQs,

Question 4.

The public is now in precisely the situation that, according to PHMSA, should never have
happened. There was no inspection of 2/3 to 3/5 of the repaired pipe coatings and repaired canusa
sleeve coatings (there was one inspector for 3 to 5 coating crews). Only by excavating and
inspecting the entire pipeline can inspections determine if the coatings of the pipeline and of the
sleeves are adequate.

Condition 2 of the PUC’s CPG required construction to conform to the filed testimony and
plans. The filed testimony and plans committed VGS to an aggressive QA program. That did not
occur. The PUC CPG was violated. The violation places the safety of the public at risk. The
ANGP should not continue in operation until these inspections have been completed.

3. VIOLATIONS 2(A)-(F). CLEAN SAND WAS NOT PLACED UNDER AND OVER THE PIPE.

The Board’s December 23, 2013 Certificate of Public Good stated, in paragraph 2:
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Construction of the proposed Project shall be in accordance with plans and
evidence as submitted in this proceeding. Any material deviation from these plans
or a substantial change to the Project must be approved by the Board. Failure to
obtain advance approval from the Board for a material deviation from the
approved plans or a substantial change to the Project may result in the assessment
of a penalty pursuant to 30 V.S.A. 8§ 30 and 247.

Paragraph 2 makes explicit that “Construction of the proposed Project shall be in accordance

with plans and evidence as submitted in this proceeding.” Paragraph 2 does not state that VGS
must comply with only those parts of its plans and evidence summarized in the Board’s lengthy
order which explained the basis for the Certificate. Paragraph 2 also makes clear that approval to
materially deviate from the plans and evidence must be sought and obtained in advance. It states
that VGS must obtain “advance approval” of any “material change from,” or any “substantial
change to” the project from the plans and evidence submitted to the Board during the course of
the proceedings. Paragraph 2 states that failure to obtain “advance approval” may result in
penalties under 30 V.S.A. 8§ 30 and 247. Section 247 imposes criminal penalties, including a

jail sentence.

The trench detail plans submitted to the Commission prior to issuance of the CPG are set

forth in Discovery Attachment A [APPENDIX P.207]and Answer to Request to Discovery Question

1-12 (Agreeing that Attachment A was the trench construction detail plan submitted to the
Commission to obtain the CPG.) [APPENDIX P.208] The details from Attachment A are

reproduced here:
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The diagram shows the pipe entirely surrounded by “SAND FILL.” It shows a minimum depth of
sand fill of 6” on earth trench bottom and 9” on ledge trench bottom. It shows 12 of SAND FILL
above the pipe. Above the SAND FILL its shows “APPROVED BACKFILL.”

Note 1 states: “BACKFILL MATERIAL TO CONSIST OF GRANULAR MATERIAL
CONTAINING NO STONES OR CLODS LARGER THAN 3” IN GREATEST DIMENSION.
IN RESOURCE AREAS BACKFILL TO CONSIST OF NATIVE SUBSOIL AND TOPSOIL.”

Note 2 states: “BACKFILL WITH CLEAN SAND TO 12” OVER PIPE.”

Note 6 states: “ALL BACKFILL MATERIAL, WITH THE EXCEPTION OF
RESOURCES AREAS (SEE NOTE #4) SHALL BE COMPACTED AT NEAR OPTIMUM

MOISTURE CONTENT TO LAYERS NOT EXCEEDING 6 INCHES IN COMPACTED
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THICKNESS BY PNEUMATIC TAMPERS, VIBRATOR COMPACTORS, OR OTHER
APPROVED MEANS.”

Note 7 states: “THE CONTRACTOR SHALL PROVIDE TESTING TO INSURE THAT
THE INPLACE DENSITY OF THE BACKFILL MEETS THE ABOVE REQUIREMENTS.”

As noted above, Finding 264 of the Commission’s order in Docket No. 7970 stated that the
pipeline would be constructed under a quality assurance plan that addresses “pipe inspection...
applying and testing field-applied coating, lowering of the pipeline into the ditch, padding and
backfilling...” (Emphasis added.) Finding 270 stated that the company “will only use suitable
backfill material that will not shield the cathodic protection system or cause coating damage to
the pipeline.” (Emphasis added.) The Certificate of Public Good stated, in paragraph 2 that
“Construction of the proposed Project shall be in accordance with plans and evidence as submitted
in this proceeding.” Discovery Attachment A is the only plan submitted by the company to the
Commission showing what that “padding” and “suitable backfill” would consist of — 6 to 9 inches
of clean sand under the pipe, 12 inches of clean sand over the pipe and approved backfill on top
of that.

The purposes of requiring clean sand or other select backfill under the pipe are not just to
avoid abrading the pipe coating and to provide support to withstand loading. A third, important
purpose, is to prevent corrosion. The varying oxygen and moisture of native soils can accelerate
corrosion, and nongranular objects can “shield” the pipeline and thereby render CP ineffective.

The company did not understand this until the Department explained this to the company in June
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of 2016. David Berger email to John McCauley June 20, 2016; John St. Hilaire email to GC

Morris, July 1, 2016. [APPENDIX PP.209-213]

Violation 2(a). Neither clean sand nor any other fill was placed under the pipe in numerous
locations in 2014 and 2016.

The company’s written specifications for its contractors in 2014 explicitly authorized the

contractors to lay the coated pipe directly on trench bottom. VGS Answers to Discovery Requests

1-85 through 1-96, and Discovery Requests Attachments D and E. [APPENDIX PP.214-230]

Contractors complied with the company’s new specifications by laying the pipe directly on
trench bottom. No fill of any kind -- much less clean sand - was placed under the pipe in numerous
locations in 2014. [APPENDIX PP.231-233]

The company lacks a complete record of where this occurred. Discovery Attachment

84.3a., the December 21, 2015 QA Report, states “There was concern as to whether proper backfill

was used in all areas where construction occurred in 2014. We are uncertain of specific locations
were improper backfill may have been used.” [APPENDIX PP.24-26] However, at least 4,200 feet
of pipeline was installed in this manner, from station 240+26 to station 279+75 and from station

564+24 to station 567+84. Adam Gero Memorandum “Addison Natural Gas Project Pipe Laid on

Trench Bottom,” June 6, 2017. [APPENDIX PP.231-233]

On June 16, 2016, Vermont’s inspector found ongoing construction in which pipe again
was being laid directly on trench bottom. “At kickoff Williston station observed pipe laid directly
on trench bottom...” And on July 8, 2016, Mr. McCauley wrote: “Observing backfilling at

Williston substation. Once again noted pipe directly on bottom of ditch.” The company argued to

Mr. McCauley that this was entirely proper. McCauley Excerpts. [APPENDIX PP.245-246]
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In July 1, 2016, the company agreed not to lay pipe without use of select fill beneath it.

John St. Hilaire email to GC Morris, July 1, 2016. [APPENDIX PP.212-213; SEE ALSO APPENDIX

PP. 231-232, SHOWING CORRECT DATE OF AGREEMENT TO CEASE LAYING PIPE ON TRENCH
BOTTOM WAS JULY 7, 2016]

Nonetheless, in September of 2016, the company yet again laid pipe without sand or any
other select fill beneath it, in wetlands in New Haven and Monkton (see #5 below). The
Department’s engineer, Mr. Morris, described this as a repeat of the earlier violations. G.C. Morris

email to David Berger 9/8/17. [APPENDIX PP.200-202] Mr. Morris’ email makes clear that the

failure to use sand or other select fill beneath the pipe was not restricted to the Red Maple/Green
Ash swamp in New Haven — he said this had occurred “several” times, and in an August 7, 2017

email he wrote this had occurred in both Monkton and New Haven. G.C. Morris email to James

Porter, August 7, 2017. [APPENDIX PP.247-248]

Violation 2(b). In 2014, in those locations where the pipe was not placed directly on trench
bottom, there is no record that clean sand or other select fill was placed under and over the

pipeline.

The company’s daily inspection records in 2014 contained columns for stating the number
of loads of “select fill/sand” used in each location. These records reveal that all of the pipeline
construction which occurred in 2014 lacked sand or substitute select fill; if sand or substitute select
fill in fact was used, there is no record of its use. The daily records state “0” in this category every
day. The following, from September 9, 2014, by Inspector J.R. Kelch [APPENDIX P.250], is a

typical example:
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Violation 2(c). In 2015, there is no record of sand or substitute select fill under and over the
pipeline.

By 2015, the company’s contractor specifications had been changed to require that backfill
be placed under the pipe but left it to the contractor to decide not to use clean sand if the contractor
believed other materials were adequate. Records for 2015, however, do not indicate that any
sections of the pipeline received clean sand or received substitutes. The inspection reports for some
of the year contain a column for indicating if “select fill/sand” was used. They are uniformly

marked “0.” The May 27, 2017 report [APPENDIX P.252] , for example, is copied here:
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If sand was used, or a substitute for sand was used, there is no record of where either was used, or

what the substitute was.

Violation 2(d). In late 2015 and 2016, the company ceased recording whether select backfill of

any kind was being used.

The inspection reports for late 2015 and 2016 contained no place to record whether sand

or select fill was used. The report of August 27, 2015 [APPENDIX PP.254-256] , for example states

that the crew discussed the size of stones allowed in the ditch and that pipe was laid down, padded

and backfilled, but there is no mention of sand or select fill:
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Violation 2(e). In 2016, other records show a very small amount of sand was used, and in many
areas neither clean sand nor a substitute was used.

By construction season in 2016, VGS had explicitly changed its construction plans to
match its practices. See 6-30-16 Modification Bulletin Trans-14. [SUPPLEMENTAL ATTACHMENT
#1] But this change was never presented to or approved of by the Commission.

Sand-purchase invoices show that only 350 cubic yards of screened sand were purchased
in all of 2016. (The purchases for sand to place into sandbags is not included.) This would provide

select backfill for about 2000 feet of pipeline. Sand Purchase Invoices [APPENDIX PP.257-282]

Other records show that the pipeline was constructed on sandbags spaced 15 feet apart with
no sand or select fill between the sandbags. Either the gaps between sandbags were left empty or

regular backfill was used. What follows is one example. It is a daily report for November 2, 2016,
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[APPENDIX PP.283-285] by Inspector Scott Carlson. It states that the pipeline was lowered down

onto sandbags spaced 15 feet apart, with no fill between the sandbags. The sandbags are the

“padding” cited in the narrative.
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Other inspector reports show that the pipe was lowered onto sandbags that had some backfill added

but not along the entire distance. What follows is the June 11, 2016 report by Stephen Taylor.®
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[APPENDIX P.286]

Violation 2(f). In 2014, 2015, and 2016, the company kept no records showing that the required
depth of sand or select fill was measured or inspected.

There is no documentation in 2014 or 2015 that sand or select fill was measured to a depth
of 6 inches on top of soils, 9 inches on top of rock, and 12 inches above the pipe, in those locations
where records show that select fill of any kind was used.

In 2016, there is no record at all of the use of sand or select fill (except the sand purchase

invoices, showing purchase of 350 c.y.), so there are no records of depth.

> Each whole number in the station number represents 100 feet. For example, the distance from 885.00 to 886.00 is
100 feet; to 885.20 it would be 120 feet.
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If contractors did measure depth, and then filled to those depths, there is no record that the
contractors’ measurements or depths were ever inspected. It was an honor system. It was an honor
system that did not require those whose work was not being inspected to record that they were
complying.

The Commission relied on the fact that “the Company will implement robust operational
and monitoring controls.” (“Discussion” following Finding 284). A construction process that did
not require contractors to record compliance with construction standards, and did not require
inspectors to inspect compliance, lacks “robust operational and monitoring controls.”

The CPG was repeatedly violated by noncompliance with the plans submitted to the PUC,
which required placement of the pipe on sand bedding, and covering the pipe with 12 inches of
sand. If VGS believed those plans should be changed, they were obligated to obtain advance
approval from the PUC.

As noted next, there was wholesale failure to inspect and record the inspection of the non-
sand backfill that was used in lieu of sand. The CPG violation placed the safety of the pipeline at
risk.

4. SAFETY VIOLATIONS 3(A)-(D). SCREENING, INSPECTION, COMPACTION AND
COMPACTION TESTING OF REGULAR BACKFILL DID NOT OCCUR.

The CPG plans required that regular backfill be placed over the select backfill, and that it
must be: i) screened and inspected to ensure no rocks or soil clods over 3 inches in length were
present, ii) compacted in 6-inch layers; iii) compacted to 90% within the VELCO ROW, iv) tested
to insure proper compaction had occurred and then v) covered with topsoil. [APPENDIX PP.207-

208] This was all to be performed pursuant to a QA Plan, as noted above. PHMSA regulations
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require not only compliance with specifications, but installation in the trench so as to protect pipe
coatings and provide firm support for the pipeline. 49 CFR § 192.319.

There are no records of any backfill screening, backfill inspection, backfill layering,
backfill compaction, or backfill testing -- other than the 11 tests discussed below. As a practical
matter, there was no QA.

Properly compacted backfill is absolutely necessary for pipeline safety in the VELCO
ROW because load-bearing calculations were based on compacted soils. The load-bearing

calculations were from the industry standard, which is American Petroleum Institute (“API”)

Recommended Practice (“RP”) 1102, “Steel Pipelines Crossing Railroads and Highways” (7! ed.
2007). [APPENDIX PP.287, 326 — REQUIRING COMPACTION “TO DENSITIES CONSISTENT WITH
THAT OF THE SURROUNDING SOIL.”] PHMSA relies upon APl RP 1102. See, e.g., PHMSA

PIPA Recommended Practice ND 13 [APPENDIX PP.371-372], and PHMSA Interpretation

Response #P1-75-0116 [APPENDIX PP.373-376] .

API RP 1102 contains the equations that were used by CHA to engineer the ANGP. Mott

MacDonald Report, supra [APPENDIX PP.347, 350, RELYING ON APl RP 1102]. APR RP 1102

includes the following assumptions:

84.2.1: Uniform soil support exists for the entire length of the pipeline (i.e., not acceptable to
rest pipeline on sandbags). [APPENDIX P.299]

84.2.2: Voids between pipe and adjacent soil must be minimized (see 86.2.2). (Again, resting
pipeline on sandbags not acceptable). [APPENDIX P.299]

84.3.1: Vehicle crossings must be as near as possible to be at right angle (90 degrees) and in no

event less than 30 degrees. (Emphasis added.) [APPENDIX P.299] (VGS and VELCO have not
included this restriction in their MOU.)
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84.4: Wet soils should be avoided. Depth of cover must be 4 feet. [APPENDIX PP.299-300, 88§
4,3,2 AND 4.4]

84.6.1.2: Site specific unusual situations such as "frost heave" "shrinking or swelling soils" or
"local instability” must be separately considered and are not addressed by API1 1102. (“Oozing”
wet soils from New Haven and Monkton wetlands, as described by Mr. Bubolz, are not
addressed by RP 1102.) [APPENDIX P.301]

86.2.1.3. Bedding must be uniformly provided throughout. [APPENDIX P.326]

86.2.2: “Backfill should be compacted sufficiently to prevent settlement detrimental to the
facility to be crossed. Backfill should be placed in layers of 12 in. (305 mm) or less
(uncompacted thickness) and compacted thoroughly around the sides and over the pipe to
densities consistent with that of the surrounding soil. Trench soil used for backfill (or a
substituted backfill material) must be capable of producing the required compaction. In
addition to being properly compactable, padding and backfill must be of appropriate quality to
prevent damage to pipeline and/or casing coatings.” (Emphasis added.) [APPENDIX P.326]

There is no documentation of compaction within the VELCO ROW or outside of the
VELCO ROW for the entire ANGP, for open land and all road crossings and driveway crossings.
There exists no record that compaction, anywhere, was performed in 6-inch or even 12-inch layers
as required by the filed plans and then the un-filed amended plans and API RP 1102. There is no
mention of compaction in any of the inspection records. It is mentioned only in passing (e.g.,
“compaction finished”) in just a few of the hundreds of pages of work records. But API RP 1102
assumes that compaction occurs at all load-bearing locations, be they access points for VELCO
heavy equipment, or driveways over which fuel trucks deliver heating oil to a home, or open fields
traversed by tractors or log trucks..

There is no record that any construction contractor or the company tested backfill
compaction, with two exceptions. Eight tests were done by Knight Engineering, in 2015, within

the VELCO ROW. Five showed inadequate compaction. Additional testing was performed at 3
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VELCO ROW sites in April of 2016. One of the 3 additional sites failed. No other tests were ever
done. Therefore it is probable that much of the backfill throughout the VELCO ROW does not
satisfy the 90% compaction pipeline safety requirement. The only evidence that exists is the data
from the 11 sites tested by Knight Engineering. Six of the 11 sites tested failed. [APPENDIX
PP.470-471]

Remarkably, long after much of the pipeline had been constructed within the VELCO
ROW, VGS’s representatives emailed to their engineers at CHA that they wanted to get rid of the
90% compaction requirement because it was “unachievable.” They proposed instead that concrete-
coated pipe be used near road crossings. CHA replied that the load-bearing calculations had been
based on compaction, and that concrete-coating does not improve load-bearing capacity (it protects
against abrasions). See 5/20/16-5/21/16 correspondence between Joey Wilson, Brendan Kearns
and Michael Reagan. [SUPPLEMENTAL ATTACHMENT #6]

The following month, emails authored by the company’s Vice President, who had been
placed in charge of this project, and one of Mott MacDonald’s inspectors, made painfully clear
how carefully the company was ensuring that compaction was occurring. The letter post-dates the
Knight Engineering testing, so the company knew it had failed 6 of the 11 tests. The company’s
view was that the answer was to cease the testing. Mott MacDonald Inspector Mike Reagan
emailed Vice President St. Hilaire that “GC,” the Department’s engineer, “is back on the issue if
[sic] compaction on the VELCO easement. Just a heads up, he talked to some operators today. So
except [sic] a call tomorrow. I was just notified by a VELCO inspector.” Mr. St. Hilaire replied:

“Compaction or placing pipe on bottom of trench?”” Mr. Reagan replied “Compaction the original
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spec.” Mr. St. Hilaire then replied: “I thought we took that out?” The inspector replied: “I

did to [sic] we went thru it hope CHA did it. | thought this was all set...” John St. Hilaire

emails with Michael Reagan June 29, 2016. [APPENDIX P.472]

Intervenors thus far have seen no record of any testing that was done outside of the VELCO
ROW -- at road crossings in residential areas, for example. The APl RP 1102 standards, and
calculations, apply to all road crossings, inside or outside the VELCO ROW. Every pipeline must
be constructed so that so that a lumber truck, milk tanker truck, fuel delivery truck, or other fully
loaded truck, does not rupture the pipeline when passing down an unpaved road or driveway that
crosses a pipeline.®

The company’s specifications to contractors also changed the screening standard from 3

inches to 6 inches in 2015. ANGP Project Directive dated 8/31/15. [APPENDIX P.469] The

company did not consult with the Department, or inform the Commission, before changing the
specifications that had been submitted to the Commission. From that date forward, backfill with
rocks and clods of soil larger than 6 inches was used.

In sum, VGS violated its CPG, violated PHMSA regulations 192.303 and 192.319,
constructed the ANGP without compliance with the critical assumptions upon which API RP 1102
was based, and placed public safety at risk, by: i) failing to screen and inspected to ensure no rocks
or soil clods over 3 inches in length were present in backfill, ii) failing to inspect for and document

compaction in 6-inch layers or 12-inch layers, and failure to compact at all in certain areas; and

® The standard specifications provided to contractors required 95% compaction for road crossings. APl RP 1102
says the compaction must be “consistent” with adjoining soils.
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iii) failure to compact to 90% or to density consistent with undisturbed soils within the VELCO
ROW.

5. VIOLATION4. ZINC RIBBON CORROSION PROTECTION FOR HIGH RISK AREAS WAS NOT
INSTALLED, OR THERE IS NO RECORD OF WHERE IT WAS INSTALLED.

An ARK engineering report issued in 2013 required that heightened corrosion protection
be utilized in 27 high-risk areas (such as wetland areas that are parallel to or cross the VELCO
ROW) by installation of zinc ribbon. [APPENDIX P.717] This requirement was incorporated into
plans provided to each contractor. PHMSA rules required that the written plans be adhered to. 49
C.F.R. 8192.303. Vermont law and the CPG required compliance with PHMSA regulations. PUC
Rule 6.154; CPG 1 3.

There is no record of installation of the zinc ribbon in the New Haven Red Maple/Green
Ash wetland and from station number 889 to station number 892, in St. George.

The evidence from the deposition of the foreman from Michels, however, suggested that
the zinc ribbon could not have been installed at the New Haven site. The site was extremely
difficult to work in. One excavator, even though it was on mats, slid into the wetland and could
not get out. Other equipment had to be brought in to remove it. Immediately after the pipe was
sunk into the soils, the mats were removed and taken away. Bubolz depo. tr. 62, 113-114. It would
have been impossible for the ditch for the zinc ribbon to be installed other than by hand-digging.
This was a 2500-foot long area. Bubolz depo tr. 32, 102. [APPENDIX PP.743, 773, 844, 854, 855]
Hand-digging seems unlikely.

6. SAFETY VIOLATION 5. THE UNWRITTEN “SINK IN SWAMP” METHOD REPLACED THE
Two APPROVED METHODS OF CONSTRUCTION IN WETLANDS.
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This fifth violation is discussed above.

7. SAFETY VIOLATIONS 6(A)-(C). NO QUALITY ASSURANCE PLAN WAS ADOPTED AND
IMPLEMENTED UNTIL MoST OF THE ANGP HAD BEEN COMPLETED; THE QA PLAN
FAILS TO ADDRESS KNOWN SAFETY RISK AND THE CPG.

The CPG required that the company adopt and enforce a written Quality Assurance plan
as well as a QA plan specific to coatings. PUC findings relied on these commitments.

Violation 6(a). In 2014, construction occurred without a QA Plan or QA review.

The company had no QA plan in 2014, when the first 11 miles were constructed -- during
which time pipe was laid directly on trench bottoms, contrary to the plans submitted to the PUC
the year before.

The company did not begin to draft a QA plan until January of 2015. VGS believed it had

developed a complete plan on July 2, of 2015. Excerpts from DPS Engineering Weekly Reports.

[APPENDIX PP.890-902] The first QA review was conducted in December of 2015.

Violation 6(h). In 2015, construction continued despite DPS warnings the QA Plan lacked
critical elements.

The Department’s engineer warned the company on July, 21, 2015 that “critical elements”

of the QA plan were still missing. Excerpts from DPS Engineering Weekly Reports. [APPENDIX

PP.890-902] Construction continued.

Violation 6(c). The company’s QA documents do not address known compaction testing failures
and their consequences for public safety, or the commitments made to the Board.

The company’s December 21, 2015 QA review did not address the results of the 8 sites
tested by Knight Engineering in 2015, whether additional testing would be advisable, or the

potential consequences of inadequate compaction in the VELCO ROW. [APPENDIX PP.21-183]
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The QA review defended the company’s placement of pipe directly on trench bottom,
arguing that the company’s own specifications allowed this. The QA review did not mention the
warning it had been given in 2014 that this practice was unsafe, and its commitment to change the
practice, or the specifications the company had submitted to the Commission in 2013 which barred
this practice.

The commitment to quality assurance relied upon by the Commission was not honored.

8. VIOLATION #7 — DEPTH OF COVER IN THE NEW HAVEN SWAMP, UNDER STREAMS, IN
RESIDENTIAL AREAS, AND THROUGHOUT THE ANGP

Intervenors initially requested an investigation because VGS had deliberately violated its
Certificate of Public Good by burying the pipeline less than 4 feet deep within the VELCO
Right of Way in New Haven, and then, after opening the pipeline to transmission of gas, a year
after the burial, asking the Commission for retroactive approval.

Subsequently, compelling evidence demonstrated three other violations of the depth of
cover commitments made to the PUC and adopted by the Commission in the CPG. The
commitment to bury the pipeline 7 feet beneath all streams has been violated throughout the
length of the pipeline with the exception of 18 streams — the other 40 to 50 streams being in
violation. The commitment to bury the pipeline 4 feet deep in all residential areas has been
violated in parts of the pipeline. And at hundreds of locations along the pipeline, the required
depth of cover has been achieved not by burying the pipeline to the required depth but by adding
topsoil on top of the pipeline to a height above surrounding, natural contours, in violation of

other commitments VGS made to the Commission.
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Mr. Heintz’s February 28, 2013, supplemental prefiled testimony, on page 32, lines 9-12
stated: “The pipe will be covered by at least 36 inches of soil. The pipeline will have four-feet
of cover in agricultural areas, within the VELCO ROW and residential areas, and generally
five-feet of cover at road crossings and seven feet of cover at open cut streams.”
[SUPPLEMENTAL ATTACHMENT #7, MR. HEINTZ’ 2/28/13 PFT] VGS submitted detailed plans to
the Commission which addressed depth of burial. These plans were submitted on February 28,
2013, and again on June 28, 2013. These plans were admitted into evidence as Mr. Nelson’s
testimony exhibit “Supplement JAN-9 Attachment 1 (2/28/13)” and as “Supplement JAN-9
Attachment 1 Updated EPSC Plan Set (6/28/13).” [SUPPLEMENTAL ATTACHMENTS #8 AND #9]

These exhibits contain “alignment sheets” for each section of the pipeline. On each
alignment sheet, all streams are shown. The alignment sheets show more than 50 stream
crossings. On each alignment sheet, the “construction type” for every part of the pipeline is
shown. Construction types are coded. A key at the beginning of the exhibits explains each code.
For streams, there are two codes, 7 and 8. Seven is for stream crossings by open cut trenching.
Eight is for stream crossings by Horizontal Directional Drilling. For each construction type,
specifications are set forth. For construction type 7, the specification is for 84 inches of burial
beneath the bottom of the channel of each stream. Every single stream along the pipeline,
from Williston to Middlebury, according to Mr. Nelson’s exhibits, was to be crossed using either
construction type 7 or construction type 8. If the stream was not to be crossed using HDD, there

would be 84 inches of burial beneath each stream.
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Page 21 of the February 28, 2013 exhibit (and the corresponding page 6 in the June 28,
2013 exhibit) has diagrams titled “Horizontal Directional Drill (HDD) Stream Crossing —
Typical Section” and titled “Open Trench Stream Crossing — Typical Section.” Again, the latter
typical section shows 7 feet of depth below each channel.

These same pages also list 10 stream crossings in the HDD “typical” section and 9
streams in the open cut “typical” section. The typical section diagrams do not state that only the
listed 10 streams will have HDD or only the listed 9 streams will have 7 feet of depth. Nowhere
in either exhibit can be found any diagram, construction type, narrative or other indication that
an open cut trench stream crossing would be buried to less than seven feet. All specifications for
stream crossings are either HDD or 7 feet of burial.

Mr. Nelson submitted testimony stating that, using Federal Emergency Management
Agency maps, the project will require 30 floodway crossings. Petitioner Supp JAN-2 (2/28/13),
p.14. [SUPPLEMENTAL ATTACHMENT #10, MR. NELSON’s 2/28/13 PFT] ]Mr. Nelson also
submitted testimony stating that the project would cross 22 streams with headwaters of greater
than 1 square mile, and 26 streams with headwaters less than one square mile. Nelson PFT
2/28/13 p.23. [SUPPLEMENTAL ATTACHMENT #10] He later revised his testimony, stating that
21 streams with greater than 1 square mile of headwaters would be crossed. 6/28/13 PFT p.5.
[SUPPLEMENTAL ATTACHMENT #11, MR. NELSON’s 6/28/13 PFT] He never submitted
testimony limiting the 7-foot commitment to the 22 streams with headwaters greater thanl
square mile. The only specifications for all streams limited the choices to HDD or 7 foot of

burial. But VGS used 7 feet of cover only for 21 streams.

Law Office of James A. Dumont, Esg. PC 15 Main St. PO Box 229  Bristol VT 05443  p. 30



VGS has attempted to justify departure from the 7-foot stream crossing commitment by
reliance on a document labelled ANGP-1-G-017. [SUPPLEMENTAL ATTACHMENT #12, VGS
COUNSEL BOUFFARD MEMO TO DPS COUNSEL DUGGAN DATED 6/21/17, P.3; SUPPLEMENTAL
ATTACHMENT #13A AND 13B, ANGP -1-G-017 AND ANGP-1-G-015. THESE PosT-CPG
DOCUMENTS ADOPT A 5-FOOT DEPTH OF COVER FOR STREAMS EXCEPT FOR CERTAIN LISTED
STREAMS.’] These plans were created in 2015, two years after the CPG was issued. Under
Condition 2 of the CPG, VGS could not make material changes to depth of cover under streams
without Commission pre-approval.

And, despite Mr. Heintz’s testimony, the plans prepared for contractors informed
them they needed only 3 feet of cover in residential areas. See, e.g., ANGP-1-G-017
SUPPLEMENTAL ATTACHMENT #13A AND 13B.] VGS’s commitment to 4 feet of cover in
residential areas, in Mr. Heintz’s testimony was never reflected in the plans it provided to
contractors.

It has become clear that the pipeline is not buried to 7 feet under most streams and is not
buried to 4 feet in any residential areas (except where the residential areas are within the VELCO
ROW or have agricultural soils).

It has also become clear that depth of cover violations were and are rampant throughout
the ANGP, not just for streams or residential areas. In Docket No. 7970, VGS expert witness John

Heintz testified in his December 20, 2012, Prefiled Testimony, at page 12: “After completion of

" Note that ANGP-1-G-015 and ANGP-1-G-017 have been erroneously captioned by both VGS and Intervenors.
The correct cites are ANGP-T-G-015 and ANGP-T-G-017.
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construction, the entire ROW area will be graded back to its previous contours and restored
consistent with the Erosion Prevention and Sediment Control Plan...” (Emphasis added.) See
attached copy [SUPPLEMENTAL ATTACHMENT #14, MR. HEINTZ’ 12/20/12 PFT.] In Docket No.
7970, Mr. Heintz testified again in his February 28, 2013, Supplemental Prefiled Testimony, at
page 18: “After completion of construction, the entire ROW area will be graded back to its
previous contours and restored consistent with the Erosion Prevention and Sediment Control
Plan...” (Emphasis added.) [SUPPLEMENTAL ATTACHMENT #7.] In Docket No. 7970, VGS expert
witness Jeffrey Nelson testified in his February 28, 2013, prefiled testimony that: environmental
impact mitigation measures include “restoration of ground topography ... following
construction of the project” (p.12): there will be no undue adverse impact under criterion (b)(5)
because “The primary components of the Project involve the subsurface placement of pipeline and
restoration of the landforms to pre-construction conditions.” (pp.14-15); and there will not be
undue impacts from stormwater runoff because “the majority of this project involves the
installation of underground infrastructure with restoration of the ground surface to pre-
construction contours with permanent vegetative cover...” (pp.16-17). (Emphasis added.)
[SUPPLEMENTAL ATTACHMENT #10, MR. NELSON’s 2/28/13 PFT]

As submitted to the Commission used in Docket 7970, therefore, “depth of cover”
referred to the depth between the top of the pipeline and the surface of the land once the
land had been returned or restored to its previous contours. The Commission’s December
23, 2013 Certificate of Public Good stated that construction ““shall be” in accordance with the

evidence VGS had submitted and VGS’s testimony was that the pipeline would be buried the
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specified depths beneath the surface of the land, which two VGS witnesses testified would be at
the same contours as existed prior to construction.

The CPG did not authorize burial of the pipeline to a depth that was calculated using the
height of unlimited amounts of soil added on top of preexisting grade. Obviously, if this
standard were to be accepted, the actual burial depth of any pipeline would become irrelevant;
one would need only to add soil on top of the pipeline to meet any depth of burial standard.

The August 11, 2017 Affidavit of Mr. St. Hilaire [SUPPLEMENTAL ATTACHMENT #15]
demonstrates that in 290 locations the completed pipeline violated the depth of cover
requirements of the CPG as VGS interprets those standards (i.e., without any standard for
residential areas and without a 7-foot standard for most streams) — and that at those 290
locations, with very few exceptions, the depth of cover violations were “remedied” by adding
soil on top of the pipeline -- thereby changing the contours of the land, in violation of
VGS’s testimony to the Commission. See Paragraphs 31 and 49-52 of Mr. St. Hilaire’s
Affidavit. When Mr. St. Hilaire uses the term “depth of cover” in his August 11, 2017 Affidavit,
therefore, he is referring to the distance from the top of the pipeline to the surface of a new,
heightened contour. He is not referring to the distance from the top of the pipeline to the
“previous contours” of the land. See Paragraphs 31 and 49-52 of Mr. St. Hilaire’s Affidavit.

Paragraphs 31 and 49-52 of Mr. St. Hilaire’s Affidavit explain how this happened.
According to Paragraph 31, once the pipeline was lowered into the trench, a GPS reading of a
weld on its top surface was taken by Clough Harbour Associates (“CHA”), and then the trench

was backfilled, “contouring the return the site as close to its original condition as practicable.”
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Also according to Paragraph 31, once the backfilling was completed, CHA returned to the site
and took GPS readings of the soil surface. The two sets of data — the height of the top of the
pipeline, and the height of the soil once backfilling and regrading to original condition were
complete -- were then compared to determine compliance.

According to Paragraphs 49-52 of the Affidavit, as of November 9, 2016, CHA had
informed VGS of 290 depth-of-cover violations — again, as VGS interprets those standards,
without any standard for residential areas and without a 7-foot standard for most streams.
According to Paragraphs 49-52, on November 11, 2016, VGS informed its contractor, Michels,
of the 290 violations. And, again according to the Affidavit, by December 12, 2016, all of the
290 violations had been remedied by Michels except for the 18 at the Clay Plains Swamp.

How could inadequate burial of a 12-inch diameter, 41-mile long natural gas pipeline be
rectified in 272 different locations in just 30 days? Not by reburying the pipeline to the correct
depth at 272 locations. The 272 violations were remedied by “typically... adding more cover
and further contouring the soil surface.” St. Hilaire Affidavit Paragraph 52. That is, soil was
added on top of the soil that Michels had already regraded to return it to its preexisting contours.
Paragraph 31.

Many of the deviations were major — over half of a foot in many cases, and sometimes as

much as 1 foot or 2 feet. Exhibit # 6 submitted by Mr. St. Hilaire on August 11
[SUPPLEMENTAL ATTACHMENT #15] demonstrate that some of the locations in which the

pipeline is buried less than 4 feet are residential areas. It shows 3-foot depth in Williston near

O’Neill Lane, Mountain View Road and Redmond Road.

Law Office of James A. Dumont, Esg. PC 15 Main St. PO Box 229  Bristol VT 05443  p. 34



The depth of cover violation which initially prompted this investigation continues to
be remarkable for its deliberate nature and by VGS’s attempts to obfuscate what occurred.
Mr. Shelton is a highly experienced project manager. He began his career as a mason over 40
years ago, and for the past 30 years has worked as a masonry project manager and estimator. His
experience includes project estimation and management of construction of what at the time was
advertised as the largest brick building in the world -- the new offices of the National Institutes
of Health. See Mr. Shelton’s Supplemental Affidavit [SUPPLEMENTAL ATTACHMENT #16].

The MP-4 video was taken by Mr. Shelton on his cell phone. It was taken late in the day,

after all construction had ceased, on September 19, 2016 at the site of the Clay Plain Swamp that

is subject to VGS’s nonsubstantial change request. Mr. Shelton explains in his supplemental
affidavit that the video starts by looking north toward the Hurlburt property. Then it swings
around to the south. The video shows the surroundings of the pipeline. There is only one trench.
The pipeline is in that trench. The trench is less than 2 feet deep and the 12-inch pipeline is lying
on top of the trench. This was at the end of the day on September 19.

Mr. St. Hilaire’s Affidavit, in Paragraph 45, states that construction was completed the
next day, on September 20. VGS claims that the pipeline was left between 3 and 4 feet deep.
For the 12-inch pipeline to be 3 feet deep, the trench would have to be at least 4 feet deep. It
would have been impossible to commence and complete digging a new 4-foot deep trench, and
then commence and complete installing the pipeline into the new trench, over the hundreds of

yards of the Clay Plain Swamp area, all during one working day.
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The “root cause” report, Exhibit 17, [SUPPLEMENTAL ATTACHMENT #17] also
corroborates Mr. Shelton’s affidavits and conflicts with Mr. St. Hilaire’s conclusion. Mr. St.
Hilaire’s view is that when Mr. Shelton was present, the installation trench had not yet been
excavated. Only a temporary trench, designed to hold the pipeline in place during excavation of
the actual installation trench, must have been what his photographs portray. But Page 1 of the

report states that the trench had already been dug as of September 15. On that date they tried to

get to 4 feet but “were unable to.” This is not a description of just excavating a temporary

holding trench. Page 2 reports that installation then was completed on September 20, the day

after Mr. Shelton’s video was taken.

9. VIOLATION #8 — FINAL CONSTRUCTABILITY REVIEW BY AN ENGINEER

Intervenors recently received the as-built construction plans, and pre-construction plan-
modifications that were stamped by Engineer Hollowood recently, apparently in 2019.
Intervenors are still digesting this information and will submit a formal response shortly. [SEE
SUPPLEMENTAL ATTACHMENTS 8 & 9, THE FINAL PLANS SUBMITTED BY VGS TO THE PUC IN
FEBRUARY AND JUNE OF 2013 (WHICH Do NoOT LIST MR. HOLLOWELL AS A DRAFTER OR
SUPERVISOR OF THE PLANS); AND ATTACHMENT #18, THE VERMONT SECRETARY OF STATE
LICENSURE PAGE SHOWING MR. HOLLOWELL WAS NOT LICENSED IN VERMONT UNTIL
SEPTEMBER 5, 2013].

What is immediately apparent is that the as-built construction plans were signed and
sealed by a surveyor, not an engineer. [THEY ARE TOO VOLUMINOUS TO COPY AND ARE NOT

ATTACHED. VGS MUST PROVIDE THESE.] They reveal nothing about compliance with the CPG’s

Law Office of James A. Dumont, Esg. PC 15 Main St. PO Box 229  Bristol VT 05443  p. 36



terms, or with engineering specifications, or with PHMSA standards, or with an engineer’s
professional standards.

What is also immediately apparent is Engineer Hollowood’s signing in 2019 of several pre-
construction plan modifications fails to address the key concern of the November 14, 2018 report
of the National Transportation Safety Board on the pipeline failure in Lawrence, Massachusetts.
The NTSB concluded that the loss of life, personal injury, and property damage caused by the
Lawrence natural gas explosion would have been avoided if Massachusetts had complied with the
position of the National Society of Professional Engineers that no gas pipeline construction
commence until a Licensed Professional Engineer places his or her seal of approval on the final
construction plans, including a “comprehensive constructability review.”

The NTSB concern has not been addressed because there still has been no sign-off on the final
construction plans and no comprehensive constructability review. Before the recent filing of
Engineer Hollowood’s seal on several of the plan-modifications, there was only one piece of paper
with the signature and seal of a Licensed Professional Engineer. It was dated December 17, 2012,
prior to all of the revisions. It is on the cover letter to a collection of plans submitted by James C.
Colantonio, P.E., to VGS, signed and sealed by Mr. Colantonio. These initial plans, the only plans
approved of by a Licensed Professional Engineer, were explicitly labelled “Not for
Construction.” [THE COVER LETTER AND A SAMPLE PAGE ARE PROVIDED AS SUPPLEMENTAL
ATTACHMENT #19A AND #19B] Mr. Colantonio’s name, seal and initials are missing from all of

2

the subsequently revised plans, such as those labelled “For Construction.” No other Licensed

Professional Engineer took responsibility for, and signed off, on the “For Construction” plans.
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That remains true. Mr. Colantonio signed off on plans that were not for construction. Mr.
Hollowell signed off on several plan-modifications. The great bulk of the plans for construction
have not yet been signed off on and no engineer, therefore, has performed a comprehensive
constructability review. [SEE, FOR EXAMPLE, SUPPLEMENTAL ATTACHMENT #1, 6-30-16
MODIFICATION BULLETIN TRANS-14 ( DELETING THE 90%-COMPACTION-WITHIN-VELCO -
ROW AND CONTINUOUS-BEDDING REQUIREMENTS, WITHOUT SIGNING OR SEALING BY AN
LPE) AND APPENDIX P. 469 (AuGuUST 31, 2015 PROJECT DIRECTIVE THAT CHANGED THE

BACKFILL MINIMUM ROCK SIZE, WITHOUT SIGNING AND SEALING BY AN LPE).

Date: February 27, 2019
Annotated with Attachments May 21, 2019

/s/James A. Dumont

James A. Dumont, Esq.

Law Office of James A. Dumont P.C.
15 Main Street

P.O. Box 229

Bristol, VT 05443

(802) 453-7011

dumont@gmavt.net

ecabinet registration #: 1948
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B Modification Bulletin

Project Name:  Addison Natural Gas Project
CHA Project No: 28757 Modification Bulletin No: Trans-14
To:  Vermont Gas Systems, Inc.

Date: 6/30/16

Description:

Updates have been made to the following sections of the document titled “Technical
Specifications for ANGP Prepared by CHA” dated April 29, 2015:
e Section 312333-Trenching, Pipe Laying, and Backfilling

The entire revised section is contained in the Modification Bulletin and show a “Revised
07/01/2016” in the footer of each sheet.

Please note that all additions to the technical specifications documents are shown as bold and
italicized. All deletions are shown as strikethrough:

An updated cover sheet to the full Technical Specifications document showing the new revision
date for this section will be issued at a later date after future revisions to Section 312333 are
incorporated.

Attachments:
e Section 312333-Trenching, Pipe Laying, and Backfilling

Issued By: Brendan Kearns (CHA)
V:\Projects\ANY\K3\28757\Construction\Clarifications
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SECTION 312333 - TRENCHING, PIPE LAYING AND BACKFILLING
PART 1 - GENERAL

11 SUMMARY

A This Section includes the excavation of trenching, pipe laying, backfilling, compacting,
dewatering, excavation support and disposal, as shown on the Contract Drawings, and as herein
specified.

B. The Construction Management Team will determine the suitability of materials that are to be used

in the work and should any materials encountered be unsatisfactory for the purpose intended, they
shall be removed from the site at the Contractor's expense.

1.2 QUALITY ASSURANCE

A Reference Standards:
1. The latest edition of the following standards, as referenced herein, shall be applicable.
a. "Standard Specifications for Highway Materials and Methods of Sampling and
Testing, American Association of State Highway and Transportation Officials
(AASHTO)."
b. American Society for Testing and Materials (ASTM).
C. Vermont Agency of Transportation (VTrans) Standard Specifications
B. The Contractor shall comply with the requirements for soil erosion and sedimentation control and

other requirements of governmental authorities having jurisdiction, including the State.

C. The Owner shall provide and pay for all costs in connection with an approved independent testing
facility to determine conformance of soils and aggregate with the specifications, in accordance
with Section "Quality Requirements."

13 SUBMITTALS
A. The Contractor shall submit certified gradation curves and moisture-density compaction results for
each imported material. If multiple sources are utilized, information shall be submitted from each

individual supplier.

B. Pipe support systems: Contractor shall submit method of pipe support system(s) to be utilized,
including details on how supports will be installed.

C. Contractor shall submit details/designs for all shoring and trench boxes for excavations that exceed
20’ in depth. Details and designs shall be sealed by a registered Vermont Professional Engineer.
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14 PROJECT REQUIREMENTS

A. Call Dig Safe at 811 before starting any excavation or verify that a Dig Safe ticket exists and is
valid for the area. Contractor shall maintain Dig Safe marks and follow all Dig Safe laws.
Contractor is responsible for contacting and complying with municipal and private utilities that are
not members of Dig Safe. Excavate with care to avoid damage to structures and utilities -
excavations shall be completed by hand if necessary. Promptly report any damages to utilities to
Utility Owner and Construction Management Team, do not attempt repairs without the Ultility
Owners consent.

B. Notify the Construction Management Team and Owner of any unexpected subsurface condition.

C. Protect excavations by shoring, bracing, sheet piling, or by other methods, as required to ensure the
stability of the excavation. Comply with VOSHA/OSHA requirements.

D. Underpin or otherwise support structures and improved surfaces adjacent to the excavation which
may be damaged by the excavation. This includes service lines and existing utilities.

E. Contractor is responsible for protection of Existing Utilities:

1. Specifically, Contractor shall use extreme protection around existing 10-inch transmission
main in the vicinity of the Colchester Tie-in Site. This is the primary feed for the
Burlington area. Owner will locate/flag the line prior to Contractor beginning work in this
area. Contractor shall take all measures necessary to protect this existing transmission
main during construction. The Owner must be present for any work or excavation around
the existing 10-inch transmission main.

2. Contractor will notify Owner before excavating around, or crossing, any existing natural
gas distribution lines. Owner will determine if Owner should be present during any work.

3. Locate existing underground and above ground utilities in areas of work. If utilities are to
remain in place, provide adequate means of support and protection during earthwork
operations. Comply with OSHA requirements.

4. If necessary, coordinate interruption and/or termination of utilities with the utility
companies and the Owner.

5. Provide a minimum of seven days notice to the Owner and receive written notice to
proceed before interrupting any utility.

F. Demolish and completely remove from the site any existing underground utilities designated to be
removed, as shown on the Drawings or as specified.

G. Repair any damaged utilities as acceptable to the Owner, Construction Management Team, and
utility companies at no additional cost to the Owner.

H. Contractor shall comply with maintenance and protection requirements as approved by the
authority having jurisdiction.

I Protection of Persons and Property:

1. Barricade open excavations occurring as part of this work and post with warning lights, if
required or comply with any applicable permits.
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2. Operate warning lights as recommended by authorities having jurisdiction.

3. Protect structures, utilities, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout and other hazards created by
construction operations.

PART 2 - PRODUCTS
2.1 MATERIALS

A Select Backfill/Pipe Padding:

1. On-site material: The use of on-site native material for select backfill/pipe padding shall
be approved and inspected by the Construction Management Team. Native material
shall not contain any stones that are larger than 1.5” in the longest dimension, or that
contain sharp/angular pieces that may impact pipe coating integrity. Native material
that consists of fractured/processed rock that has been blasted or mechanically removed
cannot be utilized as select backfill material due to the angularity of the material, unless
used in conjunction with Tuff-N-Nuff 11 mm Rockshield installed per the
manufacturer’s recommendations. A shaker bucket or screen may be used if native
material is too large, given that the characteristics of the material are suitable for
successful shaker bucket or screen use.

2. Borrow Material: If native material is not acceptable, as determined by the Construction
Management Team, a sand material shall be imported to the site meeting the following
criteria. Alternate select backfill/pipe padding materials may be submitted by the
Contractor for review and approval from Construction Management Team.

Sieve Percent Passing
1-1/2" 100
. 70 - 100
No. 4 60-100
No. 100 0-20
B. General Backfill: Native materials containing no stones or clods larger than 6” in the longest

dimension are acceptable. If native material is not acceptable, as determined by the Construction
Management Team, bank run gravel fill shall be imported to the site meeting the following criteria.
General backfill area will be limited to the trench, or a maximum of 12-inches laterally from each
side of the pipe. Alternative general backfill materials may be submitted by the Contractor for
review and approval from Construction Management Team.

Sieve Percent Passing

6” 100

No. 4 20 - 60

No. 100 0-12

No. 200 0-6
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PART 3 - EXECUTION
3.1 PRECONSTRUCTION MATERIAL QUALIFICATION TESTING
A. General:

1. Sufficient size samples shall be obtained from the potential borrow source to allow
completion of tests listed in paragraph B below. Samples may be obtained from test
borings, test pits, or from borrow pit faces provided that surficial dry or wet soil is
removed to expose undisturbed earth. Tests listed below shall be performed on each
sample obtained. A minimum of three (3) representative samples from each potential
borrow source shall be furnished to the testing laboratory for prequalification testing.

B. Material Tests:

1. Particle Size Analysis:
a. Method: ASTM D422
b. Number of Tests: One (1) per sample; three (3) per potential source.
c. Acceptance Criteria: Gradation within specified limits.

2. Maximum Density Determination:
a. Method: ASTM D1557 - Modified Proctor
b. Number of Tests: One (1) per sample; three (3) per potential source.

3. Re-establish gradation and maximum density of fill material if source is changed during

construction.
3.2 PREPARATION
A. Establish required lines, levels, contours and datum.

B. Maintain benchmarks and other elevation control points; re-establish if disturbed or destroyed, at
no additional cost to the Owner.

C. Establish location and extent of existing utilities prior to commencement of excavation.
33 EXCAVATION

A All excavation shall be made to such depth/width as required to provide suitable room for laying
pipe and for sheeting, shoring, pumping and draining as necessary, and for removing peat, silt, or
any other deleterious materials which the Construction Management Team may deem unsuitable.
Hand trench excavation may be required to protect existing utilities and structures.

B. Trench excavation for pipes shall be made by open cut to accommodate the pipe or structure at the
depths indicated on the Contract Drawings. Excavation shall be made to such a depth and to the
width indicated on the Contract Drawings so as to allow a minimum of six (6) inches of select
backfill / padding to be placed beneath and on the sides of all pipes installed unless otherwise
specified on the drawings. A minimum of twelve (12) inches of select backfill/padding shall be
placed above all pipes installed.
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C. The bottom of the trench shall be accurately graded to provide a uniform layer of padding/bedding
material, as required, for each section of pipe. Trim and shape trench bottoms and leave free of
irregularities, lumps, and projections.

D. Stockpile excavated subsoil for reuse where directed or approved.

E. Over excavation/under cut: If, in the opinion of the Construction Management Team, existing
material below the trench grade is unsuitable for properly placing select backfill/padding material
and laying pipe, the Contractor shall excavate and remove the unsuitable material and replace the
same with an approved select backfill/padding material properly compacted.

F. Stability of Excavation: Slope sides of excavations shall comply with local codes and ordinances
having jurisdiction. Shore and brace where sloping is not possible because of space restrictions or
stability of material excavated. Maintain sides and slopes of excavation in safe condition until
completion of backfilling.

G. Removal of materials beyond the indicated elevations, without authorization by the Construction
Management Team, shall be classified as unauthorized excavation and shall be performed at no
additional cost to the Owner.

H. If a trench excavation crosses a road, sidewalk, bike path, driveway, or other transportation
facility, the Contractor shall arrange temporary facilities for ingress/egress of all pedestrians and
vehicles. One lane of traffic shall be maintained at all times — refer to VTrans/Local permits for
additional construction conditions and traffic management details.

3.4 DEWATERING

A The Contractor shall remove all water from the excavation promptly and continuously throughout
the progress of the work and shall keep the excavation dry at all times until the work is completed
and excavation is backfilled or have sufficient weight to resist uplift pressures. Groundwater
levels shall be depressed to a minimum of 2 feet below excavation subgrade. No pipe or structure
is to be laid in water and water shall not be allowed to rise on or flow over any pipe or structure
until such time as approved by the Construction Management Team.

B. Provide a suitable point of discharge from dewatering operations shall be conveyed in a non
erosive manner satisfactory to the EPSC Specialist and Construction Management Team and all
applicable environmental permit regulations.

C. Precautions shall be taken to protect uncompleted work from flooding during storms or from other
causes. All pipe lines not stable against uplift during construction or prior to completion shall be
thoroughly braced or otherwise protected to the satisfaction of the Construction Management
Team.

3.5 BEDDING AND BACKFILLING

A Contractor shall take all necessary precautions to ensure that backfill materials are kept free of all
skids, stumps, welding rods, cans, bottles, trash and other deleterious debris.

B. Pipe supports may be installed in all locations prior to backfilling as an alternative to
continuous pipe bedding for the entire width of the trench. However, areas around pipe shall
still be padded with select backfill as shown on the contract drawings and explained in
paragraph 3.3.b. above. Stacked sandbags, pipe pillows, or owner approved equal are
acceptable methods. Spacing shall be per manufacturer recommendations, if a commercial
product, or 15" maximum separation if sandbags.
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C. Trench breakers shall be installed per construction plan details prior to backfilling operations
begin.

D. All pipe trenches backfill (select backfill/padding, general backfill, subbase) shall be thoroughly
compacted by mechanical means as follows:

1. Typical Cross-country areas: Thoroughly compacted by mechanical means to avoid any
future trench settlement. Use of excavator buckets and equipment tracks is acceptable
for compaction in these areas only.

3. Existing and Proposed Road Areas (unpaved and paved): All backfill in pipe trenches in,
or directly adjacent to (with 10 of edge of road surfaces — existing or proposed) road
surfaces, shall be compacted to a minimum of 95 percent of modified Proctor maximum
dry density. Backfill materials shall be placed with water content within plus or minus 3
percent of optimum moisture content per the modified Proctor method (ASTM D1557).
Any water used for compaction shall be provided by the Contractor at their own expense.
The Contractor is responsible for the repair of any trench settlement at no expense to the
Owner for the period of one year after substantial completion of the project.

E. Provide uniform bearing and support for pipe in all locations, except where necessary to excavate
for connections, tie-ins, and other required appurtenances. Dig no deeper, longer, or wider than
needed to make the joint connection properly.

F. The bedding/padding material shall be placed to the full width of trench. The bedding material
shall be placed evenly along the bottom of the trench to provide proper support of the pipe to the
elevation shown on the Contract Drawings or directed by the Construction Management Team. .
The backfill shall be placed on both sides of the pipe at the same time and to approximately the
same elevation. Any pipe that is damaged or moved out of alignment, regardless of cause, shall be
replaced or realigned at the Contractor's expense. Bedding/padding shall be thoroughly compacted
by hand-tamping or mechanical means being careful not to damage the pipe. When the
bedding/padding reaches one (1) foot over the top of the pipe, the entire surface shall be
compacted by mechanical means.

3.6 PIPE STRINGING & LAYING

A Pipe shall be installed per the depth, alignment, and coating type shown on the project design
plans. Depth of cover shall be measured from top of pipe to finished/final grade (after site
restoration). Horizontal tolerance for final location of installed pipe compared to design
plans/survey layout shall be +/- 1.0°. Minimum depth of cover shall be strictly adhered to (no
vertical tolerance for less cover than noted on plans).

B. Stringing

AN Fa alaYalda! antan
O

Owner-to-meet-the-requirements-of- this-specification- Pipe shall not be placed directly on
the ground, but on wooden skids with proper protective padding. The skids and protective
padding material shall be subject to Construction Management Team approval. Dragging,
skidding or dropping the pipe is not permitted. Wooden wedges shall be used to prevent
movement of each strung pipe.

TRENCHING AND BACKFILLING PAGE 6 OF 10
CHA PROJECT NO. 28757
V:\ProjectSpecs\28757\Final\04.29.15 Submission_Done\312333 Trenching, Pipe Laying and Backfilling.doc SECTION 312333

Revised 07/01/2016

May 20, 2019 Supplemental Attachments



2. Where possible the skid elevations shall be planned such that minor differences between
grade profile and bottom of trench profile (e.g. at locations where an increased trench
depth is required) can be accommodated without an additional tie-in. The distance
between the trench edge and the pipe string shall be planned such that safe working space
is provided. Contractor shall follow applicable OSHA/VVOSHA regulations.

3. Contractor shall be responsible for proper stringing and locating of the pipe by coating
type.
4, Contractor shall string the pipe in such a manner so as to cause no interference with public

roads, sidewalks, or bike paths. Suitable gaps shall be left at intervals as necessary to
permit the passage of livestock and/or equipment across the right-of-way and as directed
by the Construction Management Team.

5. Contractor shall layout and measure the pipes such that the number of pieces required to
be cut-off with less than 5 feet in length is kept to a minimum.
6. Pipe shall be strung with the use of a spreader bar and two guide lines.
C. Bending - Contractor shall make all necessary field pipe bends required in construction of the

pipeline. The Contractor shall be responsible for determining the degree of the field bend
necessary where a change in direction is necessary.

1. All bending shall be completed using the cold smooth method using a bending machine,
approved by the Construction Management Team. Wrinkle bends will not be acceptable.
Welded longitudinal pipe seams shall be right angles (neutral axis) to the direction of the
bend. The Contractor shall use an internal bending mandrel to achieve smooth and
undistorted bends. Padded bending shoes are required for coated pipe. Heating the pipe for
bending purposes is not allowable. Prior to beginning work, Contractor shall submit and
demonstrate their bending procedure, which shall conform to the recommendations of the
manufacture of the bending machine. This procedure shall be approved by the
Construction Management Team prior to beginning work.

2. For field cold bends, the longitudinal axis shall not be deflected more than 1-1/2 degrees
in any length along the pipe access equal to the diameter of the pipe. The maximum
diametrical reduction in a pipe bend shall not exceed 2-1/2% of the nominal pipe
diameter. There shall be no deviation from the above requirements without prior written
approval from the Construction Management Team. Individual approvals shall be
obtained for each application.

3. The distance between centerline of bending points shall be such that there will be no
distortion of the pipe or of the bend previously made and in no event shall be closer than
seven (7) feet to the end of the joint of the pipe. When pipe is double jointed before
bending, the bend shall not be closer than three (3) feet to the butt (girth) weld.

4, Bends shall not be straightened under any circumstances.

5. Pipe that is buckled, wrinkled, flattened, egged or gouged, as determined by the
Construction Management Team, by bending operations shall be cut out and replaced at
the sole expense of the Contractor. Hammering, the use of jacks, or other mechanical
machinery to repair bucked or deformed pipe is prohibited. A buckle shall be defined as
any anomaly in the contour of a bend which, when measured with a six (6) inch metal
straight edge oriented on the longitudinal axis, yields a depression or void beneath the
straight edge equal to, or greater than, 0.06”.
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6. For pipe line-up, the pipe shall be placed on skids with sufficient clearance between the
bottom of the pipe and ground to accommodate the finishing weld. Pipe shall be handled
in a manner to prevent damage to the pipe walls and shall be placed over or parallel to the
ditch in such manner that when the pipe is lowered, the bends will rest in the ditch at the
proper location. In the laying of the pipe other than seamless pipe, the longitudinal seams
shall be offset by 20 degrees on adjoining pipes in the top 120 degrees of the pipe and
welded sections shall be assembled and lowered into the trench so that the longitudinal
seams will remain on the top 120 degrees of the pipe as laid. Exceptions shall be weld
seams on side bends, which shall be located on top of the pipe, and weld seams on sag
bends and over bends, which shall be located on either side of the pipe as laid.

7. Contractor shall make all necessary bends required for proper construction of the pipeline,
following a trigonometric survey to establish the number and degree of bends required, to
ensure that the installed pipe conforms to the contours of the excavated trench.

D. Welding — Refer to Specification 137000
E. Coating Weld Joints and Fittings — Refer to Specification 138000

F. Lowering — Prior to lowering the pipe into the trench, the Contractor shall ensure that all water,
debris, skids, rocks, welding rods and other foreign or deleterious material is removed from the
trench. During lowering operations coated pipe shall be handled by use of adequately spaced
lowering belts or cradles, as determined to be acceptable by the Construction Management Team,
but shall be a maximum of 250°. At a minimum, belts shall be equal to the outside diameter of the
pipe and shall be made of material that is free of protrusions that may cause damage to the
protective coating. Roller cradles shall have nylon/neoprene roller wheels. The pipe shall be
lowered into the trench in a manner that will allow proportional distribution of the total weight of
the pipeline to all of the lifting points to prevent undue stress or strain on the pipe and to prevent
damage to the pipe coating. The pipe shall not be dropped or subjected to jarring or impact. At
water crossings or any other locations which may require pulling or dragging of the pipe into

place, the coated pipe shall be properly protected from damage using wood lagging or rollers.

G. Holiday Inspection — Holiday inspection (‘“jeeping”) shall be performed on all pipe and fittings
with an electronic holiday detector, supplied by the Contractor and operated in such a manner to
audibly and visually detect the presence of all holidays in the coatings. Jeeping shall be completed
twice (minimum) — once when on skids adjacent to trench, and again as it is lowered into the ditch.
Additional jeeping may be required as determined by the Construction Management Team. Refer
to Coatings, Specification 138000 for additional jeeping requirements.

H. Rock Shield — Contractor shall furnish and install Tuff N Nuff 11 mm rockshield, or Construction
Management Team approved equal, on the pipeline in areas of rock trench or as otherwise directed
by Construction Management Team or utility inspector.

. Trench Breakers — Trench breakers shall be installed as defined on the project design drawings.

J. Electrolysis Test Leads — Locations for test leads are determined on the project design drawings
and shall be connected prior to backfilling operations — follow Cathodic Protection Details for
installation. If an electrical continuity test fails after backfilling operations, Contractor shall
excavate and replace test lead at no cost to the Owner. All test lead cables shall be continuous with
without splices.

K. Drainage Tile Repair — Tiles within the limit of disturbance that are damaged shall be repaired by
the Contractor.
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1. The replacement tile shall be installed to the gradient and alignment of the previous tile.
Tile shall be supported at trench crossings as necessary in order for the tile to maintain the
gradient/alignment during backfilling operations.

2. Replacement tile materials shall be new. Reusing excavated existing drain tile is not
acceptable.

3. Drain tile couplings shall be utilized to splice in new drain tile. Couplings shall be
installed per the manufacturer’s recommendations.

4, During backfilling operations, soil adjacent to and under tiles shall be compacted to
eliminate future settlement.

5. In areas where the tile alignment is parallel and directly adjacent to the pipeline alignment,
the tile will be moved/offset to the side of the pipeline alignment.

6. Tile and pipeline separation shall be a minimum of 12-inches.

7. Conditions in construction line list regarding existing and future tile locations shall be

adhered to by the Contractor.

8. If directed by Construction Management Team, both existing and replacement tiles shall
be inspected to ensure that tiles are not plugged, crushed, mis-aligned, or otherwise
damaged. If damage is found, tile shall be repaired at no cost to the Owner.

L. Warning Tape — Contractor shall install Owner provided pipeline warning tape as indicated on
project design drawings.

M. Pipeline Markers — After completion of backfilling operations, Contractor shall install Owner
supplied pipeline markers as directed by Construction Management Team.

3.7 BACKFILLING AROUND STRUCTURES

A The Contractor shall not place backfill against any structure without obtaining the approval of the
Construction Management Team. No dumping shall be allowed where materials would flow
against or around such structures. Backfill material shall be deposited in horizontal layers not
exceeding 6 inches in loose thickness or as shown on the Contract Drawings and thoroughly
compacted by hand or by mechanical means to the satisfaction of the Construction Management
Team.

3.8 SUSPENSION OF WORK

A. Whenever the work is suspended, excavations shall be protected and the roadways, if any, left
unobstructed. Within or adjacent to private property, material shall be stored at such locations as
will not unduly interfere with traffic of any nature and in no case shall materials be stored in
locations which will cause damage to existing improvements.

3.9 DISPOSAL OF MATERIAL

A Excess and unsuitable materials shall be legally disposed of by the Contractor off site at the
Contractor’s expense unless otherwise approved by the Owner.
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3.10 FIELD QUALITY CONTROL

A. Notify the Construction Management Team at least three (3) working days in advance of all
phases of excavation and backfilling operations. The contractor shall not conduct backfilling
operations unless the Construction Management Team is present for inspections. Backfilling
operations shall commence as soon as possible after the pipe has been lowered into trench. The
amount of lowered pipe that is not backfilled shall be kept at a minimum at all times. Contractor
shall not backfill trench until the Owner’s as-built survey crew has completed their necessary

tasks.
B. In-place density testing at road crossings and VELCO-cerrider shall be performed to ascertain the
compacted density of the fill and backfill materials in accordance with the following methods:
1. In-place relative density:
a. Method: AASHTO T238, Nuclear Method
C. Perform initial density testing to verify that contractors proposed compaction effort will obtain the

minimum required densities.

D. In-place density tests on trench backfills shall be provided as follows:
1. Open-cut road crossings: One test per lift and at least once daily.

2. Cross-country areas: Visual only — subject to Construction Management Team approval.

E. The Construction Management Team may direct additional tests to establish gradation, maximum
density, and in-place density as required by working conditions.

F. Acceptance Criteria: The criteria for acceptability of in-place fill shall be both visual and in-situ
dry density and moisture content. If a test fails to qualify, the fill shall be further compacted and
re-tested/inspected. Subsequent test failures shall be followed by removal and replacement of the
material, at no cost to the Owner. Minimum compaction of backfill materials noted in Section
3.5.D of this specification.

END OF SECTION
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Addison Natural Gas Project — Phase 1
&“... Vermont Gas Systems, Inc.
[}

1
Vhb EPSC SPECIALIST INSPECTION PHOTOGRAPHS
September 15 and 16, 2016

Ver: t Gas

e Ao AR

Photograph 4: Station 1649+00; trenching and Ioering in the pip through CIa Plains. Topsoil and subsoil are
segregated and placed on timber mats. Photograph taken looking north.

Page 2 of 10

May 20, 2019 Supplemental Attachments


Caroline
Rectangle


May 20, 2019 Supplemental Attachments






Supplemental Attachment 4
Video taken at Clay Plains Swamp on September 19, 2016
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Affidavit of Lawrence Shelton

I, Lawrence Shelton, upon being duly sworn, state as follows:

S

I

10.

11.

12

16.

174

[ am a resident of the town of Hinesburg, Vermont.

I am a user of Geprags Park and streets in Hinesburg, Vermont where VGS's
pipeline is buried.

[ enjoy the natural resources such as the wetland in Geprags Park and the wetland
in New Haven. [ have interest in preserving these resources. Burial of the
pipeline to a depth of less than seven feet under streams jeopardizes my interests.
Repeated construction in the wetlands in their communities jeopardizes my
interests.

I was informed, and came to the site on September 18, 2016 in New Haven that
VGS’s 6/2/17 letter refers to and then a second time shortly afterwards.

[ observed that the site was immediately south of the Hurlburt property.

[ knew from talking with Mr. Hurlburt that Mr. Hurlburt’s agreement with VGS
required 5-foot depth of burial under his agricultural lands.

I observed that the pipeline south of Mr. Hurlburt’s land was about 18 deep.

I took photographs of the pipeline south of Mr. Hurlburt’s land, after the trench
had been completed, the pipe had been installed, and prior to filling. The
photographs show the pipeline about one hundred yards south of the Hurlburt
property line. They show the pipeline at about 18" deep. The photographs are
labeled “Monkton™ but they are located in New Haven

I was informed by Mr. Hurlburt that he had observed, and had complained to
VGS, that the pipeline crossing his land had not been buried 5 feet deep; it had
been buried only 4 feet deep.

Protect Geprags, a group of which [ am a member, submitted my photographs,
showing approximately 18" depth of burial, to PHMSA in October of 2016, and
sought an investigation of a number of issues.

PHMSA subsequently shared my information regarding the burial of the pipeline
with VGS.

In the public meeting held on February 22, 2017, I shared directly with the
Department and with VGS my concerns about depth of pipe burial in New Haven.

. On March 3, 2017, I and the Department’s gas engineer, Mr. GC Morris, visited

the New Haven site.

. During the visit and prior to the visit, according to Mr. Morris he had been on the

telephone with a VGS engineer to discuss the site.

. Mr. Morris and I found a marker, created by VGS, or VGS’s contractor, directly

over the buried pipeline. The wooden marker indicated that the pipeline was
buried 3.5 feet at that location. See the attached photograph of stake *1645+26,”
stating “DEPTH 3.5.” Mr. Morris told me the 3.5 stood for 3.5 feet.

During that visit, Mr. Morris told me that the pipeline that I had observed in
September had been reburied by VGS to a deeper depth. :

During that visit, Mr. Morris told me that VGS used an excavator to press down
on the pipe with enough force to push it down through the soil.

Docket 7970
6" Non-Substantial

Change Determination
Response

6/23117
Attachment #10
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18. The only apparent source of Mr. Morris” information was VGS, since Mr. Morris
made clear he had not been present.

19. This 1s the area in which the excavator had been mifed. The area is a wetland.
The soils are very wet. ;

d’ {
Onthe 2™ day of June, 2017, Lawrence Shelton appeared before me and he subscribed
and swore to the truth of this affidavit.

My Commission Expires: A /70 / <
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Attachment INTERVENORS.VGS.1-100.2

From: Reagan, Michael J <Michael.Reagan@mottmac.com>

Sent: Friday, May 20, 2016 12:02 PM

To: Kearns, Brendan; Joey Wilson; John Stamatov (US - Advisory); John St.Hilaire
Cc: michael.reagan@hatchmott.com; Chris LeForce; Billingsley, Tyler

Subject: RE: VELCO Compaction

This is what we are trying to get changed with VELCO- and not go with the 90% compaction rate- as it is at times
unachievable on the pipeline installation-

Mike

From: Kearns, Brendan [mailto:BKearns@chacompanies.com]

Sent: Friday, May 20, 2016 11:58 AM

To: Joey Wilson; John Stamatov (US - Advisory); John St.Hilaire

Cc: michael.reagan@hatchmott.com; Chris LeForce; Billingsley, Tyler
Subject: RE: VELCO Compaction

Hi All,
Please note:

1) Inorder to document that the installed pipe will meet the VELCO loading requirements, nuclear density tests
are required to confirm that the backfill meets the specified compaction of 90% requirements. It is
recommended that you confirm with VELCO what documentation they will be requesting to support the
installation within their ROW. If you do not achieve 90% compaction, you will not achieve the HS-20+15%
loading requirement.

2) The use of concrete coating does not increase the loading capacity of the pipe, the coating is used to protect the
pipe from damage. Just adding concrete coating will not achieve the HS-20+15% loading requirement.

3) Changing the minimum depth to 5’ inside these areas will require us to re-do the depth of cover table. Please
let me and Chris know when this is finalized so we can get started on editing. The revised sheets will be sent to
the VGS CM team upon completion via Modification Bulletin.

4) Overall, if the contractor does not perform what the VELCO letter (dated November 7, 2014) says and what is in
the technical specifications, you will not achieve the loading requirements laid out in the MOU. With that being
said, it is good that this supplemental agreement does not mention a loading requirement.

Thanks,
Brendan

From: Joey Wilson [mailto:jwilson@wce-co.com]

Sent: Friday, May 20, 2016 11:27 AM

To: John Stamatov (US - Advisory) <john.r.stamatov@pwc.com>; John St.Hilaire <jsthilaire @vermontgas.com>
Cc: michael.reagan@hatchmott.com; Kearns, Brendan <BKearns@chacompanies.com>; Chris LeForce
<CLeForce@vermontgas.com>

Subject: RE: VELCO Compaction

For your use.
Mike and | don’t see the need to attach the excel sheet just sent out. Just keep to a simple plan.
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Joey

From: Joey Wilson [mailto:jwilson@wce-co.com]

Sent: Friday, May 20, 2016 10:09 AM

To: John Stamatov (US - Advisory) (john.r.stamatov@pwc.com); John St.Hilaire (jsthilaire@vermontgas.com)
Cc: michael.reagan@hatchmott.com; Joey Wilson; patrick.daley@us.pwc.com; Kearns, Brendan; Chris LeForce
(CLeForce@vermontgas.com)

Subject: VELCO Compaction

Here is what Mike and | came up with for suggested compaction requirements.

e Atall VELCO access road crossings, VGS will either install concrete coated pipe within 10’ either side of the road
or will test the material to ensure the 90% compaction requirement is adhered to. In the event that concrete
coated pipe is not available or can’t be used, and the in-situ material cannot be re-compacted to 90%, flowable
fill will be installed within 10’ of the crossing.

e  When running parallel to the VELCO ROW, VGS will use Best Management Practices for pipe compaction, and
will install the pipe such that it has a minimum of 5’ of cover in lieu of 4’ in the current specification. Best
Management Practices include verification of the existing material for suable backfill and compacting via a
standard excavator bucket.

e VGSis required to uphold all permit conditions, including tilling and subsoiling while working and backfilling in
ag fields, and not replacing wetland material with non-native soils. These permit conditions will not allow for
excessive compaction.

Attention: This e-mail
and any files transmitted with it from Mott MacDonald are confidential and intended solely for use of the
individual or entity to whom they are addressed. If you have received this e-mail in error please immediately
notify the sender.
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STATE OF VERMONT
PUBLIC SERVICE BOARD

Petition of Vermont Gas Systems, Ing,
requesting a Certificate of Public Good pursugnt
to 30 V.S.A. § 248, authorizing the constructign
of the “Addison Natural Gas Project” )
consisting of approximately 43 miles of ney
natural gas transmission pipeline in Chittendgn
and Addison Counties, approximately 5 miles pf Docket No. 7970
new distribution mainlines in Addison County),
together with three new gate stations )n
Williston, New Haven, and Middlebury)
Vermont )

2-28-13 SUPPLEMENTAL PREFILED TESTIMONY OF
JOHN HEINTZ
ON BEHALF OF
VERMONT GAS SYSTEMS, INC.

February 28, 2013

Mr. Heintz is the Project Manager for the Addisoatinval Gas Project. His
supplemental testimony describes the revised Rrdg=ign, construction and schedule
and provides an estimate of the Project costs. Hdmtz also describes construction-
related impacts with respect to noise, water syppaste disposal and transportation.
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STATE OF VERMONT
PUBLIC SERVICE BOARD

Petition of Vermont Gas Systems, Ing),
requesting a Certificate of Public Good pursugnt
to 30 V.S.A. 8§ 248, authorizing the constructign
of the “Addison Natural Gas Project” )
consisting of approximately 43 miles of ne)v
natural gas transmission pipeline in Chittendgn
and Addison Counties, approximately 5 miles pf
new distribution mainlines in Addison County),
together with three new gate stations )n
Williston, New Haven, and Middlebury)
Vermont )

Docket No. 7970

2-28-13 SUPPLEMENTAL PREFILED TESTIMONY OF
JOHN HEINTZ
ON BEHALF OF
VERMONT GAS SYSTEMS, INC.

1.  Introduction
Please state your name, occupation, and bssaueksess.
My name is John Heintz. | am the Presiderhtdrnational Engineering and
Development Corporation and have been retainedidmygh Harbour & Associates
(“CHA") to serve as Project Manager of the Verm@ats Systems, Inc. (“Vermont Gas”

or “VGS” or the “Company”) Addison Natural Gas Rxcj (“Project” or “ANGP”). My

business address is 2812 Shipping Ave, Miami, FL333

What is the purpose of your testimony?
My testimony and exhibits provide a detaileda#®tion of the revised Project layout
and engineering design, including the refinementsraodifications undertaken since the

December 20, 2012 initial filing in this proceedimgferenced herein as either the
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Addison Natural Gas Project, PSB Docket N0.7970
2-28-13 Supplemental Prefiled Testimony of Johmktei
February 28, 2013
Page 2 of 43

“December 20 Proposal” or the “Initial Proposalhe result of these revisions is

referred to here and in other witnesses’ testimamhe “2/28/13 Alignment.”

My testimony also describes the equipment spetifina and the pipeline construction
process that will be involved in building the Pidjel also provide an updated Project
cost estimate. Finally, for ease of referencen ladso restating and including those

portions of my original testimony that are not cfjaah.

2. Revised Project Description

Please describe the revised Project.

The Project includes the following principalngponents:
(1) Approximately 41.2 miles of new 12-inch transgion pipeline, extending
from a new tie-in to be located at Vermont Gas'isteng 10-inch mainline north
of Severance Road in Colchester (“Colchester Tig-Wermont, to the
intersection of U.S. Route 7 and Exchange StreBtiddlebury, Vermont (the
“Transmission Mainline”). The initial Project camed 43 miles of 12-inch
transmission.
(2) Approximately 5.1 miles of new six-inch diswifion mainlines (“Distribution
Mainlines”) that will extend distribution service Vergennes (3.73 miles) and
Middlebury (1.35 mile). The initial Project contaid 4.8 miles of six-inch

distribution mainlines; and
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Addison Natural Gas Project, PSB Docket N0.7970
2-28-13 Supplemental Prefiled Testimony of Johmktei
February 28, 2013

Page 3 of 43

(3) Three new pressure regulation stations (“Statior “Gate Stations”), one
located near Route 2 in Williston to reinforce ehesting distribution system, one
off Plank Road in New Haven, and the third northhaf intersection of U.S.
Route 7 and Exchange Street in Middlebury. The rarmobgate stations is
unchanged, however this 2/28/13 Alignment refleatslified locations and

configurations in response to community feedbaaftissussed below.

The Transmission Mainline is approximately 41.2asiin length from the point of
interconnection in Colchester to the terminus atrtew Route 7 Gate Station in
Middlebury. As with the initial proposal, the linéll pass through the towns of
Colchester, Essex, Williston, St. George, Hinesphtgnkton, New Haven and

Middlebury.

The Distribution Mainline to Vergennes will extefrdm a new Plank Road Gate Station
in New Haven, running along Plank Road 3.7 milesugh the towns of New Haven,
Ferrisburgh and Waltham, to the intersection oftRauin Waltham, just east of
Vergennes. The Middlebury Distribution Mainlineliveixtend from the new Route 7

Gate Station in Middlebury to the Middlebury indistpark on Exchange Street.

2.1 Transmission Mainline from Colchester to Middldury

Please describe the Transmission Mainline la@gtoposed alignment changes.
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Addison Natural Gas Project, PSB Docket N0.7970
2-28-13 Supplemental Prefiled Testimony of Johmktei
February 28, 2013

Page 4 of 43

A one page map with the revised 2/28/13 Aligniris included as Exhibit Petitioner
Supp. JH-2 (2/28/13). Detailed engineering plageshof the 2/28/13 Alignment
Transmission Mainline with design details are ided as Exhibit Petitioner Supp. JH-3
(2/28/13). There have been a number of revisiond3S’ proposed transmission
pipeline alignment from the Petition submittedie Board on December 20, 2012 (the
“Initial Proposal”) to the 2/28/13 Alignment. Téerevisions have been developed in

response to stakeholder comments.

In addition to the summary of alignment changemftbe Initial Proposal to the 2/28/13

Alignment, the following adjustments occurred thygbaut the alignment:

. An approximate one to five foot shift of the pipaialignment where it parallels
the VELCO corridor due to improved Right-Of-Wayonfation;

. The three Stations have been moved;

. and the Mainline Valve locations have shifted altmgproposed pipeline relative

to the new Transmission pipeline length and Stdbeations.

Below is a list of specific locations with alignmerhanges, with reference to specific
Exhibit Petitioner Supplement JH-3 (2/28/13) plaerets. It should be noted that with
the exception of the gate stations described abodehose locations where the pipeline
has been moved from road rights-of-way to adjateot within the VELCO corridor in
Hinesburg, Monkton and New Haven, most of the ddjests listed below are minor

alignment adjustments generally within the sameitic
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ANGP-T-C-001 Specification of the dewatering aressinof Colchester Tie-In

ANGP-T-C-005 - Change in additional temporary weplace (ATWS) areas near

MP 2.2 (Route 2A)

ANGP-T-C-018 - Transmission Mainline alignmentcha at MP 8.6 to avoid

VELCO infrastructure (500 feet)

ANGP-T-C-021 - Transmission Mainline alignmentche at Allen
Brook/Route 2 crossing (MP 10.3) and addition oAaWS south of Route 2
(1,100 feet) for Horizontal Directional Drilling (BD) purposes

ANGP-T-C-021& 022 - Williston gate station (MP-18)4noved to the east 300

feet along Transmission Mainline

ANGP-T-C-023B - Alignment change at 1-89 crossiadHurricane Lane (MP
11.4) and concurrent pullback area shift (1,400)fee

ANGP-T-C-027 & 028 — Transmission Mainline alignrehift further east of

VELCO (K-23) ROW (MP 13.5) north of Williston Switing Station (600 feet)

ANGP-T-C-028 — Transmission Mainline alignment sfidm west to east side

of VELCO K-43 ROW from MP 13.84 to MP 14.25 (2,2fe@t)

ANGP-T-C-031 & 032 — Transmission Mainline alignrhehift into VELCO K-

43 ROW at MP 15.6 (1,500 feet)

ANGP-T-C-034 & 035 — Transmission Mainline re-aligent along Route 116 to

Route 2A Crossing (MP 16.9) (1,700 feet)
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ANGP-T-C-036 — Transmission Mainline alignment stofvard VELCO K-43

ROW (MP 17.35) (700 feet)

ANGP-T-C-041 - 049 — Transmission Mainlinealignmehange from along

Charlotte/Baldwin Rd to VELCO K-43 ROW and paraNé&tLCO line (MP 19.8
to 24) (22,200 feet)

ANGP-T-C-050 - 052 — Transmission Mainline alignmeimange from VELCO

K-43 ROW to (MP 24 to MP 24.9), crossing Rotax RG800 feet)

ANGP-T-C-053 — 061A — Transmission Mainline alignmmhehange from along

Monkton Rd to continuing to follow VELCO K-43 ROWjith HDD under
Monkton Swamp and with access from Split Rock RdQIld Stage Rd (MP

25.75 to MP 28.9) (16,600 feet)

ANGP-T-C-063 - 068 — Transmission Mainline alignmelmange from along Old
Stage Rd/Parks-Hurlburt Rd/North St (MP 29.65) esirside of VELCO K-43
ROW to Plank Rd (MP 32.4) (14,500 feet)

ANGP-T-C-068 - Plank Rd gate station moved front eédlorth St/Plank Rd

intersection to west side of VELCO K-43 ROW at MP3

ANGP-T-C-072 —Transmission Mainline alignment shiéim west side of

VELCO K-64 ROW to cross Route 17 (Main St) and perdlew Haven
Substation access (MP 34.6 — MP-35.1)) (2,640 feet)

ANGP-T-C-074 — Transmission Mainline alignment ap@aninder VELCO K-64

ROW and crossing Town Hill Rd (MP 35.6) (1,050 jeet
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- ANGP-T-C-083A - 085 — Transmission Mainline alignmehange from east side

of Route 7 at River Rd intersection to west siddhwTWS on north west corner
of Belden Falls Rd/Route 7 intersection (MP 40.31& end of ANGP
transmission mainline) (4,800 feet)

- ANGP-T-C-085 - Middlebury gate station moved freguth of Exchange

St/Route 7 intersection, ~0.5 miles north

- ANGP-T-C-085 - Change from Transmission to Disttitw Mainline from end

of ANGP at Middlebury Gate Station (MP 41.2) alamgst side of Route 7 to

Exchange St/Route 7 intersection (2,400 feet)

At the point of interconnection with the existing% transmission system in Colchester,
the Colchester Tie-In will be reconfigured with @pproximately 35-foot by 85-foot
fenced-in yard to enclose the valve and an areatiiizing a pipeline in-line cleaning or
inspection tool or “PIG” launcher. This is a sligharger footprint to better
accommodate the necessary infrastructure. A P&30®l used in the industry to clean
the pipe or to inspect the integrity of the pipelimalls for things such as defects or
corrosion. It moves down the pipeline by the fas€éhe natural gas pressure in the
pipeline. The fence will be a galvanized chairklmetal fence approximately 6 feet in
height with three strands of barbed wire extendingther foot. The fenced area will
have a pervious crushed stone surface underland®ogrid to infiltrate rainwater and
snowmelt. An access road, approximately 1,000lée®f, consisting of 470 feet of

existing paved driveway and 530 feet of new stabdipervious surface driveway will
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extend from Severance Road to the Colchester Tid=khibit Petitioner Supp. JH-4

(2/28/13) is a site plan for the Colchester Tie-In.

To optimize the alignment of the Transmission Mailcorridor, Vermont Gas has
attempted to co-locate the pipeline with, or adjde, other utility and road
infrastructure where possible, in order to minimin@acts. The northern segment of the
Transmission Mainline, from Colchester to Willistoear Interstate 89, will generally be
located within the ROW of VT 289 (also referrecatothe Circumferential Highway,
“CCCH?” or “CIRC"). This segment of the Project dolor is approximately 11 miles
from the Colchester Tie-In, and extends thoughigoestof the towns of Colchester,
Essex and Williston, to a point east of Inters&fen Williston, near the intersection of

Interstate 89 and U.S. Route 2.

Near the intersections of Interstate 89 and Roue\Xilliston, the Transmission

Mainline will leave the CIRC corridor. The Trangsion Mainline continues south,
within or adjacent to an existing Vermont Elec®iower Company, Inc. (“VELCO”)
electric transmission line corridor that extendsueen Williston and Middlebury,
Vermont. This segment of the Transmission Mainérgends about 30 miles and crosses
through portions of the towns of Williston, St. @Gge, Hinesburg, Monkton, New Haven
and Middlebury. The details for this approximat@@rmile southern segment of the
Transmission Mainline are shown in the Transmissi@nline Alignment Sheets,

Exhibit Petitioner Supp. JH-3 (2/28/13).
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A more detailed summary of the Transmission MasA28/13 Alignment is as follows:

e The proposed 12-inch transmission pipeline connecen existing VGS 10-inch
transmission pipeline in Colchester, VT. The pipelexits this location (Colchester
Tie-In Site) and runs west for approximately 0.1esiwithin the existing VGS ROW
to the northerly ROW edge of the un-built CCCH. eTipeline runs parallel to the
ROW edge and within the CCCH ROW for approximat2ly-miles crossing Mill
Pond Road (MP-0.49), passing under Indian Brook (M), crossing VELCO'’s K-
22 transmission line (MP-1.3), passing under Indéaook for a second time (MP-
1.5), and crossing Route 2A and New England CeRadroad (MP-2.1); avoiding
along the way, present and future constructakiggyes. This segment of the 2/28/13

Alignment is essentially unchanged from the Deceam2e 2012 proposal.

* The alignment then drops off the un-built CCCH R@wd runs along Route 289,
approximately 40-ft off the edge of pavement fd@-fhiles until the pipeline crosses
VELCO at MP-3.0. After crossing VELCO, the pip@imorks its way back to the
edge of Route 289 ROW, where again it parallelsR&V edge for a distance of 3-
miles; crossing Indian Brook a third time (MP-3.6jpssing Route 15 (MP-4.1),
Essex Way (MP-4.55), Alder Brook 9MP-5.05), and e&xl@rook again (MP-6.25).

The only substantive change in this segment iscation change for a temporary

work space.
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* Over the next 0.65-miles the alignment makes ascomintry approach for a
horizontal directional drill crossing under the Waski River (MP-6.85) and Route
117 (MP-6.76), coming up on the south side of therradjacent to Vermont Central
Railroad (MP-7.0). The pipeline crosses under \@mnrCentral Railroad, and runs
alongside the same for 0.1-miles and crosses ans#ation of the un-built CCCH,

crosses the Burlington Transfer Station site anit€@iden Solid Waste and picks up
Redmond Road (MP-7.56), the location of VGS’ fivkinline Valve. This segment

is essentially unchanged from the Initial Proposal.

e The alignment runs south along the eastern edgigedRedmond Road ROW for
1.44-miles, then along the northern edge of Mountdew Road ROW for 0.1-miles
before crossing Mountain View Road and re-entetirigCCCH highway, where the
Transmission Mainline follows the westerly edgetted un-built CCCH highway for
1-mile, makes an approach for and crosses AllenolBr(MP-10.3), Route 2
(Williston Rd), avoiding conflicts with sensitiven@ronmental areas, and the
possible future extension of the CCCH. On thelsaide of Williston Road, VGS
proposes constructing the first of three Gate &iat{(MP-10.45). The change of note

in this segment is the shift of the Williston Stetiapproximately 300 feet to the east.

* Upon leaving the Williston Station the pipelineaeters the un-built CCCH

ROW at its western edge and continues southelliytéostate 89 and then west along

189 to MP-11.3 the location of the 189 crossingigtavoiding potential conflicts with
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the existing VELCO Sub Station infrastructure oa south side of 189 and the
stakeholders along Hurricane Lane. The distantedssn the Gate Station and the
189 crossing location is approximately 0.85-milésy changes from the December

20, 2012 proposal in this area are minor.

» After crossing 189, the pipeline runs along thetketdy edge of Hurricane Lane,
for 0.2-miles, crosses to the west side of the VBLROW, avoiding existing utility
infrastructure before generally running along aradaflel to VELCO to the St.
George/Williston town line (MP-14.7). In this sect, the pipeline crosses VELCO
at MP-12.35, St. George Road at MP-12.42, VELCM™MRBt12.52, VELCO at MP-
13, across Sucker Brook at MP-13.8, then south @5Vsecond mainline valve
location north of Lincoln Rd (MP-14.3), across Laht Rd (MP-14.31) and on to the
St George/Williston town line. Any changes frone thecember 20, 2012 proposal in

this area are minor.

» After crossing the St. George/Williston town lifeettransmission pipeline leaves
the VELCO ROW to avoid stakeholder and construitghssues. This segment is

essentially unchanged from the Initial Proposal.

* At MP-15.2 the alignment crosses the VELCO ROW ttwestern side, the

alignment continues southerly generally parallette VELCO ROW western side

(MP 15.3 to 16.2). This segment is essentiallyhanged from the Initial Proposal
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except for approximately 1,500 feet of pipelinetthas been shifted into the VELCO
ROW.

* The alignment then crosses the VELCO ROW (MP-1&r2) continues southerly
0.8 miles (MP 16.2 to 17.0) until crossing Route @AP-16.8), Route 116 (MP-
16.92), and VELCO again at MP-17.0. Any changesnftbe December 20, 2012

proposal in this area are minor.

 The alignment then continues southerly just west MEELCO to address

landowner concerns and aligns with and paralledssMELCO ROW just inside the
Hinesburg town line (MP-17.4 to MP-18.1), then mowveest to avoid a tributary to
the Laplatte River, crosses Shelburne Falls Road-1/8.94) and joins back up with
the western side of the VELCO ROW (MP-19.2), cressrder the Laplatte River
MP-19.5 to VGS third mainline valve located at M®.81, just north of Charlotte
Road in Hinesburg. Any changes from the December2@@2 proposal in this area

are minor.

* The pipeline crosses Charlotte Road, continueshsdytparallel to and 270 Ft.
offset from the western VELCO ROW avoiding a meaimgestream and wetlands
for 0.9-miles (MP 19.9 to 20.8) where it re-entdre VELCO ROW. The 2/28/13
Proposal has been relocated off of Baldwin Road tlmcation that parallels the

VELCO ROW.
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* The pipeline continues 10 Ft. inside the westergeedf VELCO crossing
Baldwin Road (MP-21.1) and Drinkwater Road (MP-22.and Lewis Creek (MP-
22.86) for 4.1-miles (MP 19.9 to 24.0). The 2/2BHroposal has been relocated off

of Baldwin Road to a location within the VELCO ROW.

e The alignment leaves VELCO in the vicinity of Rot8wad in Monkton (i.e. the
“‘Rotax Road Reroute”) and continues southerly Oigsn(MP 24.0 to 24.9). The
Initial Proposal was along public road ROW. Thad@kdRoad Reroute was selected

due to constructability and landowner concerns.

* The alignment meets the VELCO ROW and continueshsoly 0.9 miles (MP
24.9 to 25.8) parallel to and along the westertie si The 2/28/13 Proposal has been

relocated off of public road ROWSs to a locationaadjnt to the VELCO ROW.

* The alignment enters and continues 10-ft insideMBeCO ROW for 1.5 miles
(MP 25.8 to 27.3), crossing Stillson Road (MP-26dnd Hollow Road (MP-25.4).
VGS’ fourth mainline valve is proposed just souttHollow Road in Monkton (MP-
26.48). The 2/28/13 Proposal has been relocatedfdhe public road ROW to a

location within the VELCO ROW.

* The pipeline then continues west under Monkton Swasing HDD, MP-27.3 —

MP-27.65 and then back to and 10-ft inside the VBLROW at MP-28. The
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2/28/13 Proposal has been relocated off of theipubhd ROW to a location within

or parallel to the VELCO ROW.

* The pipeline continues inside VELCO’s ROW until Cidage Road, where it
then runs within the Old Stage Road ROW (MP-28.9MB-29.63) to avoid a
meandering stream and wetland. At MP 29.63, thensimassion Mainline crosses
from Old Stage Road through approximately 330 tdevpen field to the western
edge of the VELCO ROW and continues southerly 1Qvithin and parallel to
VELCO until MP-31.6, crossing Parks —Hurlburt RqdiP-30.1) and the Monkton,
New Haven town line (MP-31.1). The 2/28/13 Proptse been primarily relocated

off of the public road ROW to a location within ti&LCO ROW.

* The proposed alignment then continues outside arallpl to the VELCO ROW
3.2 miles (MP 31.6 to 34.8) crossing Little Ottere€k (MP-32.3), Plank Road (MP-
32.5), Quarry Road (MP-33.5), Route 17 (MP-34.9)d anto the VELCO New
Haven Substation property (MP-34.9 — MP-35.51). SVY@roposed fifth mainline
valve is located at MP-32.39. The alignment thentiooes 0.6 miles (MP 35.1 to
35.7) briefly leaving VELCO to avoid structures acrdssing Town Hill Road (MP-
35.64) and VELCO to the eastern edge of VELCO. Most significant adjustment
from the Initial Proposal is the shift of the Nevaén Station location approximately

a gquarter mile west.
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* The proposed alignment continues outside and parall the eastern edge of
VELCO to MP-36.4 wherein the pipeline crosses VEL&Q runs parallel to and
outside the VELCO ROW to River Road (MP-39.54),ssing Hunt Road (MP-38.1)
where Mainline Valve 6 will be installed and therossing the New Haven River
(MP-39.35). Any changes from the December 20, 2pddposal in this area are

minor.

* The pipeline continues westerly inside and outsidenortherly ROW of River
Road crossing to the westerly edge of Route 7, avharontinues south 10 ft. outside
and parallel to the road ROW terminating at thepBsed Middlebury Station (MP
41.23). The 2/28/13 Proposal changes the pipealmkethe Station from the east side

of Route 7 to the west.

Please describe the design specificationdhéi tansmission Mainline.
The engineering design was guided by applicédderal and state standards including

the following, which have not changed from thei&diProposal:

* U.S. Department of Transportation, Office of PipelSafety, Code of Federal
Regulations Title 49, Part 192 — TransportatiolNafural and Other Gas by
Pipeline: Minimum Safety Standards (“Code”);

* American Society of Mechanical Engineers (“ASME'3B8 — Gas Transmission

and Distribution Piping Systems;
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* Vermont Public Service Board General Order #43egRaind Regulations
Prescribing Standards for Gas Utilities;

* American Petroleum Institute (“API”) 5L, Speciftaan for Line Pipe, 2009;

* API Specification 6D, Specification for Pipeline IVas, 2008;

* American Society for Testing and MaterialA8TM”) A53/A53M-07, Standard
Specification for Pipe, Steel, Black and Hot Dipp&ihc Coated, Welded and
Seamless;

 ASTM D2513-99, Standard Specification for ThermgptaGas Pressure Pipe,
Tubing and Fittings;

 MSS-Standard Practice SP-44-2006 Standard Pra8tieel Pipeline Flanges;
and

* Vermont Public Service Board Rule 6.100.

The Transmission Mainline will be designed and trsed to a Maximum Allowable
Operating Pressure (“MAOP”) of 1,440 pounds perasgunch (“psi”). The pipeline will
be constructed of carbon-steel pipe (12.75-inckidatdiameter), with a wall thickness
of 0.283 inches in Class Il (rurdBreas and 0.312 inches for the remainder of thero
The pipe material will have a specified minimumlgistrength of 65,000 psi. For Class
lIl areas, a design factor of 0.5 was used in #&gh pressure calculation, and for Class

| and Il areas a design factor of 0.6 was usedy bbwhich are more stringent than

'Class location is the term used in the Code (49FC Fart 192) to classify the population densitshie vicinity of
the pipeline. The design of a pipeline may vargateling on the class location of the pipeline.aBéerefer to Mr.
Teixeira’s testimony for further explanation ofdtulass location system.
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required by the Code. This will allow the desigagsure to stay the same even if there is
a future change in the class location of the pigeliThe pipe will be manufactured in

accordance with the API 5L, Specification for LiRpe.

The pipe will have an external, corrosion-contradiing; the coating will vary dependent
upon soil conditions but in general it will consiétl5 mils thickness of fusion bond
epoxy or Pritec. Segments of pipe to be instddfetiorizontal directional drill (‘HDD”)
will have an additional 40 mils thickness of aboasiesistant coating over the external
control coating. Cathodic protection will be prded by an impressed current rectifier
system. The pipe will be hydrostatically-testead aressure of 1.5 times MAOP, at
2,160 psi for a minimum of eight hours before bgirared in service. The test will
assure there are no leaks and validate the MAQR4dD psi. | discuss this testing

below.

The pipeline will be entirely welded in accordamaéh APl recommended practice
standard 1104 — Welding of Pipelines and Relataditi@s. All welds will be
nondestructively tested in accordance with API 1h@4-ray techniques. The test

records will be kept for the life of the facility.

What is the width of the Transmission Mainlaogridor?
Generally, the Transmission Mainline corridal wccupy a 50-foot wide permanent

ROW, together with a 25-five foot temporary easenaeea that will be used to complete
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construction. This too is unchanged from the &hiiroposal. Vanasse Hangen Brustlin,
Inc. ("VHB") has studied up to a 300-foot wide afeapurposes of conducting its

environmental resource impact analysis for thigiSe@48 application.

In areas where construction will parallel a pubtiad ROW, VGS will utilize a 20-foot
ROW on private land adjacent to the road ROW whpessible. If obtaining a ROW on
private land is not possible, the pipeline willlbeated in the public ROW and the
construction crews will utilize the road as worlasp. The entire ROW on the side of the
road where the pipeline will be located will bearked of vegetation in order to allow for
construction. After completion of constructione tthsturbed ROW area will be graded
back to its previous contours and restored condistgh the Erosion Prevention and
Sediment Control Plan (provided as an attachmeBktuobit Petitioner Supp. JAN-9

2/28/13).

Earlier you mentioned a number of reroutesrangsions that occurred to accommodate
sensitive environmental and cultural resourcesgatbe route first identified in the
Preliminary Alignment for the Transmission MainlinBlease summarize those
revisions.

Designing the Project is a complex, interdiBogry and iterative process that has taken
months to develop. Once the CIRC and VELCO corsdeere identified as the
Preliminary Alignment for the Transmission Mainliftee process for which is more

fully discussed in Mr. Howe’s prefiled testimony)GS hired CHA and environmental,
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archaeological and aesthetic consultants to urndedatailed assessments of the
Preliminary Alignment. Based upon that input, watmued to refine the Project design
in dozens of locations to avoid or minimize impacigith this 2/28/13 Proposal we have
continued to minimize impacts as well as addressngonity concerns. We have
modified over 21 miles or about 51% of the PrelianinAlignment in order to avoid or
mitigate these sensitive resource areas, as fallows

* 16 miles (pipeline reroutes and alignment shifts)

e 7.6 miles (narrowing of ROW)

e 3.6 miles (HDD)
Please refer to Exhibits Petitioner Supp. JH-1282/3) (Impact
Minimization/Avoidance, Pipeline Reroutes and Ahgent Shifts), JH-15 (2/28/13)
(Impact Minimization/Avoidance, Through Horizonf@irectional Drill) and JH-16

(2/28/13) (Impact Minimization/Avoidance, ThrouglgRt-of-Way Narrowing).

One significant re-route from the Preliminary Aligant is located on the southern side
of the Winooski River in the area parallel to Redwh&®oad in Williston. There, the
2/28/13 Alignment, like the Initial Proposal, waktend west of the CIRC to connect to
Redmond Road near the Chittenden Solid Waste fesjland continue south and
southeast along Redmond Road at a point where Mouxiew Road in Williston meets
up with the CIRC corridor. This re-route, the sdled “Redmond Road Re-Route” is
approximately 1.9 miles in length. This changé® Preliminary Alignment along the

CIRC was undertaken by VGS following input fromutsgors and stakeholders in order
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to avoid and minimize potential impacts to forestezllands and wetland habitat, as
discussed in more detail in the testimony and atehdd Jeffrey Nelson of VHB. These
areas are depicted on the Transmission Mainlingniient Plans, Exhibit Petitioner
Supp. JH-3 (2/28/13). Mr. Nelson also addresssg¢hroute in his testimony and

exhibits.

The approximately 7.4 miles of the pipeline ROWttivas narrowed from 75 feet to 50
feet, results in an approximate 7.4-acre redudtiometland impacts. The reduction of

ROW width will result in additional costs to theofact which are currently estimated at
approximately $1.2 million. These additional caats also included in the Project Cost

Estimate, Exhibit Petitioner Supp. JH-11 (2/28/13).

What other measures will be taken to minimmpacts?

Because of the nature of a long, linear pigeBrpansion project such as this, complete
avoidance of all environmental and cultural resew®eas is not possible, but a number
of precautions will be taken to minimize impacis.wetlands and agricultural areas,
where trenches are used, soil horizons will be redon order and stockpiled so that
horizons can be restored as closely as possilgieetoonstruction conditions. In some
cases, we will employ coffer dams for stream cragsiand we will use matting for all
work in wetland areas. Silt fences and other erosontrol techniques will be used, as

well as matting, construction limit barriers, etdr. Nelson’s testimony describes the
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techniques that will be employed to minimize enmireental impacts to sensitive areas

during Project construction.

As | have also noted, where appropriate, we witizamtally directional drill under
certain streams, rivers, wetlands, and other regsurThese areas include:

Indian Brook, MP 0.9;

Indian Brook, MP 1.3;

Indian Brook, MP 3.6;

Winooski River, MP 6.7,

Allen Brook, MP 10.3;

LaPlatte River, MP 19.6;

Resources near Drinkwater Road, MP 22.1;

Lewis Creek, MP 22.6;

Monkton Swamp, MP 27.2:

VT AD-1560&1561-Locus 1 and 2 (Arch Sites), SoutiMonkton Road, MP

28.2:

VT AD-1562 (Arch Site), South of Monkton Road, MB.@:

VT AD 446 (Arch site), North of Quarry Road, MP 33.

VT AD 793(Arch site), Locus 2 and 3, MP 33.7;

VT AD 806 (Arch Site) South of Town Hill Road, MP.3B;

VT AD 808 (Arch Site), MP 36;

New Haven River, MP 39.35.
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The use of HDD in these areas has eliminated oveades of wetland impact, nearly
60,000 square feet of stream impact, impact to farg, threatened and endangered
species habitat and nine archaeological sites. afld@ional cost associated with the
installation of HDDs in these areas is approximya$&.4 million and is reflected in the

Project Cost Estimate, see Exhibit Petitioner Suppl11 (2/28/13).

These areas are identified in Exhibit Petitiongpi® JH-15 (2/28/13).

2.2 Distribution Mainlines to Vergennes and Middlelury

Please describe the Distribution Mainlines.

There are two Distribution Mainlines. The gitans are included as Exhibit Petitioner
Supp. JH-5 (2/28/13). The first is a 3.7-mile segtof 6-inch polyethylene (“PE”) pipe
that will begin at the new Plank Road Gate StatioNew Haven, that runs through the
Towns of New Haven, Ferrisburgh, and Waltham, ittersection of Route 7 in
Waltham, just east of Vergennes (the “Vergennesibigion Mainline”). Network
construction will begin at this point extendingdrihe City of Vergennes. As a result of
the change in the location of Plank Road Statio@ Mergennes Distribution Mainline is

slightly shorter than the Initial Proposal.

The second Distribution Mainline is also 6-inch pige which will run approximately

1.35 miles along Route 7 and Exchange Street irdMimury, between the new
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Middlebury Station and into the Middlebury induatgpark. As a result of the change in
the location of Middlebury Station, the Middlebudystribution Mainline is slightly

longer than the Initial Proposal.

Both Distribution Mainlines will be located withthe public ROWs of Plank Road and

Route 7/Exchange Street. The Project plans fobik&ibution Mainlines are included

as Exhibit Petitioner Supp. JH-5 (2/28/13).

2.3 Gate Stations and Valves

Please describe each of the three Gate $tation

A gate station is a necessary component afsadgstribution system. The purpose of a
gate station is to reduce the higher pressuresitrdmnsmission pipeline to the lower
pressure used in the distribution network. A pbodph of a VGS gate station was

provided as Exhibit Petitioner JH-6.1.

The first Gate Station will be located near Route Villiston to reinforce the existing
distribution system. A site plan for the Willist@ate Station is included as Exhibit
Petitioner Supp. JH-7 (2/28/13). It will include approximately 55-foot by 85-foot
fenced-in yard with a small parking area, an appnately 12-foot wide by 32-foot long
precast concrete meter and regulator buildingoayidde by 8-foot long SCADA

building and an approximately 8-foot wide by 12+ftang concrete pad on which the

*The acronym SCADA stands for "supervisory contral data acquisition.”
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pipeline heater will be mounted. Each enclosuitgdimg will be approximately 9 feet

high from ground level to the roof peak. The erale buildings will house three major

components of the Gate Station: (1) SCADA and tetenaunications equipment, (2) the

pressure regulation equipment, and (3) the métddry-Line heater system will be

installed outside on the concrete pad. A Dry-Llieater works by producing steam

within a vacuum, and heating the gas passing thrpyges within the heater shell with

low temperature steam.

Plantings will be installed to provide screeningtfte facility, as shown on the visual

report provided by Michael Buscher, Exhibit Petigo Supp. MJB-2.1 (2/28/13).

The design criteria for the Williston Gate Statare described as follows:

Design maximum station inlet pressure (current):

Design maximum station inlet pressure (future):

05 psig

4QA.4sig

Design minimum station inlet pressure, at regutator 250 psig

Design normal station inlet pressure, at regulators
Design maximum station outlet pressure:

Design flow volume, summer:

Design flow volume, peak:

Design minimum flow volume:

Pipeline size into station:

Station piping wall thickness:

400 psig
100 psig
350 Mcfh
1,000 Mcfth
50 Mcfh
6-inch

Schedule 80 or Sehmless
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» Station piping grade:

« Safety device:

* Relief set pressure at 110% of MOP:

 Inlet gas temperature:

* Outlet gas temperature:

* Heater:

* Filter:

* Meter:

* Odorizer:

» Station outlet control methodology:
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Gr. B or X-42
Monitor and Relief
110 psig
32°F
40°F
CWT Dry-Line Heater
PECO 30F
6-inch Turbine
N/A
3-inch Gr®@oTE

Monitor/Regulator

The changes to the Williston Station from the &liffroposal are primarily related to a

slight change in the equipment configuration. Tdwprint of the Williston Station is

unchanged.

A second Gate Station will be located on Plank Roddew Haven to initially provide

natural gas service to Vergennes. A site plarthferPlank Road Gate Station is included

as Exhibit Petitioner Supp. JH-8 (2/28/13). Itlwiclude an approximately 85-foot by

55-foot fenced-in yard with a small parking areaagproximately 12-foot wide by 32-

foot long precast concrete meter and regulatodmgl| an 8-foot wide by 8-foot long

SCADA building and an approximately 8-foot wide 18~foot long concrete pad on
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which the pipeline heater will be located. Eacblesure building will be approximately

9 feet high from ground level to the roof peak.e®mnclosure buildings will house three

major components of the Gate Station: (1) SCADA ttecommunications equipment,

(2) the pressure regulation equipment, and (3jrtéter. A Dry-Line heater system will

be installed outside on the concrete pad. Plastwilj be installed to provide screening

for the facility, as shown on the visual report\pded by Michael Buscher, Exhibit

Petitioner Supp. MJB-2.1 (2/28/13).

The design criteria for the Plank Road Gate Stadi@nas follows:

Design maximum station inlet pressure (current): 5 pig

Design maximum station inlet pressure (future):

QLpdig

Design minimum station inlet pressure, at reguaf%0 psig

Design normal station inlet pressure, at regulatot60 psig

Design maximum station outlet pressure:

Design flow volume, summer:
Design flow volume, peak:
Design minimum flow volume:
Pipeline size into station:
Station piping wall thickness:
Station piping grade:

Safety device:

Relief set pressure at 110% of MOP:

125 psig
250 Mcfh
400 Mcfh
25 Mcfh
4-inch
Schedule 80 or ehmless
Gr. B or X-42
Monitor and Relief

137 psig
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* Inlet gas temperature: 32°F

* OQutlet gas temperature: 40°F

* Heater: CWT Dry-Line Heater
* Filter: PECO

* Meter: 6-inch Turbine

* Odorizer: N/A

« Station outlet control methodology: 2” Grove 900W&nitor/Regulator

The changes to the Plank Road Station from th&lmtoposal are primarily related to a

slight increase in the footprint to accommodatengea in the equipment configuration.

The third Gate Station, the Middlebury Gate, wéllbcated on the westside of Route 7
behind Paquette Enterprises Self Storage Faailiiddlebury. A site plan for the
Middlebury Gate Station is provided as Exhibit Betier Supp. JH-9 (2/28/13). It will
include an approximately 55-foot by 85-foot fengedrard with a small parking area, an
approximately 12-foot wide by 32-foot long preceshcrete meter and regulator
building, an 8-foot wide by 8-foot long SCADA buithdy and an approximately 8-foot
wide by 12-foot long concrete pad on which the fpgeheater will be located. Each
enclosure building will be approximately 9 feettigom ground level to the roof peak.
The enclosure buildings will house three major congmts of the Station: (1) SCADA
and telecommunications equipment, (2) the pressgpgation equipment, and (3) the

meter. A Dry-Line heater system will be instalgside on the concrete pad. Plantings
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will be installed to provide screening for the fagj as shown on the visual report

provided by Michael Buscher, Exhibit Petitioner SuplJB-2.1 (2/28/13).

The design criteria for the Middlebury Gate Statéwe described as follows:

Design maximum station inlet pressure (current): 5 pig

Design maximum station inlet pressure (future):

psdig

Design minimum station inlet pressure, at requafs0 psig

Design normal station inlet pressure, at regulato480 psig

Design maximum station outlet pressure:

Design flow volume, summer:
Design flow volume, peak:
Design minimum flow volume:
Pipeline size into station:
Station piping wall thickness:
Station piping grade:

Safety device:

Relief set pressure at 110% of MOP:

Inlet gas temperature:
Outlet gas temperature:
Heater:

Filter:

Meter:

125 psig
350 Mcfh
500 Mcfh
75 Mcth
4-inch
Schedule 80 or eamless
Gr. B or X-42
Monitor and Relief
137 psig
32°F
40°F
CWT Dry-Line Heater
PECO 30F

6-inch Turbine
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» Odorizer: N/A
« Station outlet control methodology: 3" Grove 9EDT

Monitor/Regulator

The Station configuration being proposed consibta/o separate regulator runs, with
one run serving as a full back up to the otherchEagulator run consists of two identical
regulators set up in what is termed a working aoaitor set. The Station will also
include a relief valve to provide a secondary devar overpressure protection. This
configuration provides for both overpressure priddecand redundancy. A single
regulator run in the Station is designed to hattieexisting load requirement of the

local distribution system.

The changes to the Middlebury Station from thedhProposal are primarily related to a
decrease in the footprint. The new location alldviee a smaller footprint than the

location contained in the Initial Proposal.

What is the height of the fence to be insladieeach Gate Station?

It is unchanged from the Initial ProposaheTfence will be 6-foot high galvanized chain

link with one additional foot of barbed wire at ttop.

Please describe the access and parking aregach Gate Station.
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They are unchanged from the Initial Propo§die access will consist of a 15-foot wide
stabilized pervious surface underlain by geogiitie parking area will be large enough

for two vehicles and will consist of the same scefanaterial as the access drive.

Please describe the Gate Station externdirigplans.
It is unchanged from the Initial Proposal Pinnited night-time lighting will be needed
at each Gate Station, at the entrance and at ilterigu The lights will be 100-watt

floodlights or luminaries, angled downwards.

Please describe the valves and valve locations

Other than the specific valve locations describeldw, the valve plans are unchanged.
Eight sectionalizing valves will be installed aloting pipeline length to allow for

isolation of pipeline segments in the event thaytheed maintenance or in the case of an
incident. Valve spacing is dictated by the Code iarbased on the class location of the
pipeline. The valve placement along the Transmisainline will exceed the

requirements of 49 C.F.R. Section 192.179 (TransionisLine Valves).

A photograph of a VGS Mainline Valve (“MLV” or “Séonalizing Valve”) was

included as Exhibit Petitioner JH-6.2. A typicalLMsite is shown in Exhibit Petitioner
Supp. JH-10 (2/28/13). Valve locations along th@nEmission Mainline are identified in
Exhibit Petitioner JH-3 at the following mile po#nt

MLV O at the Colchester Tie-In, MP 0.0;
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MLV 1 at Redmond Road, Williston, MP 7.56;
MLV 2 at Lincoln Road, Williston, MP 14.3;

MLV 3 at Charlotte Road, Hinesburg, MP 19.81;
MLV 4 at Hollow Road, Monkton, MP 26.48;

MLV 5 at Plank Road, New Haven, MP 32.4;
MLV 6 at Hunt Road, New Haven, MP 38.11; and

MLV 7 at Middlebury Gate Station, MP 41.24.

3. Project Construction

Please describe the pipeline constructiongssc

The process involves a series of sequenggaksias graphically illustrated on Exhibit JH-
13, previously provided. The pipeline constructmacess, which is essentially
unchanged from the December 20 Proposal, will gélygoroceed in the following
sequence:

1. The construction is expected to be sequenosa frorth to south although
there will be multiple construction sections caltsgreads.”

2. The route is first cleared and temporary wodaa are prepared.

3. Perimeter erosion control measures, suchtaesdes, are installed along
sensitive resource areas such as stream edgesetiadds to control
sediment.

4. For the Transmission Mainline, a four to fivasf wide trench will be

excavated to a depth of approximately five-feet] sail from the trench will
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be stockpiled adjacent to the trench within thestarction corridor. There
will be different construction configurations faaeh of the different types of
area to be crossed, including wetlands, agricdlaneas and within the public
highway ROW. These configurations are shown inikikPetitioner Supp.
JH-3 (2/28/13). Smaller trenches of approximately-feet by five-feet will
be used for the Distribution Mainlines.

5. Pipe lengths will be welded together, insped@d in the trench and warning
tape will be laid over the line, and then the tfemndll be backfilled. The pipe
will be covered by at least 36 inches of soil. Ppheline will have four-feet
of cover in agricultural areas, within the VELCO RCand residential areas,
and generally five-feet of cover at road crossiagg seven of feet cover at
open cut streams.

6. The landscape will be restored as close astpedss pre-construction
conditions in accordance with applicable permiursgments.

As Project Manager, it will be my responsibilitydeersee that the Project is constructed

in accordance with all applicable Code and peraguirements.

Is water required for Project constructioroperation?

The Project will not require the use of wdtaron-going operations. The three Gate
Stations are unmanned and therefore do not hakeositoilet facilities. However, as
part of construction, the Project will require ampgmately 1.4 million gallons of water to

hydrostatically pressure test the Transmission Men The pipe will be hydrostatically
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tested at a pressure of at least 2160 psi for amam of eight hours before being placed
in service. The test will prove there are no leakd will validate the MAOP of 1440 psi.
For the hydrostatic test, water will be taken frariiown of Colchester municipal water
hydrant near the Colchester Tie-In. VGS has caoetbihe Champlain Water District
which supplies Colchester Fire District #3, wherepropose to obtain the water for our
test. The Champlain Water District has statedithaiil be able to provide the water
volume required. When the test is complete, thiemaill be discharged to a nearby
potential upland area at the tap as indicated ercthsion Prevention and Sediment
Control Plans included with Mr. Nelson’s prefilegstimony as Exhibit Petitioner Supp.
JAN-9 (2/28/13). These plans are being submitteplaat as the Construction
Stormwater Discharge Permit to the Vermont Depantroé Environmental

Conservation, as discussed in more detail in Mtsdfés Supplemental testimony.

The two sections of Distribution Mainlines will bested independently with air at a

pressure of 190 psi for a period of eight hours.

In addition, water, sourced from a local water bBaulill be used to control dust during

construction.

Has VGS identified the construction accesatpa@nd laydown areas?
Yes. We have identified locations where ast¢eghe Transmission Mainline corridor

will be used as well as temporary work areas faiggent and materials staging areas.
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These locations are identified in Exhibit PetitioSeipp. JH-3 (2/28/13)and were studied
by our environmental and cultural resource expantsare noted in the VHB natural

resources mapping, provided as an appendix to ExPatitioner Supp. JAN-2 (2/28/13).

How will VGS manage construction waste?

Unchanged from the Initial Project, the getieraof construction debris from the Project
will be minimal. Construction debris will be disged of at an approved landfill. While
not generally considered construction waste, VAShandle woody debris as follows:
trees under 6 inches in diameter, slash and brilshexchipped—not burned—and
spread along the ROW in upland areas. Trees grimate 6 inches in diameter will be
cut into logs, stacked in upland areas and offesédndowners along the ROW for

landowner use.

Will blasting be required for pipeline insgaibn?

Yes, we anticipate that blasting will be reqdifor approximately 35% of the proposed
route. The 2/28/13 Proposal requires similar lewélblasting to the Initial Proposal,
accordingly there is no change to the blastingquais described below. Areas requiring
blasting will be further defined during the finagign process. VGS will use a blasting
contractor licensed in the State of Vermont. tidd be noted that blasting for projects
of this nature will have limited impacts. Any hiiag that is required for the Project
would be conducted by state-licensed professianascordance with applicable

blasting codes and local blasting requirements.blakting would be conducted during
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daylight hours and would not begin until approgikical authorities and the occupants
of nearby buildings, including residences and @aufebusiness, have been notified. In
general, blasting would involve installation of shakill holes, and the use of low energy
charges. Potential fracture impacts would be aitirough the use of open-face
blasting techniques, which would direct the enexfythe blast upward to the surface
instead of downward. Delayed charges would bdaegrin sequence to facilitate the
upward movement of rock along the rock face. VGIBalso conduct pre-blast
inspections of nearby facilities and structurestah blasting mats to control the
scattering of loose rock; use warning signals,slagd barricades to limit access to the
blast area; and conduct post-blast surveys as sege® assess damage.
Notwithstanding the limited impact of the blastivg;S will adhere to a rigorous

blasting plan, highlights of which are describetbie

Pre-Blast Surveys/Notifications

Pre-blast surveys and Water Quality/Flow Testinll v offered to all property owners
that are within a 600-foot radius from the blage.siAppropriate notices will be given
and appointments arranged for those owners whoedasiurvey. Pre-blast surveys will
be conducted by a qualified firm approved by VG®sults of those surveys will be
documented through video or still photographs ggt@priate narration or written

reports.

Blast Monitoring
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All blasts will be monitored by a representativeaajualified firm approved by VGS who
has been properly trained in the setup and useigringc monitoring equipment. At least
one seismograph will be in use at all times. Rtem® of monitoring equipment will be
at the nearest structure to the blast site. Resfiblast monitoring will typically be
available before the next blast. Results can bewsed and modifications can be made

to the blast design for the next blast if necessary

Sequence of Blasting

All blasting operations will be strictly coordinatevith VGS’s on-site representative and
local Fire Departments. Emphasis will be on tHfe sad efficient removal of the rock

existing on this project without impact to surrourgstructures.

Blasting Procedures

1. Blasting operations shall commence after 7:00 AM eease before 7:00 PM,
Monday through Saturday.

2. Blasting cannot be conducted at times differenihftbose announced in the
blasting schedule except in emergency situatiand) as electrical storms or
public safety required unscheduled detonation.

3. Warning and all-clear signals of different charati@t are audible within a range
of one-quarter mile from the point of the blastlsha given. All persons within
the permit area shall be notified of the meaninthefsignals through appropriate

instructions and signs posted.
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4. Access to the blasting area shall be regulateddiet the public from the effects
of blasting. Access to the blasting area shatidrgrolled to prevent
unauthorized entry before each blast and untipgraneter’s authorized
representative has determined that no unusualnagtances exist after the blast.
Access to and travel in or through the area cam siaéely resume.

5. Areas in which charged holes are awaiting firinglshbe guarded, barricaded and
posted, or flagged against unauthorized entry.

6. Blasting mats shall be used to cover blasts angepidly rock.

Blast Security
Each blast will be preceded by a security chedkefaffected area. Communications
will be made with job site supervisors and locdioidls as required to ensure the safest

possible operation. All personnel in the vicirtgsest to the blast area will be warned.

No blast will be fired until the area has been sedwand determined safe. The blast site
will be examined by the blaster prior to the a#tanl signal to determine that it is safe to

resume work.

Blast Vibration
Blast vibration will be monitored at the blast sitgpically at the structure(s) closest to
the blast site. Vibration limits will closely falv industry limits and the State and Local

Regulations. Blast designs will be modified asuresf to stay within the guidelines.
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Blasting operations will be modified accordingly evhapproaching buildings and

utilities.

4, Right of Way Acquisition

Will the Project require ROW acquisition?

Yes. VGS will purchase easements from landa#along the Transmission Mainline
where public ROWs are not being used. Landownergigalong the Final Alignment
are shown on Exhibit Petitioner Supp. JH-3 (2/28/]8GS has contacted all landowners
along the pipeline route and is currently in distoiss to obtain easements. As a result
of moving the alignment off of public roads in soloeations at the request of the
communities, the 2/28/13 Alignment will require V@&$Sobtain easements associated
with approximately 200 land parcels. This is arréase of approximately 40 parcels
from the Initial Proposal. VGS is targeting to baall easements in place by the end of

2013.

5. Noise Impacts

Will the Project generate noise?

During construction, the Project will generganeral construction noise associated with
construction vehicles and equipment. Construdidivities will normally occur

between 7 a.m. and 7 p.m. and will only last duthegconstruction period. Once
constructed, because they are buried, the Prajeelimes will not generate any

additional noise.
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The sectionalizing valves are not pressure-rednatadves containing any mechanized

components, and therefore will not result in addidl noise.

VGS has selected a heater system for the Gate@atiat emits very little noise. VGS
has calculated that after construction of the Rt@ed during the peak hour of operation,
the noise level at each Gate Station will be appnaiely 50 dBA when measured at the
fence line. The closest occupied structure (a bmok in Middlebury) to any of our
proposed Gate Stations is approximately 150 féétile this is closer than the nearest
occupied structure in the Initial Proposal, theeSatation was relocated at the request of
the community, and at this distance, the noiseagpted to drop well below the 45 dBA

nighttime and 55 dBA daytime noise levels requiredther Board proceedings.

6. Transportation Impacts

Q22. What impacts will the Project construction &aw traffic and transportation facilities?
A22. We plan to conduct horizontal directional lthiy (‘HDD”) or boring under a number of
street crossing and railway crossings, namely:
Mill Pond Road, Colchester; Uncased bore
Colchester Rd. (Route 2A), Essex; Uncased bore
New England Central RR, Essex; Cased bore
Upper Main St. (Route 15), Essex; Uncased bore

Essex Way, Essex; Uncased bore
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River Rd. (Route 117), Essex; HDD with Winooski &iv
New England Central RR, Essex; Cased bore
Redmond Road at CSWD, Williston; Uncased bore
Mountain View Rd. , Williston; Uncased bore
Williston Rd. (Route 2), Williston; HDD with AlleBrook
Interstate Highway 89, Williston; HDD

Hurricane Lane, Williston; Uncased bore

St. George Rd. (Route 2A), Williston; Uncased bore
St. George Rd (Route 2A), St. George; Uncased Bore
Vermont Route 116, St. George; Uncased bore
Shelburne Falls Road, Hinesburg; Uncased bore
Charlotte Road, Hinesburg; Uncased bore

Hollow Road, Monkton; Uncased bore

Monkton Road, Monkton; Uncased bore

Plank Road, New Haven; Uncased bore

North Road, New Haven; Uncased bore

Plank Road, New Haven; Uncased bore

Quarry Road, New Haven; Uncased bore

Main St. (Route 17), New Haven; Uncased bore
Town Hill Road, New Haven; Uncased bore

Hunt Road, New Haven; Uncased bore

River Road, New Haven; Uncased bore
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Vermont Route 7, New Haven; Uncased Bore

Beldon Road, New Haven; Uncased Bore
HDD or boring involves the installation of pitseither side of the area to be crossed and
drilling or auguring the pipe beneath that areaating no disturbance at the surface.
This technique, although more expensive, allom®ws/oid direct impacts to these areas.

These locations reflect the route alignment chapgegously described.

In areas where we will install the pipe with traalital open-cut methods across
roadways, we will employ standard traffic contradasures to maintain at least one lane
of traffic during installation. Additionally, therare areas where we will be installing
pipe within the road ROW or shoulder. In thesasame will employ traffic control
measures and maintain one lane of traffic duringstraction. Road surfaces will be

protected and restored to original or better camdliif impacted by construction.

During construction in these areas, VGS will uélizaffic control methods that comply
with Vermont Agency of Transportation (“VTrans”psdards, including employment of
appropriate signage and the services of sheriftgtuer traffic control personnel to
manage traffic flow. VGS will obtain highway petsnfrom VTrans and local

municipalities for work in state and local roadways

The Winooski River is considered a navigable wateter Section 10 of the Rivers and

Harbors Act of 1899, and is subject to the peromisgiction of the Army Corps of
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Engineers (“ACOE”"). As explained in Mr. Nelsoné&stimony, VGS has applied for a
Section 10 permit for this crossing. From a padtstandpoint, this will have no impact
on river transportation and navigation, as we ptaHDD the crossing, and thus will not

impact surface waters.

7. Cost Estimate

Please provide the estimated cost of the &roje

The Project is estimated to cost $86,612,84dch includes the proposed Transmission
Mainline and Distribution Mainlines; it does notinde the distribution networks in
Middlebury and Vergennes. This reflects an inceezs $2.8 million, primarily
associated with additional HDD to mitigate envir@mtal impacts as discussed in MR.
Nelson’s supplemental testimony. A breakdown ef¢bst estimate is set forth in
Exhibit Petitioner Supp. JH-11 (2/28/13). The aastimate was prepared using quotes
from equipment vendors, discussions with contractamiliar with the work and

historical costs from similar projects.

8. Schedule

What is the schedule for the Project?

The current schedule is to construct the Btaje2014. This will bring gas service to
anchor customers in the Middlebury industrial playkate 2014. The distribution
networks in Middlebury and Vergennes would be cweséd in 2015, with residential

and commercial customers receiving gas service®py015/16 winter.
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9. Conclusion

Q25. Does this conclude your testimony at this ime

A25. Yes, it does.
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Attachment 1 to
Exhibit Petitioner Supplement JAN-9 (2/28/13)

Vermont Gas Systems, Inc.
Addison Natural Gas Project

Section 248 Stormwater Technical Memorandum
Attachment 1

Erosion Prevention and Sediment Control Plan
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@ Vanasse Hangen Brustlin,Inc.

CiA

design [ construction solutions

COLER &

COLANTONIO 2

ENGINEERS AND SCIENTISTS

TEL: 781-982-5400
FAX: 781-982-5490
WWW.COL—COL.COM

36 C
PL

ORDAGE PARK CIR., STE 340

IOUTH, MA 02360

__ EDGE OF ROW o __” . _ _ - - - NOTES: __ EDGE OF ROW _ - __H - o i — -
NOTES: _SUMP (IF : - SUMP (T \ INTAKE HOSE
""" = 1. USE DAM AND PUMP METHOD ON WATER COURSES -\ NEEDED _
1. USE DIVERSION FLUME STREAM CROSSING ON WATER _ < g WITH LIMITED STREAM FLOW TO PREVENT SEDIMENTATION e : s g
COURSES WITH LIMITED STREAM FLOW TO PREVENT >N s AND INTERRUPTION OF STREAM FLOW DURING N < o
SEDIMENTATION AND INTERRUPTION OF STREAM FLOW = N CONSTRUCTION 2 A
DURING CONSTRUCTION. THIS METHOD IS APPROPRIATE IN SPOIL PILE \ % ( — : SPOIL PILE \ e —
LOCATIONS WHERE FISH PASSAGE IS A CONCERN. MIN 10° FROM™\ e 2. SCHEDULE CONSTRUCTION DURING LOW FLOW MIN 10° FROM \ -
2. SCHEDULE CONSTRUCTION DURING LOW FLOW PERIOD, TOP_OF BANK / \ PERIOD, IF POSSIBLE. TOP_OF BANK / \
IF POSSIBLE. - - ~— 3. THIS D%TAIL REPRESETNRTS %NE POSSIBLTE . - —
SAND BAGS OR S CONFIGURATION OF CONSTRUCTION ELEMENTS WITHIN SAND BAGS OR
CONFIGURATION OF CONSTRUCTION ELEMENTS METAL COFFER DAM i SILT_FENCE THE TEMPORARY AND PERMAKENT ROW. ALTERNATE METAL COFFER DAM _ % SILT FENCE
— ———F -] {==—————=—=—=—=———— CONFIGURATIONS OF CONSTRUCTION ELEMENTS —_— =54\ = ———=—=—F -] ‘==ff==—==——=——_—_
WITHIN THE TEMPORARY AND PERMANENT ROW. [ | ———— —— — — — — — — —. == — - - — — — l: ___________________________ BETWEEN THE UPSTREAM AND DOWNSTREAM \: ____________________________ o
ALTERNATE CONFIGURATIONS OF CONSTRUCTION | | g e T DIVERSION STRUCTURES ARE ALLOWABLE SO LoNe | BT~ e e S g
ELEMENTS BETWEEN THE UPSTREAM_ AND AS APPROPRIATE MEASURES ARE MAINTAINED TO =
DOWNSTREAM DIVERSION STRUCTURES ARE TRENCH PROTECT WATER QUALITY . TR
ALLOWABLE SO LONG AS APPROPRIATE PLUG ORDINARY TRENCH ORDINARY o OPEN TRENCH FOR
MEASURES ARE MAINTAINED TO PROTECT WATER HIGH WATER OPEN TRENCH FOR PLUG HIGH WATER TRANSMISSION PIPELINE
QUALITY . TEMPORARY (TYP. TRANSMISSION PIPELINE 4. SET UP PUMP AND HOSE AS SHOWN, OR USE (TYP. SPARE
SEDIMENTATION PRACTICAL ALTERNATIVES. PUMP SHOULD HAVE TWICE
4. SET UP STEEL OR HDPE PIPE AS SHOWN, OR USE THE PUMPING CAPACITY OF ANTICIPATED FLOW. HAVE PUMP
PRACTICAL ALTERNATIVES. PIPE (OR PIPES) MUST BE BASIN OR STEEL OR ' STREAM BANK
SIZED TO HAVE TWICE THE CAPACITY OF ANTICIPATED x FILTER BAG HDPE FLUME SN R O N ar e ChDING_ON STREAM FLOW, x EROSION CONTAINMENT
FLOW. DEPENDING ON STREAM FLOW, DIG SUMP HOLE 5 PIPE (MIN. 18") DIG SUMP HOLE TO CONCENTRATE WATER AT INTAKE. 9 PREVENTION DEVICE
TO CONCENTRATE WATER AT INTAKE. z STREAgkgégﬁ 5. USE TEMPORARY SEDIMENTATION BASIN OR FILTER = ERO?ON qND SEDIMENTATION
) ONTROL TO BE PLACED
AR SALEOERD LR e . oA ueoTREAs T oo o s, % LS BOUPUET
) % KEEP EQUIPMENT CROSSING 6. INSTALL UPSTREAM DAM COMPOSED OF SANDBAGS, % CROSSING AT THE END
DOWNSTREAM DAM, IF REQUIRED, TO KEEP STREAM BED < FREE OF MUD /SOIL /FZ METAL PLATING OR A COMBINATION OF BOTH. INSTALL < OF THE DAY OF MUD/SOIL
DRY. o DOWNSTREAM DAM, IF REQUIRED, TO KEEP STREAM BED i :
6. AFTER DAMS ARE IN PLACE, IT MAY BE NECESSARY | ————— bR ===
TO USE A SUMP PUMP AND DEWATERING FILTER BAG TO | — _ _ _ — 7. AFTER DAMS ARE IN PLACE, IT MAY BE NECESSARY | —————
KEEP WORK AREA DRY. | === EQUIPMENT CROSSING — TIMBER MAT TO USE ADDITIONAL PUMPS TO HANDLE STREAM FLOW. | ———— EQUIPMENT CROSSING — TIMBER MAT BRIDGE I
7. ALL MECHANIZED EQUIPMENT TO PERFORM WORK
FROM ADJACENT TOP OF BANK AREAS. MAT STREAM IF | ————— -——4f SACEéECﬂ%EQEEENCH AND LOWER IN PIPE UNDER HOSE. | — —— — —
WORK TO OCCUR IN STREAM CHANNEL. | ———— —_ | Z——_—_ZZ
8. EXCAVATE TRENCH AND LOWER IN PIPE UNDER EROSION AND SEDIMENTATION — D o e ARIZED BN T e ORM WORK K
DIVERSION FLUME. MOVE FLUME AS REQUIRED OR CONTROL TO BE PLACED — AREAS. USE TIMBER MATS IS TO OCCUR IN STREAM TOP OF
DISCONNECT IF TEMPORARY FLOW BLOCKAGE IS ACROSS THE EQUIPMENT — CHANNEL STREAM BANK
ACCEPTABLE. BACKFILL TRENCH. CROSSING AT THE END OF — .
9. DISMANTLE DOWNSTREAM DAM, THEN UPSTREAM DAM THE DAY 2 \(’Y? TﬁEREgég) 10. DISMANTLE DOWNSTREAM DAM, THEN UPSTREAM VY?TSR EAS
) ’ : SAND BAG EEE DAM. %ﬁcgkggﬁ ( EEDED)
DIVERSION ——
10.  RESTORE DISTURBED CHANNEL, STREAM BANKS AND 11. RESTORE DISTURBED CHANNEL, STREAM BANKS AND DAM
APPROACHES FOR A MINIMUM DISTANCE OF AT LEAST TOP OF DAM - - APPROACHES FOR A MINIMUM DISTANCE OF AT LEAST TEMPORARY
50 FT. FROM THE STREAM EDGES AND PERMANENTLY STREAM BANK 50 FT. FROM THE STREAM EDGES AND PERMANENTLY SEDIMENTATION
STABILIZE WITHIN 1 DAY OF INITIAL RESTORATION. REFER STABILIZE WITHIN 1 DAY OF INITIAL RESTORATION. REFER BASIN OR
TO THE STREAMBANK RESTORATION DETAIL FOR TO THE STREAMBANK RESTORATION DETAIL FOR FILTER BAG
RESTORATION REQUIREMENTS. PIPE RESTORATION REQUIREMENTS. D|SCHARGE
ENERGY DISSIPATOR DISCHARGE ENERGY DISSIPATOR e
@ END OF DISCHARGE @ END OF DISCHARGE o L
1 - s - - - -- -- - ~ EDGE GF ROW - - - - - T \ EDGE OF ROW
1 Diversion Flume Stream Crossing 272 (9 Open Trench Stream Crossing - Dam and Pump Around Detail 12/12
N.T.S. Source: VHB LD_ N.T.S. Source: VHB LD_
sREM | CHANNEL | FEH HDD | channiL | BEiow | ENTRY | EXIT CHANNEL | FEH | e | Betow | ENTRY | EXIT
MILEPOST NAME WIDTH WIDTH | LENGTH ELEV. (D) | CHANNEL ELEV. | ELEV. MILEPOST STREAM NAME WIDTH WIDTH ELEV. (D) | CHANNEL ELEV. | ELEV.
(A) () (©) ' (E) (F) (6) (A) (8) ' (E) (F) (G)
1.52 INDIAN BROOK 15 125 650 196 <189 <196 | <196 5.04 ALDER BROOK 50 N/A (80) N/A — NOT CROSSING IN CHANNEL
3.62 INDIAN BROOK 7 N/A (185) 550 432 < 425 < 432 < 432
6.14 ALDER BROOK 40 N/A (190) N/A — NOT CROSSING IN CHANNEL
6.85 WINOOSKI RIVER 320 (1h,‘1/9A5) 1,100 275 < 268 < 275 < 275
6.23 ALDER BROOK 40 N/A (190) 295 < 288 < 295 < 295
10.32 ALLEN BROOK 35 360 850 381 < 374 < 374 < 374
19.57 LARPIVEETE 30 360 550 315 < 308 < 315 < 315 13.79 SUCKER BROOK 15 120 367 < 360 < 367 < 367
22.88 LEWIS CREEK 80 (%8) 1,100 310 < 303 < 310 < 310 18.99 UNN;EXEEATT%B%K\EI;Y TO 4 N/A (310) 329 < 322 < 329 < 329
UNNAMED TRIB. 2 400
24.75 TO LEWS 6 384 ) 455 < 448 < 455 < 455
CREEK 19.93 MR A 4 N/A (125) 328 < 321 <328 | <328
UTTLE OTTER N/A
33.13 CREEK 25 (330) 550 276 < 269 < 276 < 276 28.43 UNNAMED TRIBUTARY TO 8 N/A 572 < 365 <372 < 372
UNNAMED TRIB . LITTLE OTTER CREEK (200)
36.64—36.7 :
2 TO LITTLE 4 640 950 303 < 296 < 303 < 303 UNNAMED TRIBUTARY TO N/A
OTTER CREEK 29.63 LITTLE OTTER CREEK 8 (200) 363 < 356 < 363 < 363
40.21 NEW TR 120 785 800 245 <238 | <245 | <245 NNAMED TREUTARY T0 /A @ \7 @ \7
31.34 LITTLE OTTER CREEK 4 (200) 267 < 260 < 267 < 267
FEH WIDTH
| (8) | FEH WIDTH @ @
. (8) . S &\ 2N S &\ A
CHANNEL WIDTH CHANNEL WIDTH Q % Q %
‘ (A) ‘ | (A) | % > % : @ <?§
N \VA pd R R R AR BRI R RARRS %wg Q&y
= 002029, -
\ @ / s '
ETACE N ¢ e o SRR o
WORK WORK ENCH 0000000009000 0%0°0 ENCH
Pt pIT EXCAVATION X RRRIIRKKK 03¢ EXCAVATION
© R RRRERERRRRRRRRAARRRERRREEERERLES
-] 1
LINE PIPE WITH ABRASION RESISTANT COATING NO SURFACE DISTURBANCE LINE PIPE WITH ANTI=BUOYANCY COATING OR SADDLES
Notes: Notes:
- 1. THIS CONFIGURATION IS FOR OPEN TRENCH EXCAVATION OF STREAM CROSSINGS AS SHOWN ON PROJECT PLANS.
1. THIS CONFIGURATION IS FOR HORIZONTAL DIRECTIONAL DRILL OF STREAM CROSSINGS AS SHOWN ON PROJECT SEE ALIGNMENT SHEETS FOR LOCATIONS OF THIS CONFIGURATION.
PLANS. SEE ALIGNMENT SHEETS FOR LOCATIONS OF THIS CONFIGURATION. 2. TOP OF PIPELINE MUST BE AT LEAST AS DEEP AS THE CHANNEL BOTTOM (DIMENSION D) THROUGHOUT THE
2. TOP OF PIPELINE MUST BE AT LEAST AS DEEP AS THE CHANNEL BOTTOM (DIMENSION D) THROUGHOUT THE FLUVIAL EROSION HAZARD (FEH) CORRIDOR.
FLUVIAL EROSION HAZARD (FEH) CORRIDOR. 3. MINIMUM SEPARATION BETWEEN THE TOP OF PIPELINE AND THE CHANNEL BOTTOM (DIMENSION E) MUST BE AT
3. MINIMUM SEPARATION BETWEEN THE TOP OF PIPELINE AND THE CHANNEL BOTTOM (DIMENSION E) MUST BE AT LEAST 7 FEET.
LEAST 7 FEET. 4. ELEVATIONS PROVIDED ARE BASED ON APPROXIMATE NAVD 88 DATUM AND MUST BE FIELD VERIFIED PRIOR TO
4. ELEVATIONS PROVIDED ARE BASED ON APPROXIMATE NAVD 88 DATUM AND MUST BE FIELD VERIFIED PRIOR TO INSTALLATION OF PIPELINE.
INSTALLATION OF PIPELINE. 5. FEH CORRIDOR IS LISTED AS NOT APPLICABLE (N/A) WHERE THE STREAM CROSSES OR IS ADJACENT TO AN
5. FEH CORRIDOR IS LISTED AS NOT APPLICABLE (N/A) WHERE THE STREAM CROSSES OR IS ADJACENT TO AN EXISTING ROADWAY OR OTHER INFRASTRUCTURE THAT RESULTS IN RIVER MANAGEMENT CONSTRAINTS AT THAT
EXISTING ROADWAY OR OTHER INFRASTRUCTURE THAT RESULTS IN RIVER MANAGEMENT CONSTRAINTS AT THAT LOCATION. FEH CORRIDOR WIDTHS AT THESE LOCATIONS ARE SHOWN FOR INFORMATION PURPOSES ONLY.
LOCATION. FEH CORRIDOR WIDTHS AT THESE LOCATIONS ARE SHOWN FOR INFORMATION PURPOSES ONLY. 6. RESTORE DISTURBED CHANNEL, STREAM BANKS, AND APPROACHES FOLLOWING PIPELINE INSTALLATION.
@Horlzontal Directional Drill Stream Crossing - Typical Section:2,:. Open Trench Stream Crossing - Typical Section 12/12
N.T.S. Source: VHB LD_ N.T.S. Source: VHB LD_
BID CONSTRUCTION VERMONT GAS
ENVIRONMENTAL PROPOSED 12” PIPELINE
DRAFTING DESIGNER GIL 02/28/13 ADDISON NATURAL GAS PROJECT
DRAFTING SUPERVISOR BZD 02/28/13 CONSTRUCTION DETAILS
1 SAB | JEO ISSUED FOR AMENDED ARTICLE 248 FILING DESIGN ENGINEER SAB 02/28/1 3 LOC. CHITTENDEN & ADDISON COUNTIES Vermont Gas
0O |SAB|JEO ISSUED FOR VERMONT STATUTES ARTICLE 248 FILING DESIGN MANAGER JEO 02/28/13
DWG. NO. REFERENCE DWG. REV |DSN| CK DESCRIPTION INITIALS | DATE | INITIALS | DATE | YEAR: 2013 | W.O. SCALE:  NOTED DWG.

ANGP—-T-G-020

REV.

1
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CONSTRUCTION DEMARCATION:

1. CONSTRUCTION DEMARCATION TO BE INSTALLED ALONG PERIMETER OF LIMITS OF DISTURBANCE
PER THE EPSC PLAN.

2. DEMARCATION IS NOT TO CROSS ACTIVE ACCESS ROUTES.

3. WITHIN AT LEAST 50 FEET OF A WATER RESOURCE AREA, DEMARCATION MUST INCLUDE:
a. 2 TO 3 ROWS OF STAKED (OR STAPLED) 3 INCH ORANGE BARRIER MESH TAPE OR ROPE,
b. ORANGE CONSTRUCTION FENCE, OR
¢. ORANGE SNOW FENCE.
d. OTHER INTERCHANGEABLE AND/OR DEC APPROVED MEASURE.

4. GREATER THAN AT LEAST 50 FEET FROM WATER RESOURCE AREAS, DEMARCATION MAY INCLUDE:
a. ONE ROW OF STAKED (OR STAPLED) 3 INCH ORANGE BARRIER MESH TAPE OR ROPE, OR
b. ORANGE FLAGGING OR PAINT.
c. OTHER INTERCHANGEABLE AND/OR DEC APPROVED MEASURE.

PERIMETER CONTROLS:

1. PERIMETER CONTROLS ARE TO BE INSTALLED ON DOWNSLOPE SIDE OF AREAS OF DISTURBANCE
WHERE THERE IS POTENTIAL FOR SEDIMENT RUNOFF AND/OR SOIL EROSION.

2. PERIMETER CONTROLS ARE NOT TO CROSS ACTIVE ACCESS ROUTES (E.G., ROADS) OR ACTIVE
FLOW PATHS (E.G., A STREAM).

3. PARTICULAR CARE IS TO BE TAKEN WHEN INSTALLING PERIMETER CONTROLS IN A WETLAND.

4. WITHIN AT LEAST 50 FEET OF WATER RESOURCE AREAS, PERIMETER CONTROLS MUST INCLUDE:

a. REINFORCED SILT FENCE — TO BE REINFORCED WITH WIRE MESH, STAKED HAYBALES,
STAKED FIBER ROLLS, EROSION CONTROL MIX BERMS, OR WOOD CHIP BERMS.

b. STONE BERMS
c. OTHER INTERCHANGEABLE AND/OR DEC-APPROVED MEASURE.

5. GREATER THAN AT LEAST 50 FEET FROM WATER RESOURCE AREAS, PERIMETER CONTROLS MAY
INCLUDE:

a. SILT FENCE (NON-REINFORCED)

b. STAKED FIBER ROLLS

c. EROSION CONTROL MIX BERMS

d. OTHER INTERCHANGEABLE AND/OR DEC—APPROVED MEASURE.

N GRADE STAKE 4 MIN
(TYP)

GROUND SURFACE

Notes:

1. BARRIER MESH TAPE OR ROPE SHALL BE INSTALLED ALONG THE
PERIMETER OF THE PROJECT AREA TO DEMARCATE THE LIMIT OF
DISTURBANCE. NO EARTHWORK OR STORAGE OF MATERIALS SHALL
'IB’ﬁEngggCTED BEYOND THIS LIMIT WITHOUT PRIOR APPROVAL FROM

2. USE 3" ORANGE BARRIER MESH TAPE OR 1/2" YELLOW
POLYPROPYLENE ROPE.

3. WITHIN 50" OF WATER RESOURCE AREAS, USE 2-3 ROWS OF TAPE
OR ROPE. BEYOND 50’ OF WATER RESOURCE AREAS USE 1 ROW
OF TAPE OR ROPE.

4. TAPE OR ROPE MAY BE FASTENED TO STAKES, TREES, OR OTHER
APPROPRIATE FIXED OBJECTS.

5. PROJECT DEMARCATION SHALL NOT CROSS ACTIVE ACCESS ROUTES
(E.G. ROADS). PROJECT DEMARCATION MAY CROSS RESOURCES
AREAS WITH EXCEPTION OF LARGER WATER BODIES WHERE IT IS
NOT FEASIBLE OR ADVISABLE.

6. PROJECT DEMARCATION SHALL REMAIN IN PLACE AND BE
MAINTAINED /REPLACED AS NEEDED UNTIL FINAL STABILIZATION IN
THE AREA HAS BEEN ACHIEVED.

\GRADE STAKE

(TYP)

4’ MIN

GROUND SURFACE

Notes:

BARRIER FLAGGING OR PAINT SHALL BE INSTALLED ALONG THE
PERIMETER OF THE PROJECT AREA TO DEMARCATE THE LIMIT OF
DISTURBANCE. NO EARTHWORK OR STORAGE OF MATERIALS SHALL
BE CONDUCTED BEYOND THIS LIMIT WITHOUT PRIOR APPROVAL FROM
THE OSPC.

FLAGGING OR PAINT MAY BE FASTENED TO STAKES, TREES, OR
OTHER APPROPRIATE FIXED OBJECTS.

PROJECT DEMARCATION SHALL NOT CROSS ACTIVE ACCESS ROUTES
(E.G. ROADS). PROJECT DEMARCATION MAY CROSS RESOURCE
AREAS WITH THE EXCEPTION OF LARGER WATER BODIES WHERE IT IS
NOT FEASIBLE OR ADVISABLE.

PROJECT DEMARCATION SHALL REMAIN IN PLACE AND BE
MAINTAINED/REPLACED AS NEEDED UNTIL FINAL STABILIZATION IN
THE AREA HAS BEEN ACHIEVED.

1 \Construction Demarcation Table 12/12 5 \Perimeter Control Table 12/12 3 \Barrier Mesh Tape or Rope 12/12 4 \Barrier Flagging or Paint 12/12
N.TS. Source: VHB LD_ N.TS. Source: VHB LD_ N.T.S. Source: VHB LD_ N.T.S. Source: VHB LD_
SEE NOTE
1%" x 1%" x 36" WOOD —1
STAKE OR APPROVED EQUAL‘\ #4
SILT FENCB/‘ _/ %
WORK 2 % |
AREA =
x [
[Te]
FLOW -
Av ' A PROTECTED
COMPACTED AREA
SOIL
WORK 0P OF UNDISTURBED GROUND
DESIGNATED PROTECTED TREE SIDE
) _ TREE OR RESOURCE &G 5
SEE NOTE 1 FOR . ~
MINIMUM DISTANCE EMBEDMENT, Z
RLORG TRENCH g
CONSTRUCTION / FROM PROTECTED AREA | || © Wood Stake S APLE
SNOW FENCE BACKFILL AND COMPACT ] Joint Detail
. MESH TAPE TYPICAL PANEL
48' HIGH DENSITY ORANGE 48 OR STAKED BARRIER SEE NOTE 2
POLYETHELENE SAFETY FENCE féég%’é% ALLS) Notes:
WIRE OR 21P TIES T0 SECURE T 1. SEE DETAIL # 2 ON SHEET ANGP—T—G—012 FOR LIST OF APPROPRIATE PERIMETER
CONTROLS TO USE.
SAFETY FENCE TO POST P |_ AN \/| EW
2. FILTER CLOTH SHALL BE EITHER FILTER X, MIRAFI 100X, STABILINKA T140N OR APPROVED
FINISHED GRADE EQUIVALENT.
S I B SADRIVEN 3. FOR FILTER CLOTH FENCE WHEN ELONGATION IS >50% POST SPACING SHALL NOT EXCEED
: NOTES: 4 FT. FOR FILTER CLOTH FENCE WHEN ELONGATION IS <50%, POST SPACING SHALL NOT
EXCEED 6 FT.
Notes: GROUND LEVEL V274 2 V2 MINIMUM DISTANCE BETWEEN RESOURCE AND BARRIER SHALL BE 25’ UNLESS
1. CONSTRUCTION/SNOW FENCE SHALL BE INSTALLED WITHIN 50' OF A O THERWISE DIREGTED BY OSPO. 4, gvl-:g lnggegngNgogEng CLOTH ADJOIN EACH OTHER THEY SHALL BE OVER—LAPPED
WATER RESOURCE, (STREAM, BROOK, LAKE, POND, ETC.) UNLESS o N -
THE AREA IS DENSELY WOODED, IN WHICH CASE 2 TO 3 ROWS OF RESOURCES REQUIRING PROTECTION FOR ALL SIDES WILL BE BOXED WITH A
SR ANCE BARRIER MESH TAPE OR ROPEPAY 'SE Gstp. WOODEN STAKE NN OF & ANELS. 5. PREFABRICATED UNITS SHALL BE GEOFAB, ENVIROFENCE OR APPROVED EQUIVALENT.
2. CONSTRUCTION/SNOW FENCE SHALL NOT CROSS ACTIVE ACCESS ) B BARRIER MAY BE CONSTRUCTION/SNOW FENCE, STAKED BARRIER MESH TAPE, OR 6. QSL%LEQ'SAT,%EFS%?“,;A%%CPEF'TE%E,'#ERNADSD%ES&EDD AS',P ,SAIERL’}LLAR%OX,ESA.WHEN SEDIMENT
ROUTES (E.G. ROADS). CONSTRUCTION/SNOW FENCE MAY CROSS secion A—A STAKED BARRIER FLAGGING. (SEE DETAILS.)
RESOURCE AREAS WITH THE EXCEPTION OF LARGER WATER BODIES
WHERE IT IS NOT FEASIBLE OR ADVISABLE. BARRIER TO REMAIN IN PLACE UNTIL CONSTRUCTION ACTIVITIES IN AREA ARE 7. EEOR&“%TE}?Hgo(“éTgOLEA,?SS?,{‘LS?SJA&?(/)&@E%%?VE ACCESS ROUTES (E.G., ROADS) IR ACTIVE
y COMPLETE OR AS AS OTHERWISE DIRECTED BY OSPC. Ge :
3. CONSTRUCTION/SNOW FENCE SHALL REMAIN IN PLACE AND BE
MAINTAINED /REPLACED AS NEEDED UNTIL FINAL STABILIZATION IN 8. PERIMETER CONTROLS SHALL REMAIN IN PLACE AND BE MAINTAINED/REPLACED AS NEEDED
THE AREA HAS BEEN ACHIEVED. .
5 Construction/Snow Fence 12/12 6 Wetland, RTE, and Vegetation Protection Barrier 12/12 7 Silt Fence 12/12
R N.T.S. Source: VHB LD_650VT
N.T.S. Source: VHB LD_651 N.T.S. Source: CHA LD @Vanasse Hangen Brustlin,Inc.
BID CONSTRUCTION VERMONT GAS I
ENVIRONMENTAL JLs |06/28/13 PROPOSED 12" PIPELINE I A
DRAFTING DESIGNER GIL 06/28/13 ADDISON NATURAL GAS PROJECT I =Y
06/28/13
DRAFTING SUPERVISOR BZD 06/28/1 3 CONSTRUCTION DETAILS 36 Cordage Palr:I?CircI?H ?hj;'\t%szgga 326, 329, 336
mouth,
DESIGN ENGINEER MDF /28/ LOC.  CHITTENDEN & ADDISON COUNTIES | Vermont Gas | Mew 751627700 - wchacompanioscom
0O |MDF |SAB ISSUED FOR CONSTRUCTION DESIGN MANAGER SAB 06/28/13
DWG. NO. REFERENCE DWG. REV |DSN| CK DESCRIPTION INITALS | DATE | INITIALS | DATE | YEAR: 2013 | W.0. SCALE: NOTED DWG.  ANGP-T-G-012 | REV. O
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WIRE MESH FENC]
FABRIC W/4"x 4
OPENINGS. FASTEN TO
POSTS WITH STAPLES
(6 STAPLES/POST MIN.)

3"x3"x5"_WQOD
POSTS, 5" 0.C:

SILT FENCE
FASTENED TO FENCE

MESH WITH WIRE TIES -
A bt
4&7

SRR
SN\
\\\\\\\\\

N\ Y

LT

WORK
AREA

/
FLOW
FLOW vl /
1] u PROTECTED
o/ AREA
TOP OF
/

GROUND—\ f

4] \V/

PLACE 4" OF FABRIC Ll 18" (MIN.)

ALONG TRENCH AWAY
FROM PROTECTED AREA [l
BACKFILL AND COMPACT.

Notes:

SEE DETAIL #2 ON SHEET ANGP—T—G—-012 FOR LIST OF APPROPRIATE PERIMETER
CONTROLS TO USE

FILTER CLOTH SHALL BE EITHER FILTER X, MIRAFI 100X, STABILINKA T140N OR APPROVED
EQUIVALENT.

A AAAAWAN

SN

PROTECTED
/ RESOURCE
AREA —

all,

(6 STAPLES/POST MIN.)

— PLACE 8" OF FABRIC
ALONG TRENCH AWAY

FROM HAY BALES,
BACKFILL AND TAMP

SILT FENCE

- 197

?UMIT OF DISTURBANCE

WORK
AREA

FLOW

4" COMPACTED

1"x 1°x 3' WOOD STAKE,
(2 PER BALE)

BALE TWINE TO
BE PARALLEL TO
GROUND SURFACE

SFEE i -
GROUND~\ (Uw J _}

8" (MIN.)

g |

Notes:

ENSURE BALES ARE TRENCHED INTO THE GROUND (4" MIN) OR A 4" COMPACTED EARTH
MOUND IS PRESENT ON UP GRADIENT SIDE OF BARRIER.

Notes: 2. ENSURE BALES ARE INSTALLED SO ROPE RUNS PARALLEL TO GROUND.
FOR FILTER CLOTH FENCE WHEN ELONGATION IS >50%, POST SPACING SHALL NOT EXCEED 3. ENSURE STAKES ARE PROPERLY HAMMERED IN, LEAVING ~ 4" OF EXPOSURE ABOVE THE
4 FT. FOR FILTER CLOTH FENCE WHEN ELONGATION IS <50% POST SPACING SHALL NOT 1. 3R DAL # 2 ON SHEET ANGP-T=G—012 FOR LIST OF APPROPRIATE PERIMETER BALE.
EXCEED 6 FT. = 4. REMOVE ACCUMULATED SEDIMENT WHEN IT REACHES 4 OF THE OVERALL HEIGHT. DISPOSE
otes: OF IN AN UPLAND AREA AWAY FROM WATER FLOW.
WHEN TWO SECTIONS OF FILTER CLOTH ADJOIN EACH OTHER THEY SHALL BE OVER—-LAPPED SEE SILT FENCE DETAIL AND NOTES FOR INSTALLATION SPECIFICATIONS FOR SILT FENCE. 1 SILT FENGE SHALL BE INSTALLED IN SHORTER RUNS WITH "J—HOOKS™ TO AVOID 5. MAINTAIN AND REPLACE HAY BALES AS NEEDED.
BY 6 INCHES AND FOLDED. SEE STAKED HAY BALE DETAIL AND NOTES FOR INSTALLATION SPECIFICATIONS FOR STAKED ’
SEE STAKE CONCENTRATION OF FLOWS AT ONE LOCATION BY TRAPPING RUNOFF AT MULTIPLE
. POINTS ALONG A SLOPE.
PREFABRICATED UNITS SHALL BE GEOFAB, ENVIROFENCE OR APPROVED EQUIVALENT. oF
4. STAKED HAY BALES MAY BE INTERCHANGED WITH STAKED FIBER ROLLS, EROSION CONTROL 2. m&gngxngzHlsoildnggoé gscgwﬁgoﬁfmgngomgg%lg %ff)PTSAg;owE{T'
MAINTENANCE SHALL BE PERFORMED AS NEEDED AND MATERIAL REMOVED WHEN SEDIMENT MIX BERM, WOOD CHIP BERM, OR STONE BERM. IN WATER RESOURCE AREAS USE OF “Ser '
REACHES HALF OF FABRIC HEIGHT AND DISPOSED OF IN AN UPLAND AREA. BERMS IS NOT RECCOMENDED. HOOKS CAN BE USED WITH A HIGHER SPACING FREQUENCY.
3. START DOWN—GRADIENT SILT FENCE LINE AS CLOSE AS POSSIBLE TO
PERIMETER CONTROLS SHALL NOT CROSS ACTIVE ACCESS ROUTES (E.G., ROADS) OR ACTIVE 5. PERIMETER CONTROLS SHALL NOT CROSS ACTIVE ACCESS ROUTES (E.G., ROADS) OR ACTIVE UP—GRADIENT J—HOOK.
FLOW PATHS (E.G., LARGER STREAMS/RIVERS). FLOW PATHS (E.G., LARGER STREAMS/RIVERS). 4. SEE SILT FENCE NOTES FOR INSTALLATION SPECIFICATIONS.
PERIMETER CONTROLS SHALL REMAIN IN PLACE AND BE MAINTAINED/REPLACED AS NEEDED 6. PERIMETER CONTROLS SHALL REMAIN IN PLACE AND BE MAINTAINED/REPLACED AS NEEDED
UNTIL FINAL STABILIZATION IN THE AREA HAS BEEN ACHIEVED. UNTIL FINAL STABILIZATION IN AREA HAS BEEN ACHIEVED.
° ° . . (] L3 L] * " "
1 )Reinforced Silt Fence with Wire Mesh 12/12 5 \Reinforced Silt Fence with Staked Hay Bales 12/12 3 \ilt Fence "J-Hooks 12/12 4 \Staked Hay Bales 12/12
N.T.S. Source: VHB LD_651 N.T.S. Source: VHB LD_ N.T.S. Source: VHB LD_ N.T.S. Source: VHB LD_653
WOODEN STAKE 50’ (MIN.)
ROAD ROW
| 24" MIN |
BEDROCK
EXISTING GROUND
12" MIN /
PR Plan View
SHALLOW BEDROCK / PYRAMID FIBER ROLL RO EXISTING GRADE ~~SITE 50" (MIN.) EXISTING
WOODEN STAKE B"(MIN.) v [ PAVEMENT
WOODEN STAKE A
. MOUNTABLE BERM
Notes: FABRIC .
COMPOSITION Cross-section FIkgEIé
& EROSION CONTROL MIX BERM SHALL CONSIST PRIMARILY OF ORGANIC MATERIAL AND MAY - &
I AN INCLUDE: SHREDDED BARK, STUMP GRINDINGS, COMPOSTED BARK AND/OR ACCEPTABLE Notes: \7
AR MANUFACTURED PRODUCTS. WOOD AND BARK CHIPS, GROUND CONSTRUCTION DEBRIS, OR 1. STONE SIZE: USE 1 TO 4 INCH DIAMETER STONE, OR RECLAIMED OR RECYCLED CONCRETE
REPROCESSED WOOD PRODUCTS ARE NOT ACCEPTABLE AS THE ORGANIC COMPONENT OF THE EQUIVALENT. @ @f
MIX.
2. LENGTH: NOT LESS THAN 50 FEET. %
S RO
SINGLE STAKED FIBER ROLL STACKED STAKED FIBER ROLL 1. SEE DETAILS # 2 ON SHEET ANGP—T—G—012 FOR LIST OF APPROPRIATE PERIMETER 3. THICKNESS: NOT LESS THAT 8 INCHES. % \ &
Notes: CONTROLS TO USE. 4. WIDTH: EXIT WIDTH SHALL BE A TWELVE (12) FOOT MINIMUM, BUT NOT LESS THAN THE N ?% Q %
FULL WIDTH AT POINTS WHERE INGRESS OR EGRESS OCCURS.
2. THE BERM SHALL BE PLACED ALONG A RELATIVELY LEVEL CONTOUR. @
SEE DETAIL # 2 ON SHEET ANGP—T—G-012 FOR LIST OF APPROPRIATE PERIMETER
CONTROLS TO USE. 3. EXISTING GROUND SHALL BE PREPARED AS NEEDED SUCH THAT THE BERM LIES NEARLY 5 GEOTEXTILE: MUST BE PLACED OVER THE ENTIRE AREA PRIOR TO PLACING STONE. & A% %
» FLAT ALONG THE GROUND TO AVOID THE CREATION OF VOIDS AND BRIDGES IN ORDER TO 6. SURFACE WATER: ALL SURFACE WATER FLOWING OR DIVERTED TOWARD CONSTRUCTION
ZEERRESB'(,E%H?',;LO,V?ET;EQSEDB?H,ﬁgA'T‘,'_‘,gngRLENCH UP TO 4", WHERE FEASIBLE, PLACING MINIMIZE THE POTENTIAL OF WASH OUTS UNDER THE BERM. EXITS SHALL BE PIPED BENEATH THE EXIT. IF PIPING IS IMPRACTICAL, A MOUNTABLE BERM X
WITH 5:1 SLOPES WILL BE PERMITTED.
FIBER ROLLS SHALL BE ANCHORED WITH 2" BY 2° WOODEN STAKES (36" LONG), OR 4. ON SLOPES < 5% OR AT THE BOTTOM OF STEEPER SLOPES (<2:1) UP TO 20’ LONG, THE
SMILAR, WHERE FEASIBLE, EITHER INSTALLED THROUGH GENTER OF ROLL (AS SHOWN) OR BERM MUST BE A MINIMUM OF 12" HIGH, AS MEASURED ON THE UPHILL SIDE OF THE BERM, 7. MAINTENANCE: THE EXIT SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT
PLACED ON BOTH SIDES OF ROLL AND A MINIMUM OF 2 FT. WIDE. ON LONGER OR STEEPER SLOPES, THE BERM SHALL BE TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC RIGHTS—OF—WAY, ALL SEDIMENT
. WIDER TO ACCOMMODATE ADDITIONAL FLOW. SPILLED, DROPPED, WASHED OR TRACKED ONTO PUBLIC RIGHTS—OF—WAY MUST BE
STAKES TO BE PLACED 4 FT APART, MINIMUM. 5. BERM MAY BE INSTALLED IN PLACE OF SILT FENCE EXCEPT IN, BUT NOT LIMITED TO, THE iE’é‘R’XERT'E'f”ED'”E”' MAINTENANCE MAY REQUIRE TOP DRESSING W/ADDITIONAL
FOLLOWING AREAS: WETLAND AREAS, AT POINTS OF CONCENTRATED FLOW, BELOW
SINGLE OR DOUBLE STACKED STAKED FIBER ROLLS TO BE INSTALLED WHERE SOIL DEPTH
ALLOWS. WHERE SHALLOW TO BEDROCK, PYRAMID FIBER ROLLS TO BE UTILIZED WITH I R I VAL s i e et R A S el U S 8. g’lﬂfglL&EEIW{%SUé?gEETALVSSmgHISDRR,E&%RIE\IQI'C;T AP D e TERPING
STAKES, AS FEASIBLE. MAY BE USED IN WETLAND BUFFER AREAS BUT MAY NOT BE USED IN WETLANDS AREA. DEVICE.
FIBER ROLLS TO BE REPLACED OR REPLENISHED AS NEEDED DURING ACTIVE EARTH WORK. 6. PERIMETER CONTROLS SHALL NOT CROSS ACTIVE ACCESS ROUTES (E.G., ROADS) OR ACTIVE 9. PERIODIC INSPECTION AND NEEDED MAINTENANCE SHALL BE PROVIDED ACCORDING TO
PERIMETER CONTROLS SHALL NOT CROSS ACTIVE ACCESS ROUTES (E.G., ROADS) OR ACTIVE FLOW PATHS (E.G., LARGER STREAMS RIVERS). PERMIT REQUIREMENTS.
FLOW PATHS (E.G., STREAMS/RIVERS). 7. PERIMETER CONTROLS SHALL REMAIN IN PLACE AND BE MAINTAINED/REPLACED AS NEEDED 10. STABILIZED CONSTRUCTION EXIT SHALL BE REMOVED PRIOR TO FINAL FINISH MATERIALS
PERIMETER CONTROLS SHALL REMAIN IN PLACE AND BE MAINTAINED/REPLACED AS NEEDED UNTIL FINAL STABILIZATION IN AREA HAS BEEN ACHIEVED. BEING INSTALLED.
UNTIL FINAL STABILIZATION IN AREA HAS BEEN ACHIEVED.
N.T.S. Source: VHB LD_ NTS. Source: VHB LD_ N.T.S. Source: VHB LD_
Vanasse Hangen Brustlin,Inc.
BID CONSTRUCTION VERMONT GAS I
ENVIRONMENTAL JLs |06/28/13 PROPOSED 12" PIPELINE I A
DRAFTING DESIGNER GIL |06/28/13 ADDISON NATURAL GAS PROJECT I =Y
06/28/13
BEQFGTII\IN(I;E N'SGLIJI\IIDEEI;/ISOR BZD oe? 28? 3 CONSTRUCTION DETAILS 2 ot Pk, 21,525 25,
lymouth,
MDF LOC. CHITTENDEN & ADDISON COUNTIES Vermont Gas Main: (781) 9827700 - www.chacompanies.com
0 |MDF |SAB ISSUED FOR CONSTRUCTION DESIGN MANAGER SAB |06/28/13
DWG. NO. REFERENCE DWG. REV |DSN| CK DESCRIPTION INITIALS | DATE | INITIALS | DATE | YEAR: 2013 | W.0. SCALE: NOTED DWG.  ANGP—-T-G-013 | REV. O

May 20, 2019 Supplemental Attachments



DITCH OR DIVERSION TO
DIVERT SURFACE FLOW
(GRADE = 2% — 3%)

CUT OR FILL SLOPE %‘—\\/
I

1.

2:1 SLOPE OR FLATTERﬁ\

c =— STABILIZATION AS
REQUIRED. ON STEEP
— SLOPES EXCAVATE TO
PROVIDE REQUIRED FLOW
WIDTH AT FLOW DEPTH.

GRADE LINE

CUT OR FILL SLOPE—/

CROSS SECTION DIKE A DIKE B
(5 AC. OR LESS) (5—10AC.)

A — DIKE HEIGHT 18" 36"

B — DIKE WIDTH 24" 36”

C — FLOW WDTH 48" 60"

D — FLOW DEPTH 8" 15"

POSITIVE DRAINAGE—GRADE SUFFICIENT TO DRAIN

N, N, N, S, Y, W,
YV VY V NV Y Y

Y

44

CONSTRUCTION SPECIFICATIONS
ALL DIKES SHALL BE COMPACTED BY EARTH—MOVING EQUIPMENT.

SLOPE 2:1 OR FLATTER |

STORAGE AREA
C MIN.

EXISTING GROUND

SLOPE 2:1

D MIN. LEVEL OR FLATTER

CROSS SECTION D 4 6

POSITIVE DRAINAGE: 0.5% OR STEEPER DEPENDENT ON TOPOGRAPHY

OUTLET AS REQUIRED ARXNA A AKX ARAK
SEE ITEM 8 BELOW. YV VvV VvV VYV Y VYV VY
PLAN VIEW

CONSTRUCTION SPECIFICATIONS
ALL TEMPORARY SWALES SHALL HAVE UNINTERRUPTED POSITIVE GRADE TO AN OUTLET.

DIVERTED RUNOFF FROM A DISTURBED AREA SHALL BE CONVEYED TO A SEDIMENT TRAPPING
DEVCE.

DIVERTED RUNOFF FROM AN UNDISTURBED AREA SHALL OUTLET DIRECTLY INTO AN UNDISTURBED
STABILIZED AREA AT NON-EROSIVE VELOCITY.

ALL TREES, BRUSH, STUMPS, OBSTRUCTIONS, AND OTHER OBJECTIONABLE MATERIAL SHALL BE
REMOVED AND DISPOSED OF SO AS NOT TO INTERFERE WITH THE PROPER FUNCTIONING OF THE
SWALE.

THE SWALE SHALL BE EXCAVATED OR SHAPED TO LINE, GRADE, AND CROSS SECTION AS REQUIRED
TO MEET THE CRITERIA SPECIFIED HEREIN AND BE FREE OF BANK PROJECTIONS OR OTHER
IRREGULARITIES WHICH WILL IMPEDE NORMAL FLOW.

SPACING VARIES
DEPENDING ON
CHANNEL SLOPE
“x” |

CREST
*H* 24" MAX
@ CENTER

H (FT)

DESIGN BOTTOM

SECTION 'A-A' SECTION 'B-B'

Notes:

1. STONE WILL BE PLACED ON A FILTER FABRIC FOUNDATION TO THE LINES, GRADES AND
LOCATIONS SHOWN IN THE PLAN USING A WELL GRADED STONE MATRIX 2 TO 9 INCHES

CROSS_SECTION 2. ALL DIKES SHALL HAVE POSITIVE DRAINAGE TO AN OUTLET. FILLS SHALL BE COMPACTED BY EARTH MOVING EQUIPMENT. IN SIZE.
= 3. TOP WIDTH MAY BE WIDER AND SIDE SLOPES BE FLATTER IF DESIRED TO FACILITATE 2. SET SPACING OF CHECK DAMS TO ASSUME THAT THE ELEVATIONS OF THE CREST OF
N.T.S. ALL EARTH REMOVED AND NOT NEEDED FOR CONSTRUCTION SHALL BE PLACED SO THAT IT WILL
CONSTRUCTION TRAFFIC. NOT NTERFERE WITH THE. FUNCTIONING. OF THE SWALE. EI-AI;:v1 ’DOWNSTREAM DAM IS AT THE SAME ELEVATION OF THE TOE OF THE UPSTREAM
Notes: 4. FIELD LOCATION SHOULD BE ADJUSTED AS NEEDED TO UTILIZE A STABILIZED SAFE OUTLET. STABILIZATION SHALL BE AS PER THE FLOW CHANNEL STABILIZATION CHART BELOW: 3 EXTEND THE STONE A MINMUM OF 1.5 FEET BEYOND THE DITCH BANKS TO PREVENT
1. ALL TREES, BRUSH, STUMPS, OBSTRUCTIONS, AND OTHER OBJECTIONABLE 5. EARTH DIKES SHALL HAVE AN OUTLET THAT FUNCTIONS WITH A MINIMUM OF EROSION. RUNOFF TYPE OF CHANNEL CUTTING AROUND THE DAM.
MATERIAL SHALL BE REMOVED AND DISPOSED OF SO AS NOT TO INTERFERE SHALL BE CONVEYED TO A SEDIMENT TRAPPING DEVICE SUCH AS A SEDIMENT TRAP OR SEDIMENT _
WITH THE PROPER FUNCTIONING OF THE DIVERSION. BASIN WHERE EITHER THE DIKE CHANNEL OR THE DRAINAGE AREA ABOVE THE DIKE ARE NOT 4. PROTECT THE CHANNEL DOWNSTREAM OF THE LOWEST CHECK DAM FROM SCOUR AND
2. THE DIVERSION SHALL BE EXCAVATED OR SHAPED TO LINE, GRADE, AND CROSS ADEQUATELY STABILIZED. 12 gf;-gg;‘ gggg mg ggm mg'[gn gggg ﬁsg gngég L’fgl&%"' RECP EROSION WITH STONE OR LINER AS APPROPRIATE.
SECTION AS REQUIRED TO MEET CRITERIA SPECIFIED HEREIN, AND BE FREE OF Sl .
BANK PROJECTIONS OR OTHER IRREGULARITIES WHICH WILL IMPEDE NORMAL 6. STABILIZATION SHALL BE: (A) IN ACCORDANCE WITH STANDARD SPECIFICATIONS FOR MULCH IF 3 51%-8.0% SEED AND COVER WITH RECP LINED WITH 4-8" RIP-RAP OR 5. ENSURE THAT CHANNEL APPURTENANCES SUCH AS CULVERT ENTRANCES BELOW CHECK
FLOW. NOT IN SEEDING SEASON, (B) PER THE FOLLOWING CHART ) GEOTEXTILE DAMS ARE NOT SUBJECT TO DAMAGE OR BLOCKAGE FROM DISPLACED STONE.
3. FILLS SHALL BE COMPACTED AS NEEDED TO PREVENT UNEQUAL SETTLEMENT 4 8.1%-20.0% LINED WMITH 4-8" RIP-RAP ENGINEERED DESIGN
THAT WOULD CAUSE DAMAGE IN THE COMPLETED DIVERSION. TYPE OF CHANNEL 6. MAXIMUM DRAINAGE AREA ABOVE CHECK DAM SHALL NOT EXCEED 2 AC.
4. ALL GRADED AREAS SHALL BE PERMANENTLY STABILIZED FOLLOWING _
FINISHED GRADING. 1 0.5%-3.0% SEED AND STRAW MULCH SEED AND STRAW MULCH
5. SILT FENCE OR HAY BALES SHALL BE PLACED AT THE OUTLET OF EACH 2 3.1%-5.0% SEED AND STRAW MULCH SEED AND COVER USING RECP
STRUCTURE. 3 5.1%—8.0% SEED AND COVER WITH RECP  LINED WITH 4—8" RIP-RAP OR
4 8.1%—20.02  LINED WITH 4—8" RIP-RAP ENGINEERED DESIGN
1 Diversion Swale and Bench 12/12 > Earth Dike 12/12 3 Temporary Swale 12/12 4 Stone Check Dam 12/12
N.T.S. Source: VHB LD_ N.T.S. Source: VHB / VT S+S EPSC LD_ N.T.S. Source: VHB / VT S+S EPSC LD_ N.T.S. Source: VHB / VT S+S EPSC LD_
A. BURY THE TOP END OF THE RECP STRIPS IN
A TRENCH 6 INCHES OR MORE IN DEPTH.
SECURE WITH ROW OF STAPLES IN VERTICAL
TRENCH WALL, 6 INCH SPACING, 4 INCHES
DOWN FROM TOP OF TRENCH
B. TAMP THE TRENCH FULL OF
SOIL. SECURE WITH ROW OF
30 , STAPLES, 6 INCH SPACING,
| 4 INCHES DOWN FROM THE
TRENCH.
o
. EXISTING RIPRAP STONE
3 GROUND OVERLAP — BURY UPPER END OF LOWER
MEDIUM STONE FILL * » c. e e
N 12 STRIP AS IN 'A’ AND 'B’. OVERLAP END OF
TOP STRIP 4 INCHES AND STAPLE.
7 ,' ‘ .—N ‘ vA . J
— .9 ' B 12 EROSION CONTROL BLANKET
@} \ ’ EXISTING
STORM . B A ,-'.-‘.5". SOLLY GROUND
SEWER o Y H AR ERRA 2 6" LOAM & SEED
SECTION Im B IaN e @207 0% , ;
— oo e R —
ENDSECTION NN NSNIeYaa .
o 2 SUBGRADE BURIED IN SLIT TRENCH AND
— ggggéggo TAMPED; DOUBLE ROW OF
e ) 6" BLANKET EMBEDMENT STAPLES. 4 INCH OVERLAP OF
statst s (TYP) £ /—/ RECP STRIP WHERE
$ 3 ANCHOR FABRIC 7 TWO OR MORE STRIP
& 1'—=0" MIN. ALL / WIDTHS ARE
SIDES Notes: w REQUIRED. STAPLES
UNDISTURBED OR RIPRAP 1. MIN. CAPACITY SHALL CARRY PEAK FLOW RATE DURING 10—YR, 24—HR STORM EVENT. l ||' — ON 18 INCH CENTERS.
COMPACTED SUBGRADE
' STAPLE OUTSIDE EDGE
FILTER FABRIC 2. MAX SIZE OF RIPRAP STONE SHALL BE: — 7/ STAPLE OUTSIDE ED
Notes: gg ?2 Notes: OVERLAP
OUTLET PROTECTION MAY BE DONE BY USING ROCK RIP-RAP, GROUTED RIP—RAP, OR 10 18 1. NOT TO BE USED IN AREAS WHERE FLOW VOLUME AND RATES MAY CAUSE EROSION . =
GABIONS. 12 24 AND SHOULD OTHERWISE BE CONVEYED VIA STONE—LINED SWALE. ©|
STONE SIZE SHALL BE A WELL GRADED MIXTURE SO THAT 50% OF THE STONE SIZE, 15 36 I ||
BY WEIGHT, SHALL BE LARGER THAN THE d50 SIZE DETERMINED USING THE CHARTS. 2. FOUNDATION AREA SHALL BE CLEARED OF TREES, STUMPS, ROOTS, SOD, LOOSE ROCK, e T
3. FOUNDATION AREA SHALL BE CLEARED OF TREES, STUMPS, ROOTS, SOD, LOOSE ROCK, OR OTHER OBJUECTIONABLE MATERIAL. 1-1/2" 1-
OR OTHER OBJECTIONABLE MATERIAL. . WIDTH | TYPICAL STAPLES
3. INSTALL TEMPORARY COVER (E.G., MULCH) TO PROTECT AREA WHILE SEED IS VARIES NO. 11 GAUGE WIRE
4. OUTLET STABILIZATION MAY BE NEEDED TO PREVENT EROSION. GERMINATING. 1. INSTALLATION SHALL BE AS PER MANUFACTURER'S RECOMMENDATIONS
4. SEE SEEDING SPECIFICATIONS FOR SEED TYPES AND SEED APPLICATION RATES. 2. RECP TO BE BIODEGRADABLE; NO NYLON MESH. SEE SHEET ANGP—T-G-017
FOR RECP SPECIFICATIONS.
5 Outlet Protection 12/12 6 Stone-lined Swale 1212 - Grassed Swale 1212 8 Rolled Erosion Control Blanket (RECP) - Swale Installation
N.TS. Source: CHA LD_ N.T.S. Source: VHB LD_358 N.T.S. Source: VHB LD_171 N.TS. Source: VHB § )
Vanasse Hangen Brustlin,Inc.
BID CONSTRUCTION VERMONT GAS I
ENVIRONMENTAL JLs |06/28/13 PROPOSED 12" PIPELINE I A
DRAFTING DESIGNER GIL 06/28/13 ADDISON NATURAL GAS PROJECT I =Y
06/28/13
DRAFTING SUPERVISOR BZD 06/28/1 3 CONSTRUCTION DETAILS 36 Cordage Palr:I?CircI?H ?hj;'\t%szgga 326, 329, 336
mouth,
DESIGN ENGINEER MDF /28/ LOC. CHITTENDEN & ADDISON COUNTIES Vermont Gas | M (7619827700 - ww.chacompanies.com
0O |MDF |SAB ISSUED FOR CONSTRUCTION DESIGN MANAGER SAB 06/28/13
DWG. NO. REFERENCE DWG. REV |DSN| CK DESCRIPTION INITALS | DATE | INITIALS | DATE | YEAR: 2013 | W.0. SCALE: NOTED DWG.  ANGP-T-G-014 | REV. O
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4% SLOPE CHART
HORIZONTAL ELEVATION
o
COMPACTED C WATER BAR WATER BAR
EARTH WATER 1'—6" MIN INLET & OUTLET | INLET & OUTLET
BAR (FEET) (FEET)
75 3
100 4
3'-0" 125 5
MIN WIDTH
SWALE 150 6
175 7
WATER BAR
INLET
=——
///,,~'\\
— S
PIPE
TRENCH
LOCATION
DISTURBED
RIGHT—OF—WAY
WATER BAR
\/ OUTLET
NOTES:

1. SPACE WATERBARS AS INDICATED IN TABLE OR AS DIRECTED BY OSPC.

Notes:

SPACE WATERBARS AS INDICATED IN TABLE OR AS DIRECTED BY OSPC.
COMPACT THE BAR.

THE OUTLET SHALL BE LOCATED ON AN UNDISTURBED AREA. OUTLET
PROTECTION WILL BE PROVIDED WHEN NATURAL AREAS ARE NOT ADEQUATE.
EXPOSED AREAS SHALL BE IMMEDIATELY SEEDED AND STABILIZED.

R

NOTES:

1. WATERBARS ARE TO BE SPACED ALONG THE RIGHT—OF—WAY IN ACCORDANCE WITH
WATERBAR SPACING CHART OR AS SHOWN ON THE PLANS.

2. WATER SHALL BE DIVERTED OFF THE DISTURBED RIGHT—OF—WAY AT AN OUTSLOPE
OF THREE TO FIVE PERCENT BY CONSTRUCTING WATERBARS ACCORDING TO THE
FOLLOWING PROCEDURE:

2.A. AT THE PROPOSED WATERBAR INTERCEPTOR LOCATION ESTABLISH A
HORIZONTAL CONTOUR LINE (USING A POCKET TRANSIT OR HAND HELD LEVEL)
WHICH EXTENDS COMPLETELY ACROSS THE DISTURBED RIGHT—OF—WAY. THIS
LINE WILL ALWAYS BE PERPENDICULAR TO THE DIRECTION OF WATER FLOW AND
SHOULD BE PARALLEL TO MAP CONTOURS SHOWN ON THE PLAN DRAWINGS.

2.B. DETERMINE WHICH SIDE OF THE RIGHT—OF—WAY IS BEST SUITED FOR THE
WATERBAR OUTLET (EVALUATE VEGETATION DENSITY, LOCAL TOPOGRAPHY, ETC.)
AND DEVIATE WATERBARS AWAY FROM THE HORIZONTAL CONTOUR LINE
SLIGHTLY DOWNWARD TOWARD THE SELECTED OUTLET SIDE MAINTAINING A
THREE TO FIVE PERCENT OUT SLOPE.

WHEN OUTLETING NEAR WATER BODIES, STREAMS, DITCHES AND CROP FIELDS,
A SILT FENCE OR HAY BALES SHALL BE PLACED ON THE OUTLET END OF THE
INTERCEPT WATERBAR.

3. SPACING SHOWN ARE RECOMMENDED GUIDELINES. OSPC REPRESENTATIVE MAY
ADJUST SPACING IN THE FIELD.

4. ONE TRENCH BREAKER IS REQUIRED AT ALL STREAM BANKS AND AT WETLAND
BOUNDARIES.

2.C.

SILT FENCE OR HAY BALE
USED IN ABSENCE OF NATURAL
VEGETATIVE BARRIER

r SWALE CENTERLINE

WATER BAR MADE OF
COMPACTED EARTH OR
EARTH FILLED BAGS
SHALL BE INSTALLED
DURING SITE GRADING
AND MAINTAINED DURING
CONSTRUCTION

PIPE TRENCH

OVERHEAD VIEW OF WATERBAR AND SILTFENCE

1 Waterbar and Waterbar with Silt Fence

N.T.S.

12" TYPICAL
24" AG LANDS

VARIES
SOIL

’{?: ! CRERY

'\. el
x) o iy
,gm! ,3 *:!s_l_L_'_L_'_I__.I_'_l_r_l_I_Z{fgi‘,‘:&et‘:éfgy‘

3 I I I I I ) pé

SANDBAGS

GAS PIPE

"i"“ i
r“”"""ﬁ“{?"}

PROFILE VIEW

raky /SANDBAGS

3 SAND BAGS WIDTH
BELOW BOTTOM OF
PIPE 2 SAND BAGS
WIDTH_FROM BOTTOM

OF PIPE TO HEIGHT
SPECIFIED

GAS PIPE

PLAN VIEW
SAND BAG TRENCH BREAKER

12" TYPICAL

e 24" AG LANDS

SANDBAG BARRIER

"FORMWORK" —

6" BENTONITE KEY 6"\

INTO EXISTING GRADE,

12/12
Source: CHA LD_
o RIS SANDBAG BARRIER
S FORMWORK
| e e e o e e s 1. PERMANENT TRENCH BREAKER WITH
e e e o e e B BENTONITE SEAL IS INTENDED TO

PROHIBIT WATER FLOW THROUGH THE
BREAKER.

VARIES
2. PERMANENT TRENCH BREAKER WITH
BENTONITE SEAL TO BE INSTALLED AT
— EDGE OF WETLANDS AND STREAMS.

3. SAND BAG BARRIER WIDTH SHALL BE

TYP

MINIMUM 1 BAG WIDE AND/OR AS
FIELD DETERMINED TO PROVIDE
STABILITY.

4. BENTONITE IS TO BE INSTALLED IN THE
VOID SPACE BETWEEN THE SANDBAG
BARRIER "FORMWORK” IN SUCH A
MANNER TO COMPLETELY SURROUND
THE PIPE AND FILL THE VOID FROM
THE BOTTOM OF THE TRENCH TO A
HEIGHT 6” ABOVE THE LEVEL OF
IMPORTED PADDING MATERIAL WHICH IS
INSTALLED ON THE EXTERIOR SIDE OF
THE SANDBAG BARRIER IN THE
WETLAND ZONE.

AFTER BENTONITE PLACEMENT INSTALL

GAS PIPE
PROFILE VIEW

Of\

SAND BAGS ON TOP OF TH
PERMANENT TRENCH BREAKER AND

12" BENTONITE SEAL TO THE REQUIRED

’\\ i HEIGHT PER DETAIL 2 AND BACKFILL
T T T T EXTERIOR SIDES OF SAND BAG
BARRIERS.
BENTONITE SEAL
NOTE 4
\\
I~
\JC GAS PIPE

PLAN VIEW

TRENCH BREAKER WITH BENTONITE

200 —
180 — %
160 —]
140 —| %
120 —
100 —
80 —

60 —

CHANGE IN ELEVATION (FEET)
N

40 —

20 — oL = O
(N

SLOPE=5% S=200 FT

SLOPE=0% S=300 FT

0 |z
T

0O 20 40 60 80

N\
T

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

HORIZONTAL DISTANCE
(FEET)

NOTE: S = WATERBAR SPACING

5 Waterbar Spacing Guideline

12/12
N.T.S. Source: CHA LD_
PROVIDE 2" BINDER
AND 1 1/2"
WEARING COURSE,
| SEE PAVEMENT
SECTION
UNPAVED PAVED
- il povromoromperome T CRUSHED STONES
S g — 4" TOPSOIL & SEED IT 56555555 2l J4——— AND GRAVEL
= T == SUBBASE SEE
s o F1 7| APPROVED & PAVEMENT SECTION
g %07 2 CAUTION TAPE— 55| BACKFILL 3
z 1 -80 FT T Z
LS 40— =105 ope=15% 578 SHEETING (IF REQ'D) TO EZ z
2 <LoPE=10% §=100 FT BE CUT OFF 5" MIN. I
< 20— _5% S=150 FT BELOW GROUND & 1" _/IIZ
5 SLOPE=5% MIN. ABOVE TOP OF PIPE m =
0 — LEFT IN PLACE M ul
7 1 1 1 T | ANY SHEETING DRIVEN = o
BELOW MID-DIA. OF PIPE i ul
0O 20 40 60 80 100 120 140 160 180 200 SHALL BE 7 L g
HORIZONTAL DISTANCE 12" GAS MAI =é N E”'Elul;'f"'z\
(FEET) EARTH N
NOTE: S = TRENCH BREAKER SPACING
NOTES:
1. BACKFILL MATERIAL TO CONSIST OF GRANULAR MATERIAL CONTAINING NO STONES OR
CLODS LARGER THAN 3" IN GREATEST DIMENSION. IN RESOURCE AREAS BACKFILL TO
NOTES: CONSIST OF NATIVE SUBSOIL AND TOPSOIL.

1. PERMANENT TRENCH BREAKER SANDBAGS SHALL NOT BE FILLED WITH TOPSOIL.

2. SPACINGS SHOWN ARE RECOMMENDED GUIDELINES. OSPC REPRESENTATIVE MAY
ADJUST SPACING IN THE FIELD.

3. ONE TRENCH BREAKER IS REQUIRED AT ALL STREAM BANKS AND AT WETLAND
BOUNDARIES.

2. BACKFILL WITH CLEAN SAND TO 12" OVER PIPE.

3. REMOVE UNSUITABLE MATERIAL BELOW GRADE IF ENCOUNTERED, TO SUITABLE DEPTHS AS
DIRECTED BY ENGINEER AND REPLACE WITH CLEAN GRANULAR FILL.

4. IN RESOURCE AREAS (E.G., WETLANDS AND PAS AREAS) SUBSOIL TO BE BACKFILLED TO
MATCH DEPTH OF ADJACENT NATIVE, UNDISTURBED SUBSOIL/TOPSOIL INTERFACE FOLLOWED

BY BACKFILL OF NATIVE TOPSOIL. EXCESS SUBSOIL TO BE PROPERLY DISPOSED OF AND
STABILIZED.

5. ALL TRENCH CONSTRUCTION TO CONFORM TO APPLICABLE FEDERAL, STATE AND LOCAL
REGULATIONS.

6. ALL BACKFILL MATERIAL, WITH THE EXCEPTION OF RESOURCE AREAS (SEE NOTE #4),
SHALL BE COMPACTED AT NEAR OPTIMUM MOISTURE CONTENT IN LAYERS NOT EXCEEDING
6 INCHES IN COMPACTED THICKNESS BY PNEUMATIC TAMPERS, VIBRATOR COMPACTORS, OR
OTHER APPROVED MEANS.

7. THE CONTRACTOR SHALL PROVIDE TESTING TO INSURE THAT THE INPLACE DENSITY OF THE
BACKFILL MEETS THE ABOVE REQUIREMENTS.

3 \Permanent Trench Break or Sandbags 12/12 4 \Permanent Trench Break Spacing Guideline 12/12 5 Lypical Trench Detail 2/13
N.T.S. Source: CHA LD_ N.T.S. Source: CHA LD_ N.TS. Source: CHA LD_
Vanasse Hangen Brustlin,Inc.
BID CONSTRUCTION VERMONT GAS
ENVIRONMENTAL JLS |06/28/13 PROPOSED 12" PIPELINE
DRAFTING DESIGNER GIL |06/28/13 ADDISON NATURAL GAS PROJECT ‘ CI I’ Y
DRAFTING SUPERVISOR BzD |06/28/13 CONSTRUCTION DETAILS 26 Gordage Park Crcle Suifes 321, 326, 326,336
DESIGN ENGINEER MDF 06/28/13 LOC. CHITTENDEN & ADDISON COUNTIES Vermont Gas Main:(781)9:2IY7njlggth-'m.iﬁggompanies.com
0 |MDF |SAB ISSUED FOR CONSTRUCTION DESIGN MANAGER SAB 06/28/13
SWE. NO. REFERENCE DWG. REV | DSN| CK DESCRIPTION INITIALS DATE INITIALS DATE YEAR: 2013 W.0. SCALE: NOTED DWG. ANGP—-T-G-015 |[REV. O
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NY
EARTH EMBANKMENT

OUTLET PROTECTION STORAGE

CONCRETE
OR

AROUND.

DESIGN VOLUME IS
CU.FT.

ALL SLOPES 2:1ﬁ\ PERFORATED RISER

OR FLATTER 52
< 1/4" TO 1/2” HARWARE
RIPRAP Z CLOTH WITH FILTER
PROTECTION 3 FABRIC SECURELY
\ - p) )

FASTENED.
=) S / TR IRTI ‘@L
~ WELD ALL |- W

)| ACCEPTABLE WATER
[1o0t| AR Tonrts AROUND

EMBANKMENT SECTION THRU RISER

EXCAVATE IF NECESSARY FOR

* RISER EMBEDDED 9” INTO

1/4" METAL PLATE WELDED ALL

— W=DIAMETER OF RISER +24"

CONSTRUCTION SPECIFICATIONS

1. AREA UNDER EMBANKMENT SHALL BE CLEARED, GRUBBED AND STRIPPED OF ANY VEGETATION AND
ROOT MAT. THE POOL AREA SHALL BE CLEARED.

2. THE FILL MATERIAL FOR THE EMBANKMENT SHALL BE FREE OF ROOTS OR OTHER WOODY
VEGETATION AS WELL AS OVER-SIZED STONES, ROCKS, ORGANIC MATERIAL, OR OTHER
OBJECTIONABLE MATERIAL. THE EMBANKMENT SHALL BE COMPACTED BY TRAVERSING WITH
EQUIPMENT WHILE IT IS BEING CONSTRUCTED.

3. VOLUME OF SEDIMENT STORAGE SHALL BE 3600 CUBIC FEET PER ACRE OF CONTRIBUTORY
DRAINAGE.

4. SEDIMENT SHALL BE REMOVED AND TRAP RESTORED TO ITS ORIGINAL DIMENSIONS WHEN THE

SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN DEPTH OF THE TRAP. REMOVED SEDIMENT SHALL
BE DEPOSITED IN A SUITABLE AREA AND STABILIZED.

5. THE STRUCTURE SHALL BE INSPECTED AFTER EACH RAIN AND REPAIRS MADE AS NEEDED.

6. CONSTRUCTION OPERATIONS SHALL BE CARRIED OUT IN SUCH A MANNER THAT EROSION AND
SEDIMENT ARE CONTROLLED.

7. THE STRUCTURE SHALL BE REMOVED AND AREA STABILIZED WHEN THE DRAINAGE AREA HAS BEEN
PROPERLY STABILIZED.

8. ALL FILL SLOPES SHALL BE 2:1 OR FLATTER; CUT SLOPES 1:1 OR FLATTER.
9. ALL PIPE CONNECTIONS SHALL BE WATERTIGHT.

10. THE TOP 2/3 OF THE RISER SHALL BE PERFORATED WITH ONE (1) INCH DIAMETER HOLES OR SLITS
SPACED SIX (6) INCHES VERTICALLY AND HORIZONTALLY AND PLACED IN THE CONCAVE PORTION
OF PIPE. NO HOLES WILL BE ALLOWED WITHIN SIX (6) INCHES OF THE HORIZONTAL BARREL.

11. THE RISER SHALL BE WRAPPED WITH 1/4 TO 1/2 INCH HARDWARE CLOTH WIRE THEN WRAPPED
WITH FILTER CLOTH (HAVING AN EQUIVALENT SIEVE SIZE OF 40-80). THE FILTER CLOTH SHALL
EXTEND SIX (6) INCHES ABOVE THE HIGHEST HOLE AND SIX (6) INCHES BELOW THE LOWEST HOLE.
WHERE ENDS OF THE FILTER CLOTH COME TOGETHER, THEY SHALL BE OVER-LAPPED, FOLDED AND
STAPLED TO PREVENT BYPASS.

12. STRAPS OR CONNECTING BANDS SHALL BE USED TO HOLD THE FILTER CLOTH AND WRE
FABRIC IN PLACE. THEY SHALL BE PLACED AT THE TOP AND BOTTOM OF THE CLOTH.

13. FILL MATERIAL AROUND THE PIPE SPILLWAY SHALL BE HAND COMPACTED IN FOUR (4) INCH
LAYERS. A MINIMUM OF TWO (2) FEET OF HAND COMPACTED BACKFILL SHALL BE PLACED OVER
THE PIPE SPILLWAY BEFORE CROSSING IT WITH CONSTRUCTION EQUIPMENT.

14. THE RISER SHALL BE ANCHORED WITH EITHER A CONCRETE BASE OR STEEL PLATE BASE TO
PREVENT FLOTATION. FOR CONCRETE BASED THE DEPTH SHALL BE TWELVE (12) INCHES WITH THE
RISER EMBEDDED NINE (9) INCHES. A 1/4 INCH MINIMUM THICKNESS STEEL PLATE SHALL BE
ATTACHED TO THE RISER BY A CONTINUOUS WELD AROUND THE BOTTOM TO FORM A WATERTIGHT
CONNECTION AND THEN PLACE TWO (2) FEET OF STONE, GRAVEL, OR TAMPED EARTH ON THE
PLATE.

DIKE

MUST REMAIN
UNDISTURBED,
LEVEL, WELL
VEGETATED

CREST WIQTH

DIKE IF REQUIRED TO DIVERT WATER TO TRAP
INFLOW OF SEDIMENT LADEN WATER

OUTFLOW OF CLEANER WATER
N N N/ \L

CREST WIDTH (FT)=4xDRAINAGE AREA (ACRES)

SECTION A — A
EXCAVATED GRASS OUTLET SEDIMENT TRAP

CONSTRUCTION SPECIFICATIONS

1. VOLUME OF SEDIMENT STORAGE SHALL BE 1800 CUBIC FEET PER ACRE OF
CONTRIBUTORY DRAINAGE AREA.

2. MINIMUM CREST WIDTH SHALL BE 4 x DRAINAGE AREA

3. SEDIMENT SHALL BE REMOVED AND TRAP RESTORED TO ITS ORIGINAL

DIMENSIONS WHEN THE SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN
DEPTH OF THE TRAP. REMOVED SEDIMENT SHALL BE DEPOSITED IN A
SUITABLE AREA AND IN SUCH A MANNER THAT IT WILL NOT ERODE.

4. THE STRUCTURE SHALL BE INSPECTED AFTER EACH RAIN AND REPAIRS
MADE AS NEEDED.

5. CONSTRUCTION OPERATIONS SHALL BE CARRIED OUT IN SUCH A MANNER
THAT EROSION AND WATER POLLUTION SHALL BE MINIMIZED.

6. THE SEDIMENT TRAP SHALL BE REMOVED AND AREA STABILIZED WHEN THE
REMAINING DRAINAGE AREA HAS BEEN PROPERLY STABILIZED.

7. ALL CUT SLOPES SHALL BE 1:1 OR FLATTER.
MAXIMUM DRAINAGE AREA: 5 ACRES

5'MAX]

(OPTIONAL)

ULL SN

&
_ | 1'MAX. %
\ \ /77 SN——T0P OF EMBANKMENT

\——EXISTING GROUND
MN.|  PROFLE
AMIN,
2 = 'v. ..;'0 VEIR
FLOW ~  _45cdschoteR CREST

VT DOT #2 STONE SMALL
RIPRAP Yy 2.’.‘:’3%
EARTH & .
EXCAVATE FOR REQUIRED EMBANKMENT v v v
STORAGE 2'APRON 2'APRON A v
CROSS SECTION A-A ¥ UNDISTURBED AREA

CONSTRUCTION SPECIFICATIONS

AREA UNDER EMBANKMENT SHALL BE CLEARED, GRUBBED AND STRIPPED OF ANY VEGETATION
AND ROOT MAT. THE POOL AREA SHALL BE CLEARED.

THE FILL MATERIAL FOR THE EMBANKMENT SHALL BE FREE OF ROOTS AND  OTHER WOODY
VEGETATION AS WELL AS OVER-SIZED STONES, ROCKS, ORGANIC MATERIAL OR OTHER
OBJECTIONABLE MATERIAL. THE EMBANKMENT SHALLBE COMPACTED BY TRAVERSING WITH
EQUIPMENT WHILE IT IS BEING CONSTRUCTED.

ALL CUT AND FILL SLOPES SHALL BE 2:1 OR FLATTER.

THE STONE USED IN THE OUTLET SHALL BE SMALL RIPRAP 4'-8" ALONG WITH A 1' THICKNESS OF 2"
AGGREGATE PLACED ON THE UP-GRADE SIDE ON THE SMALL RIPRAP OR EMBEDDED FILTER CLOTH
IN THE RIPRAP.

SEDIMENT SHALL BE REMOVED AND TRAP RESTORED TO ITS ORIGINAL DIMEN-  SIONS WHEN THE
SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN DEPTH OF  THE TRAP.

THE STRUCTURE SHALL BE INSPECTED AFTER EACH RAIN AND AS REQUIRED BY THE PERMIT.

CONSTRUCTION OPERATIONS SHALL BE CARRIED OUT IN SUCH A MANNER THAT = EROSION AND
WATER POLLUTION IS MINIMIZED.

THE STRUCTURE SHALL BE REMOVED AND THE AREA STABILIZED WHEN THE =~ DRAINAGE AREA HAS
BEEN PROPERLY STABILIZED.

MAXIMUM DRAINAGE AREA 5 ACRES

1 Pipe Outlet Sediment Trap 12/12 D) Grass Outlet Sediment Trap 12/12 3 Stone Outlet Sediment Trap 12/12
N.T.S. Source: VHB / VT S+S EPSC LD N.T.S. Source: VHB / VT S+S EPSC LD_ N.T.S. Source: VHB / VT S+S EPSC LD_
TOP OF COMPACTED EMBANKMENT 15" (MIN) FIELD VARIABLE
MIN. 1 ABOVE TOP OF STONE LINING MAX. 5' TOP OF EMBANKMENT OR CONSTRUCTION SPECIFICATIONS ‘ ‘
ABOVE EXISTING GROUND AT EXISTING GROUND
LENGTH OF WERR (b) FREEBOARD = 1/2 x A 1. THE AREA UNDER EMBANKMENT SHALL BE CLEARED, GRUBBED AND STRIPPED OF ANY ]
: = VEGETATION AND ROOT MAT. THE POOL AREA SHALL BE CLEARED. r
MAX.2:1 SLOPE  ~—— MAX. DEPTH A
EXISTING GROUND 2. THE FILL MATERIAL FOR THE EMBANKMENT SHALL BE FREE OF ROOTS OR OTHER WOODY |
\ VEGETATION AS WELL AS OVER-SIZED STONES, ROCKS, ORGANIC MATERIAL OR OTHER ——SET ON \ \ :
OBJECTIONABLE MATERIAL. THE EMBANKMENT SHALL BE COMPACTED BY TRAVERSING WITH FILTER 1’ OVERLAP 42— SECURE FABRIC
WEIR CREST TO BE 1 WEIR CREST EQUIPMENT WHILE IT IS BEING CONSTRUCTED. MAXIMUM HEIGHT OF EMBANKMENT SHALL BE FIVE - FABRIC B 77| WITH_EROSION
1/2 X A BELOW TONE THICKNESS < 1 (5) FEET, MEASURED AT CENTERLINE OF EMBANKMENT. Z | | ;| SONIROL
” td 2
€ OF EMBANKMENT FILTER CLOTH  ~ STONE SIZE TO BE 4" TO 8 3. ALL FILL SLOPES SHALL BE 2:1 OR FLATTER, CUT SLOPES 1:1 OR FLATTER. g FILTER BAG o \ NON—WOVEN \ =
PROFILE 2 <
N e— DESIGN VOLUME IS 4, ELEVATION OF THE TOP OF ANY DIKE DIRECTING WATER INTO TRAP MUST EQUAL OR EXCEED THE z XL RIC
4 MrN. Top !rDTH CU.FT. HEIGHT OF EMBANKMENT. s \ \ STONE_SPLASH
- APRON LENGTH (5' MIN.) 5. STORAGE AREA PROVIDED SHALL BE FIGURED BY COMPUTING THE VOLUME AVAILABLE BEHIND = | 10’ | |
EXISTING GROUND - : ' ' THE OUTLET CHANNEL UP TO AN ELEVATION OF ONE (1) FOOT BELOW THE LEVEL WEIR CREST. ——HOSE CLAMP & | MIN) |
UNDISTURBED SECURE
STORAGE LIMIT ‘ ,— GROUND 6. FILTER CLOTH SHALL BE PLACED OVER THE BOTTOM AND SIDES OF THE OUTLET CHANNEL PRIOR 1 DISCHARGE HOSE \
\ ,_ AT i"-‘(,'/i’z’: SIS S TO PLACEMENT OF STONE. SECTIONS OF FABRIC MUST OVERLAP AT LEAST ONE (1) FOOT WITH PUMP DISCHARGE
V_} . e e aeas SECTION NEAREST THE ENTRANCE PLACED ON TOP. FABRIC SHALL BE EMBEDDED AT LEAST SIX ‘ HOSE ‘
EXCAVATE FOR FILTER CLOTH (EMBEDDED MIN. (6) INCHES INTO EXISTING GROUND AT ENTRANCE OUTLET CHANNEL. NOTE: LIMIT ONE DISCHARGE HOSE PER BAG
CROSS SECTION 7. STONE USED IN THE OUTLET CHANNEL SHALL BE FOUR (4) TO EIGHT (8) INCH RIPRAP. TO Plan View :
CHANNEL SIDE FORMED BY o PROVIDE A FILTERING EFFECT, A LAYER OF FILTER CLOTH SHALL BE EMBEDDED ONE (1) FOOT — 3 LIRE L2 ALGPROVED
e ATED o DY G WITH SECTION NEAREST ENTRANCE PLACED ON TOP. FABRIC SHALL BE EMBEDDED AT LEAST SIX : 4 ]
GROUND (6) INCHES INTO EXISTING GROUND AT ENTRANCE OF OUTLET CHANNEL. NON—WOVEN S
COMPACTED TEXTILE \_
EMBANKMENT N> 8. SEDIMENT SHALL BE REMOVED AND TRAP RESTORED TO ITS ORIGINAL DIMENSIONS WHEN STAKED BALES OO, & KES:
< / SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN DEPTH OF THE TRAP. REMOVED SEDIMENT 10° (MIN.)
/ SHALL BE DEPOSITED IN A SUITABLE AREA AND IN SUCH A MANNER THAT IT WILL NOT ERODE. ' - ‘ HOSE CLAMP DISCHARGE HOSE
/ o. 9. THE STRUCTURE SHALL BE INSPECTED AFTER EACH RAIN AND REPAIRED AS NEEDED. /
g’ Plan View
:5,' 10. CONSTRUCTION OPERATIONS SHALL BE CARRIED OUT IN SUCH A MANNER THAT EROSION AND PUMP DISCHARGE
//// RS SEDIMENT ARE CONTROLLED. GROUND PoME FILTER FABRIC (MIRAFI 140N OR APPROVED EQUAL)
ST SURFACI
7, %{ resess 11. THE STRUCTURE SHALL BE REMOVED AND THE AREA STABILIZED WHEN DRAINAGE AREA HAS 0 N e - - SECURE HOSE i DISCHARGE HOSE
/ 2SS BEEN PROPERLY STABILIZED. R LN LY \ Y ) SECURE & /
12. DRAINAGE AREA FOR THIS PRACTICE IS LIMITED TO 15 ACRES OR LESS. N N i
j/// Cross-Section FILTER FABRIC ol R R —
P O STONE LINED OUTLET AS PER TABLE 1 Cross-Section |
LENGTH (b) AT END ST-V (CHANNEL MAY BE CURVED TO Notes: Lross->ection
FIT EXISTING TOPOGRAPHY) 1. BAG TO BE USED IN ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS.
PERSPECTIVE VIEW 2. MUST BE PLACED MIN. OF 50’ FROM WETLAND OR STREAM ON STONE PAD. Notes:
_ INSTALL DOWNGRADIENT OF BMPS INCLUDING SILT FENCE OR COMPOST LOGS AS
MAXIMUM DRAINAGE AREA = 15 ACRES NECESSARY. 1. NUMBERS OF BALES MAY VARY DEPENDING ON SITE CONDITIONS.
3. INSPECT AND MAINTAIN BAG AS NECESSARY. EXPOSE OF ACCUMULATED 2. BASIN TO BE SIZED TO PREVENT DISCHARGE WATER FROM OVERTOPPING BASIN.
SEDIMENT IN AN UPLAND AREA > 50' FROM WETLAND OR STREAM. STABILIZE, 3. MUST BE PLACED MIN OF 50° FROM WETLAND OR STREAM, PREFERABLY IN A
SEED, AND MULCH IMMEDIATELY. VEGETATED AREA.
4 Riprap Outlet Sediment Trap 12/12 5 Dewatering Filter Bag 12/12 6 Dewatering Straw Bale Basin 12/12
N.T.S. Source: VHB / VT S+S EPSC LD_ N.T.S. Source: VHB LD_ N.T.S. Source: VHB LD_ Vanasse Hangen Brustlin, Inc.
BID CONSTRUCTION VERMONT GAS
ENVIRONMENTAL JLS |06/28/13 PROPOSED 12" PIPELINE
DRAFTING DESIGNER GIL |06/28/13 ADDISON NATURAL GAS PROJECT I I' =Y
06/28/13
DRAFTING SUPERVISOR BZD 06/28/13 CONSTRUCTION DETAILS 36CordagePalr:I?C|rcI?H ?hj;'\t%szgga 326, 329, 336
moutn,
DESIGN ENGINEER MDF / / LOC. CHITTENDEN & ADDISON COUNTIES Vermont Gas Main: (781)982Y7700 - www.chacompanies.com
O |MDF |SAB ISSUED FOR CONSTRUCTION DESIGN MANAGER SAB |06/28/13
DWG. NO. REFERENCE DWG. REV [DSN| CK DESCRIPTION INITIALS | DATE | INITIALS | DATE | YEAR: 2013 | W.0. SCALE: NOTED DWG.  ANGP—-T-G-016 | REV. 0
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DIFFUSER NOZZLE

FROM TEST HEADER\

10'-0"
MINIMUM

STRAW BALE DE—WATERING
BASIN—SIZE DEPENDENT
ON DISCHARGE RATE AND
SOIL_PERMEABILITY

WATER LEVEL IN BASIN
SHALL BE MAINTAINED
BELOW TOP OF STRAW
BALES AT ALL TIMES

FINE STONE FILL
AT DIFFUSER AND
SURROUNDING AREA

20'—
MINIMUM

GEOTEXTILE FABRIC PLACED OVER
BLANKET OF STRAW. DRAPE FABRIC UP
SIDES AND OVER TOP OF STRAW BALES.

BARE LINE

2" VALVE

PIPE

6" PLUG VALVE

2" VALVE

FINAL TIE-IN WELD
AFTER HYDROTEST OF
ADJACENT SECTIONS

TESTING MANIFOLD
2" VALVE \
T

)

0

NOTES:

c B A
(ANSI CLASS 600 MINIMUM)
SEE NOTES 1-6

\LINE PIPE

1. DIMENSIONS A, B & C ARE DEPENDENT ON PIPE DIAMETER & PIG LENGTH AND

ARE TO BE DETERMINED BY CONTRACTOR.

2. FOR MANIFOLD TEST LOCATIONS & DISCHARGE LOCATIONS REFER TO EM&CP

DRAWINGS.

3. TEST WATER SHALL BE TRANSFERRED BY PUMPING FROM ONE TEST SECTION TO
THE NEXT ADJACENT TEST SECTION THROUGH THE 6" PIPE BRANCH AND

MAKE—UP PIPING BETWEEN TEST SECTIONS. USE OF "HARD PIPING” & UNIONS IS
RECOMMENDED.

-
.

|_—ANCHOR BALES
WTH (2) 2°X2"X4’
STAKES PER BALE

VARIES
BALES TO
BUTT (TYP)
BIDNING WIRE
STAW BALE
(TYP)
* M
. IMBEDMENT
10 MIL 187+
POLYETHYLENE

SHEETING
\L_‘ELW
S~ Wo0D STAKE
6" MIN SHGWT (TYP)

AGGREGATE
ALL AROUND

Notes:

CONTAINMENT MUST BE STRUCTURALLY SOUND AND LEAK FREE AND CONTAIN
ALL LIQUID WASTES.

_ Notes: 4. FINAL TIE-IN WELD(S) BETWEEN TEST SECTIONS TO BE 100% RADIOGRAPHED. 2 883&2%@23%‘,353 Tﬁgsao%%sw;g%?g&%ﬁ'}%& OR VOLUME TO
1. MUST BE PLACED MIN. 50 FROM WETLAND OR STREAM 3. WASHOUT MUST BE CLEANED OR NEW FACILITIES CONSTRUCTED AND READY TO
2. HAY BALES TO BE STAKED IN PLACE. 5. TAP AND BRANCH SIZES AND VALVES FOR MANIFOLD ARE CONCEPTUAL AND USE ONCE WASHOUT IS 75% FULL
i:SL'aIEIElGDES'GNED BY CONTRACTOR TO BE COMPATIBLE WITH TEST EQUIPMENT 4. WASHOUT AREA(S) SHALL BE INSTALLED IN A LOCATION EASILY ACCESSIBLE BY
. CONCRETE TRUCKS.
5. ONE OR MORE AREAS MAY BE INSTALLED ON THE CONSTRUCTION SITE AND MAY
BE RELOCATED AS CONSTRUCTION PROGRESSES.
6. AT LEAST WEEKLY REMOVE ACCUMULATION OF SAND AND AGGREGATE AND
DISPOSE OF PROPERLY.
7. PLACE 50’ FROM RIVER OR STREAM.
1 Hydrotest Discharge Detail 12/12 5 Typical Hydrastatic Test Manifold 12/12 3 Concrete Washout Area 1212
N.T.S. Source: CHA LD_ N.T.S. Source: CHA LD_ N.T.S. Source: VHB LD_
CATCH BASIN GRATE PRODUCT MATERIAL LoncewTy | e ATLICATONS” APPLICATINS® YENSILE
MAXIMUM MAXIMUM SHEAR
” DESCRIPTION COMPOSITION (MONTHS) | MAXMUM | racror | ShREee, S k?lT;nE\'(‘lgI? ft‘)
W hb b e/
SILTSACK / 3 5:1 < 0.10 12 (0.25) 0.073 (5)
MULCH 'BIODEGRADABLE. APPLICATIONS |  APPLICATIONS MINIMUM
ConmenCH - | BIODECRADABLE 12 5:1 < 0.10 12 (0.25) 0.073 (5) PRODUCT TENSILE
NETTING. TYPE | pEaminTion | MATERIAL COMPOSITION STRENGTHz3
24 5:1 < 010 12 (0.25) 0.36 (25) [ WAMUM SHEAR KN/m (Ibs/ft)
NATURAL FIBERS STRESS4s
NETLESS : <0 24 (0.5 0.073 (5
ROLLED EROsioN| MECHANICALLY 3 1 0-10 ©3) ® GRADIENT Pa(lbs/ft?)
CONTROL TOGETHER TO
BLANKETS FORM A RECP. 12 4:1 < 0.10 24 (0.5) 0.073 (5) NON—DEGRADABLE SYNTHETIC
Plan View PROCESSED ,,','-,',;BEER&ST%E%% 2‘,$HT§R
MECHANICALLY A REINFORCED A PERMANENT 0.5:1 288 (6.0) 1.82 (125)
S Sl
CATCH BASIN GRATE s»égasg_ o':fr N§¥U QAS('N,.%ER N THICKNES 2 &
SUPPLEMENTED WITH
CONTROL NETTING OF ) DEGRADABLE COMPONENTS
BLANKETS PROCESSED 12 3:1 < 0.15 72 (1.5) 0.73 (50)
SILTSACK AT DS ARE DESIGNED TO IMPART
OAATURAL YARNS IMMEDIATE EROSION \7
oW INES ¥ PROTECTION, ENHANCED
_FLO\ om0 A s VEGETATION ESTABLISHMENT
SN NN A AT AND PROVIDE LONG—TERM
) T ' Png'ED B REINFORCED oery UNCTIONALITY BY & 0.5:1 384 (8.0) 2.19 (150) Q ;3 %}5
BIODEGRADABLE 3 21 < 0.20 84 (1.75) 1.09 (75) MAT VEGETATION DURING AND @
NATURAL FIBERS AFTER MATURATION. NOTE: x
12 2:1 < 0.20 84 (1.75) 1.09 (75) TRM’S ARE TYPICALLY USED & Q
BOUND TOGETHER
EXPANSION RESTRAINT bouniener | POND TOGETHE IN'HYDRAULIC APPLICATIONS, % %
. . EROSION NATURAL FIBER 24 1.5:1 < 0.25 96 (2.00) 1.45 (100) DITCHES AND CHANNELS,
Section View CONTROL NETTING OF STEEP SLOPES, STREAM \%
BLANKETS PROCESSED BANKS, AND SHORELINES,
JATURAL YARNS TURF WHERE EROSIVE FORCES MAY \f
S A 36 11 <025 108 (2.25) 1.82 (125) o | RenFoRoeD NATURAL, |UNREINFORGED 0.5:1 480 (10.0) 2.55 (175) x %
Notes: CONTINUOUS VEGETATION OR IN AREAS
' i e e
1. INSTALL SILTSACK IN ALL CATCH BASINS WHERE INDICATED ON * "C" FACTOR AND SHEAR STRESS FOR MULCH CONTROL NETTINGS MUST BE OBTAINED WITH NETTING USED IN ANTICIPATED.
THE PLAN BEFORE COMMENCING WORK OR IN PAVED AREAS CONJUNCTION WITH PRE—APPLIED MATERIAL.
AFTER BINDER COURSE IS PLACED AND HAY BALES HAVE BEEN 1 MINMUM_AVERAGE ROLL VALUES, MACHINE DIRECTION USING EROSION CONTROL TECHNOLOGY COUNCIL (ECTC)
REMOVED. MOD. - PERMANENT: — ALL CATEGORIES OF TURF REINFORCEMENT MAT (TRM) MUST HAVE A MINIMUM THICKNESS OF
2 "C" FACTOR CALCULATED AS RATIO OF SOIL LOSS FROM RECP PROTECTED SLOPE (TESTED AT SPECIFIED OR
> GRATE T0 BE PLACED OVER SILTSACK. GREATER CRADENT. H:v) T0 RATIO OF SO L0SS FROM UNPROTECTED (CONTROL) PLOT IN LARGE. SGALE TESTIG. 6.35mm (0.25 INCHES) PER ASTM D 6525 AND U.V. STABILITY OF 80% PER ASTM D 4355 (500 HOURS EXPOSURE)
3. SILTSACK SHALL BE INSPECTED PERIODICALLY AND AFTER ALL TEST CONDITIONS AND FAILURE CRITERIA USING ECTC TEST METHOD #2. 1. FOR TRMS CONTAINING DEGRADABLE COMPONENTS ALL PROPERTY VALUES MUST BE OBTAINED ON THE
STORM EVENTS AND CLEANING OR REPLACEMENT SHALL BE 3 REQUIRED MINIMUM SHEAR STRESS RECP (UNVEGETATED) CAN SUSTAIN WITHOUT PHYSICAL DAMAGE OR EXCESS NON—DEGRADABLE PORTION OF THE MATTING ALONE.
PERFORMED PROMPTLY AS NEEDED. MAINTAIN UNTIL UPSTREAM EROSION 2. MINIMUM AVERAGE ROLL VALUES, MACHINE DIRECTION ONLY FOR TENSILE STRENGTH DETERMINATION USING ASTM D
AREAS HAVE BEEN PERMANENTLY STABILIZED (> 12.7mm (0.5 IN) SOIL LOSS) SURING A 30—MINUTE FLOW EVENT IN LARGE—SCALE TESTING. THESE PERFORMANCE 6818 (SUPERSEDES MOD. ASTM D 5035 FOR RECP'S).
TEST VALUES SHOULD BE SUPPORTED BY PERIODIC BENCH SCALE TESTING UNDER SIMILAR TEST CONDITIONS AND 3. FIELD CONDITIONS WITH HIGH LOADING AND/OR HIGH SURVIVABILITY REQUIREMENTS MAY WARRANT THE USE OF A
4. |INLET PROTECTION MAY BE EXCAVATED, FILTER FABRIC DROP, STONE . mg-UIBEER&g;EB% SUHSlE':g g%gsgﬂvgfsmggrigﬁweo FOR EACH PERFORMANCE CATEGORY ARE BASED ON TRM WITH A TENSILE STRENGTH OF 44 k(/N/m(3,000 Ib/ft)) OR GREATER.
AND BLOCK, CURB DROP, OR OTHER INTERCHANGEABLE OR DEC— 4. REQUIRED MINIMUM SHEAR STRESS TRM (FULLY VEGETATED) CAN SUSTAIN WITHOUT PHYSICAL DAMAGE OR EXCESS
APPROVED MEASURE. HISTORICAL EXPERIENCE WITH PRODUCTS CHARACTERIZED BY MANNINGS ROUGHNESS COEFFICIENTS IN'THE RANGE OF EROSION. };L% 7%%(&?- n s) soL t[?ség) DURING A 30-MINUTE FLOW EVENT IN LARGE SCALE TESTNG. THESE
5 ACCEPTABLE LARGE SCALE TEST METHODS MAY INCULDE ASTM D 6459, ECTC TEST METHOD #2 OR CONDIDTIONS AND FAILURE CRITERIA USING ECTC TEST METHOD. 5.
6 RECOMMENDED ACCEPTABLE. LARGE_SCALE TESTNG PROTGGOL MAY INCLUDE ASTM D 6440, ECTC TEST METHOD 43 5. ACCEPTABLE LARGE-SCALE TESTING PROTOCOL MAY INCLUDE ASTM D 6460 ECTC TEST METHOD 43 OR OHER
OR OTHER INDEPENDENT TESTING DEEMED ACCEPTABLE BY THE DEC. ' INDEPENDENT TESTING DEEMED ACCEPTABLE BY THE DEC.
4 Storm Drain Inlet Protection 12/12 5 \Specifications for Temporary RECP 6 \Specifications for Permanent RECP
N.T.S. Source: VHB LD_ N.TS. Source: VT S+S EPSC N.T.S. Source: VT S+S EPSC .
Vanasse Hangen Brustlin,Inc.
BID CONSTRUCTION VERMONT GAS I
ENVIRONMENTAL JLs |06/28/13 PROPOSED 12" PIPELINE I A
DRAFTING DESIGNER GIL 06/28/13 ADDISON NATURAL GAS PROJECT I =Y
06/28/13
DRAFTING SUPERVISOR BZD 06/28/1 3 CONSTRUCTION DETAILS 36 Cordage Palr:I?CircI?H ?hj;'\t%szgga 326, 329, 336
ymoutn,
DESIGN ENGINEER MDF /28/ LOC. CHITTENDEN & ADDISON COUNTIES Vermont Gas | Man: (751827700 - wwwchacompanies.com
O |MDF |SAB ISSUED FOR CONSTRUCTION DESIGN MANAGER SAB 06/28/13
DWG. NO. REFERENCE DWG. REV |DSN| CK DESCRIPTION INITIALS | DATE | INITIALS | DATE | YEAR: 2013 | W.0. SCALE: NOTED DWG.  ANGP-T-G-017 | REV. O
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DEBRIS FROM SLOPE MULCH MATERIAL AND APPLICATION
ABOVE IS CAUGHT BY
STEPS PER 1,000
MULCH , DEPTH OF
MATERIAL QUALITY STANDARDS SQ—FT PER ACRE APPLICATION TEMPORARY SEEDING
1. AREA TO BE SEEDED MUST BE ROUGH GRADED AND SLOPES PHYSICALLY STABLE.
DRAINAGE IE 213’ (DEPENDING ON WOOD CHIPS OR AIR DRIED, FREE OF 500 — 900 LBS | 10 — 20 TONS 2" -7 TEMPORARY SEEDING MIX
SHAVINGS OBJECTIONABLE MATERIAL
MATERIAL) 2. SEEDING METHOD TO RESULT IN GOOD SOIL TO SEED CONTACT. TYPE SEASON RATE (LBS/ACRE)
3. AFTER SEEDING, MULCH THE AREA WITH HAY OR STRAW AT 2 TONS/AC (APPROX 90
||| — WOOD FIBER MADE FROM NATURAL 50 LBS 2,000 LBS N/A LBS/1,000 SF OR 2 BALES/1,000 SF); SEE MULCH DETAIL AND SPECIFICATIONS. RYEGRASS (ANNUAL OR PERENNIAL) APRIL 15 — SEPTEMBER 15 20
CELLULOSE WOOD USUALLY WITH
(PARTIALLY GREEN DYE AND 4. MULCH ANCHORING MAY BE NEEDED WHERE WIND OR AREAS OF CONCENTRATED WATER "AROOSTOOK” WINTER RYE SEPTEMBER 15 — APRIL 15 90
L J T DIGESTED WOOD DISPERSING AGENT ARE POSSIBLE.
= i
REATER THAN VERTICAL i||| FIBERS) 5. WOOD FIBER HYDROMULCH OR OTHER SPRAYABLE PRODUCTS APPROVED FOR EROSION CERMANENT SEEDING M-
I
| | GRAVEL WASHED: SIZE 28 OR JA 2 Cv 405 Cv 3 CONTROL MAY BE USED IF APPLIED ACCORDING TO MANUFACTURERS' SPECIFICATIONS.
: ] R e e -1z PERMANENT SEEDING TYPE SEASON RATE (LBS/ACRE)
||| HAY OR STRAW |  AIR-DRIED; FREE OF 90 — 100 LBS, 2 TONS COVER ABOUT 1. SEE %%Dgggola?a&c&qgms 5"5’7:&%0%“551_"&% chggsglz(gg' A#SENRSQTRL%E%ND BIRDSFOOT TREFOIL(1)** APRIL 15 — SEPTEMBER 15 5
: CUT STEPS WITH UNDESIRABLE SEEDS AND | 2-3 BALES ( e 90% SURFACE WETLAND AREAS. USE UPLAND NATURAL COMMUNITY MIX WITHIN AREAS IDENTIFIED AS COMMON WHITE CLOVER (1)** APRIL 15 — SEPTEMBER 15 8
DRAINAGE TO THE BACK. SIGNIFICANT NATURAL COMMUNITIES. USE PERMANENT SEEDING MIX FOR ALL OTHER
= AVOID LOW SPOTS. DISTURBED.UPLAND AREAS. SEE VERMONT STANDARDS AND SPECIFICATIONS FOR TALL FESCUE (2) APRIL 15 — SEPTEMBER 15 10
—||| = EROSION PREVENTION AND SEDIMENT CONTROL FOR ADDITIONAL SEED MIXTURES.
— |||—| || COMPOST UP TO 3" PIECES, 3-9cr 3-9cr -3 REDTOP (3) APRIL 15 — SEPTEMBER 15 2
MODERATELY TO HIGHLY 2. AREA TO BE SEEDED MUST BE ROUGH GRADED AND SLOPES PHYSICALLY STABLE; _
STABLE CHISELING OR DISKING MAY BE NEEDED IF SOIL IS COMPACTED. RYEGRASS (PERENNIAL) (3) APRIL 15 — SEPTEMBER 15 5
*PERMANENT SEEDING MIX IS A COMBINATION OF BIRDSFOOT TREFOIL OR COMMON WHITE CLOVER PLUS TALL FESCUE
STAIR_STEPPING CUT SLOPES Eracion Cortrel \WELL—GRADED MIXTURE OF wSiopes J(Hz.): 1(Vert) = 2 inch depth plus 3. SEEDING METHOD TO RESULT IN GOOD SOIL TO SEED CONTACT. PLUS REDTOP OR RYEGRASS (PERENNIAL). I.E. PERMANENT SEEDING MIX = (1) + (2) + (3). (SEE PAGE 4.27 OF
Mix PARTICLE SIZES. ORGANIC | additional 1/2 inch depth per 20 ft. of slope up to THE VERMONT STANDARDS AND SPECIFICATIONS FOR EROSION PREVENTION AND SEDIMENT CONTROL.)
CONTENT BETWEEN - g 4. PERMANENT SEEDING TO OCCUR PRIOR TO SEPTEMBER 15TH UNLESS WEATHER PERMITS * ADD INOCULANT IMMEDIATELY PRIOR TO SEEDING
80-100% DRY WEIGHT. 100 ft. Slopes between 3(Hz.):1(Vert.) and SEEDING BEYOND SEPTEMBER 15TH.
PARTICLE. SIZE SHALL 2(Hz.): 1(Vert.) = 4 inch depth plus additional 1/2
PASS 6" SCREEN (100%) | Incf per 20 ft of slope up to 100 ft. ***Siopes 5. AFTER SEEDING, MULCH THE AREA WITH HAY OR STRAW AT 2 TONS/AC (APPROX 90
steeper than 2(Hz.):1(Vert.) applicability to specific LBS/1,000 SF OR 2 BALES/1,000 SF); SEE MULCH DETAIL AND SPECIFICATIONS. RIPARIAN AND WETLAND SEEDING MIX
site and mulch depth to be reviewed and approved
prior to use by OPSC or EPSC Specialist 6. MULCH ANCHORING MAY BE NEEDED WHERE WIND OR AREAS OF CONCENTRATED WATER
MR hossaro TYPE SEASON RATE (LBS/ACRE)
7. WOOD FIBER HYDROMULCH OR OTHER SPRAYABLE PRODUCTS APPROVED FOR EROSION BASIN  DR AEPROVED EQUAL APRIL 15 —SEPTEMBER 15 35
CONTROL MAY BE USED IF APPLIED ACCORDING TO MANUFACTURERS' SPECIFICATIONS.
*SEED SPECIFIED IS FROM VERMONT WETLAND PLANT SUPPLY AND COMPOSED OF THE FOLLOWING SPECIES: PANICUM
8. IRRIGATION MAY BE NEEDED TO FACILITATE GRASS GROWTH AND ESTABLISH ADEQUATE VIRGATUM, ELYMUS VIRGINICUS, FESTUCA RUBRA, CAREX VULPINOIDEA, CAREX SCOPARIA, SCIRPUS CYPERINUS,
Notes: GRASS COVER. SCIRPUS ATROVIRENS, BIDENS CERNUA, EUPATORIUM PERFOLIATUM, EUPATORIADELPHUS MACULATUS, JUNCUS

EFFUSUS, ONOCLEA SENSIBILIS, VERBENA HASTATA, SYMPHYOTRICHUM NOVA—ANGLIAEA

GROOVE BY CUTTING
FURROWS ALONG THE
CONTOUR. IRREGULARITIES

1. APPLY TACKIFIER AS NEEDED TO MINIMIZE POTENTIAL FOR
MULCH TO BLOW AWAY.

UPLAND NATURAL COMMUNITY MIX

IN THE SOIL SURFACE
IN THE SOIL SURFACE 2 ggl.g&ggﬁ;sr)«or CONTAIN INVASIVE PLANT SPECIES. (SEEDS = SEASON RATE (LBS/ACRD)
RETAIN LIME, FERTILIZER
AND SEED. "VERMONT CONSERVATION AND
3. TACKIFIER MAY BE WATER, NETTING, OR SIMILAR. WLDLIFE™ OR APPROVED EQUIVALENT APRIL 15 —SEPTEMBER 15 25
4. OTHER THAN EROSION CONTROL MIX, MULCH IS NOT TO BE *SEED SPECIFIED IS FROM VERMONT WETLAND PLANT SUPPLY AND COMPOSED OF THE FOLLOWING SPECIES: ELYMUS
INSTALLED ON SLOPES > 3:1. VIRGINICUS, FESTUCA RUBRA, SCHIZACHYRIUM SCOPARIUM, ANDROPOGON GERARDII, CHAMAECRISTA FASCICULATA,
PANICUM CLANDESTINUM, SORGHASTRUM NUTANS, HELIOPSIS HELIANTHOIDES, ASCLEPIA SYRIACA, VERBENA HASTATA,
EUPATORIUM FISTULOSUM, EUTHAMIA GRAMINIFOLIA, SOLIDAGO JUNCEA, SYMPHYOTRICHUM NOVAE—ANGLIAE
1 Surface Roughening 12/12 @Mulch Table 12/12 3 Seeding Notes 12/12 4 Seeding Specifications 06/13
N.T.S. Source: VHB LD_ N.T.S. Source: VHB LD_ N.TS. Source: VHB LD_ N.T.S. Source: VHB LD_

e
"—12" ~— RESTORATION ——| STREAM |-— RESTORATION —f— TYPICAL ROW APPLY RIPARIAN
OF STREAM BANK BED OF STREAM BANK RESTORATION ADDIT}gNé‘IgS?gkRE "gfg A@MEE%D% SEED MIX
FROM_MEAN HIGH FROM_ MEAN HIGH BOTH SIDES .
WATER LEVEL WATER LEVEL PRECONSTRUCTION CONTOURS APPLY RECP
\ TO 50 To 50 2"x2"x4" WOODEN ANCHOR PER DETAIL /
STAPLE 12 L "RECP (TYP.) STAKES, 4° O.C. / ; STREAM BOTTOM
12" COCONUT FILTER FABRIC / j
FIBER (COIR) LOG
WATERBAR (2
IF REQD 2. 1 157
Y ' BACKFILL TOP 12" OF
4" OVERLAP 7’=0" MIN OHW z CHANNFL WITH 1.5T
(MIN. S.STOCKPILED SUBSTRATE
: STAPLE 12” [ [
Iﬂ HN ON CENTER J L R - :
©| - 7/ 6" LOM & SEED- 2K N\ [—\————— \// N r‘\ //
/ PIPELINE KK NS
[ 1 //\//\// S S /7 /\//\/ >
S ot CONCRETE _COATED AN KKK
1" MIN. 1" MIN. AMAFAVAFAVAFANFANFAN NN A S AN AN
s STARLES - VRN g ACRFIOL TOP 12" OF BANK WITH ——
NO. 11 GAUGE WIRE STOCKPILED ORGANIC TOPSOIL T
Notes: ” Channel Section /
1. APPLY TO SLOPES GREATER THAN 3H:1V OR WHERE NECESSARY TO AID IN ESTABLISHING v ) 1/ STREA BOTTOM
VEGETATION. v KEY ENDS OF LOGS EXTENTS OF 12" COCONUT & AL A2 (
v ~<
2. APPLY TOP SOIL, FERTILIZER, LIME AND SEED PRIOR TO PLACING MATTING. INTO STREAM BANK L DISTURBED FIBER (COIR) LOG / ~ Rl
3. STAPLES ARE TO BE PLACED ALTERNATELY, IN COLUMNS APPROXIMATELY 2' APART AND IN STREAMBANK 4 S
ROWS APPROXIMATELY 3' APART. APPROXIMATELY 175 STAPLES ARE REQUIRED PER 4’x225’
ROLL OF MATERIAL AND 125 STAPLES ARE REQUIRED PER 4'x150° ROLL OF MATERIAL.

RO EEAR D L
: . s 7 4 1
Lo e 77 iy %
Ly J E BOTH SIDES 4 /] / //
g RECPr-

4. DISTURBED AREAS SHALL BE SMOOTHLY GRADED. EROSION PREVENTION AND SEDIMENT ROW
CONTROL MATERIAL SHALL BE PLACED LOOSELY OVER GROUND SURFACE, DO NOT STRETCH —
AND ENSURE CLOSE CONTACT WITH THE GROUND SURFACE.. /
PIPELINE TRENCH
5. ALL TERMINAL ENDS AND TRANSVERSE LAPS SHALL BE STAPLED AT APPROXIMATELY 12"
INTERVALS. i — 2" X 2" X 4 WOODEN )
v v ANCHOR STAKES, .
6. BEGIN AT THE TOP OF BLANKET INSTALLATION AREA BY ANCHORING BLANKET IN A 6" TO v v : 4 0.C. (TYP. Plan View STREAM BANK (TYP.) T = 1.5 TMES THE MAXIMUM STONE
12" DEEP TRENCH BACKFILL AND COMPACT TRENCH AFTER STAPLING. v v . v . v — DIAMETER, BUT NO LESS THAN
RESTORE STOCKPI *RESTORE” STOCKPILED TOPSOIL otes: 6 INCHES.
7. ROLL THE BLANKET DOWN IN THE DIRECTION OF THE WATER FLOW. CHANNEL_SUI ¥ ¥ 9YNRIPARIAN CORRIDOR 1. APPLY COIR LOG DETAIL TO SITES WHERE STREAMBANK IS DISTURBED OR TRENCHED
., vvvvuew THROUGH DURING PIPELINE INSTALLATION AND BANK COMPOSITION PERMITS STAKES TO BE
8. THE EDGES OF BLANKETS MUST BE STAPLED WITH APPROX. 4" OVERLAP WHERE 2 OR DRIVEN
MORE STRIP WIDTHS ARE REQUIRED. EJ:REMNBQ%S WEI%ERE% m&H 2. INSTALL ROLLED EROSION CONTROL PRODUCT (RECP) PRIOR TO INSTALLATION OF COIR LOGS
9. WHEN BLANKETS MUST BE SPLICED, PLACE UPPER BLANKET END OVER LOWER END WITH ' 3R O s s, DEEP TRENCH ALONG SLOPE OF EMBANKMENT AND STAKE INTO
12" (MIN.) OVERLAP AND STAPLE BOTH TOGETHER. Notes: 4. KEY-IN COIR LOG BOTH UPSTREAM AND DOWNSTREAM FROM PIPELINE TRENCH TO MAKE
10. METHOD OF INSTALLATION SHALL BE AS PER MANUFACTURER'S RECOMMENDATIONS. SEE ﬁ%ﬁ .%ESW"'E“VE';TQT“ STREAMBANK IN ORDER TO PREVENT UNRAVELING OF BANK DURING
SHEET _ANGP—T—G-017 FPR RECP_SPECIFICATIONS 1. SEE SHEET ANGP—T=G-017 FOR RECP SPECIFICATIONS 5. COIR LOG MESH TO CONSIST OF BIODEGRADABLE MATERIAL.
@Rolled Erosion Control Blanket (RECP) - Slope Installatign ¢ \Streambank Restoration with RECP 1212 - "\Streambank Restoration with Coir Logs 6,13 g \Streambank Stabilization with Rip Rap 1212
N.T.S. Source: VHB LD_680—vt N.T.S. Source: CHA LD_ N.T.S. Source: VHB N.T.S. Source: VHB LD_ @Vanasse Hangen Brustlin, Inc.
BID CONSTRUCTION VERMONT GAS l
ENVIRONMENTAL JLs |06/28/13 PROPOSED 12" PIPELINE i A
DRAFTING DESIGNER GIL 06/28/13 ADDISON NATURAL GAS PROJECT I =Y
DRAFTING SUPERVISOR BZD 06/28/1 3 CONSTRUCTION DETAILS 36 Cordage Palr:I?CircI?H ?hj;'\t%szgga 326, 329, 336
DESIGN ENGINEER MDF  |06/28/13 LOC.  CHITTENDEN & ADDISON COUNTIES | Vermont Gas | Ve 781827700 - wschacompanioscom
0 |MDF |SAB ISSUED FOR CONSTRUCTION DESIGN MANAGER SAB |06/28/13
DWG. NO. REFERENCE DWG. REV |DSN| CK DESCRIPTION INITIALS | DATE | INITALS | DATE | YEAR: 2013 | W.0. SCALE: NOTED DWG.  ANGP-T-G-018 | REV. O
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[ ORAE CONSTRUCTION RIGHT OF WAY UPLAND WETLAND Al UPLAND
R Alle Al
PLASTC REPLAGEMENT | WDTH OF TOPSOIL STRIPPING | Al
PIPE SEE NOTE 1 Alle Al
/ 5 sl g
— T 1 STRIPPED TOPSOIL I —12'+ ROADWAY
l I 11 I ’
] o — / ~EXCAVATED SPolL 2 t } Step 1: l I I I | 14
FELD TLE %r ‘f‘ A A LAYDOWN FIRST alle ke wo | 6'+[14'+
- - LAYER "
2'-0" MIN 2'-0" MIN. & TRENCH LONGITUDINAL | 1” T AP I i l
Z 7 | v TIMBER MAT Al ‘1 | e
T—GAS UNDISTURBED — ' UNDISTURBED 12" . SECTIONS SPACED Al alle Al e
PIPELINE SoIL SOIL . 4-12"x12" TIMBERS EACH 6+ FEET APART
I‘_I Plan View (TYP.)
METHOD 1 :
N.TS. CRADE SPOIL SIDE WORK SIDE j, 2
(_L e Al
. TRANSITION AS
ot NorE 5 TE DITCH PLUS SPOILSIDE TOPSOIL SEGREGATION Section A-A REQUIRED UPLAND WETLAND Alle UPLAND
Typical Mat Section Al
N.TS. Alle ™
e alke

[
1 ] I I | I | — e PR
—r b e WHHHHHHHHHHJ ™ allle Al
FIELD TILE g e P g e o e g ey o e g ey o e
l;r-» ‘*‘-‘L—I GROUND / OR VEGETATION SURFACE |
) |
[

|
|
|
o ! o CONSTRUCTION RIGHT OF WAY VEGET/ Step 2: L e e ]
2-0" M I( Q 2°—0" MIN. Section View APPLY SECOND 16'
LN S aas WIDTH OF TOPSOIL STRIPPING LAYER —l AT AT
Notes: [N NN N N N N NN DU N A U DN N NN A
PIPELINE PERPENDICULAR
1. TO BE INSTALLED WHERE NECESSARY IN WETLAND FOR ACCESS FOR CONSTRUCTION. TIMBER MAT Al All . Ally
_METHOD 2_ /‘STR'P"ED TopsolL STRIPPED T°"S°'L\ ALTERNATIVE CONSTRUCTION MATTING (E.G., RUBBER MATS) MAY BE SUBSTITUTED SECTIONS BUTTED sl N ly
N.TS. CRADE _/~EXCAVATED sPolL FOR TIMBER MATTING. TOGETHER
N 2. PREPARATION FOR INSTALLATION OF TIMBER MATS WILL CONSIST OF CUTTING TALL
PERFORATED STEEL PIPE ¢ TRENCH WOODY SPECIES AND TRIMMING SHRUBS IF CONDITIONS REQUIRE. VEGETATION ROOT
SEE NOTE 2 ‘] g, C MASS IS TO REMAIN UNDISTURBED. MATS TO BE PLACED TO MAINTAIN NATURAL
. UNDISTURBED ! UNDISTURBED SOIL CONTOURS/ CONDITIONS. " W
T | — T solL solL alle
RS SE = d) 3. TIMBER SECTIONS TO BE SECURED TOGETHER WITH NO SPACES BY BOLTS, NAILS,
_f b STRAPS OR OTHER APPROPRIATE METHODS.
FIELD TILE ¢ A SPOIL SIDE WORK SIDE
PN R 70" N 4. TIMBER MATS TO BE REMOVED UPON COMPLETION OF PROJECT AND AREA RESTORED UPLAD
- Q ,. - TO NEAR ORIGINAL CONDITIONS PER EPSC PLANS
S GAS
PIPELINE FULL RIGHT OF WAY TOPSOIL STRIPPING 5. SNOW/ICE REMOVAL BY MECHANICAL METHODS: NO DEICING SALT OR CHEMICALS TO
METHOD 3 N.TS. BE USED. LIGHT APPLICATION OF SAND FOR TRACTION ACCEPTABLE SO AS Final
D 3 NOTES: 1. TOPSOLL MAY BE STORED I LOGATIONS RESIDUE DOES NOT ACCUMULATE IN WETLAND. O‘;‘lﬁ‘ Vi
. AS SHOWN ABOVE OR AT OTHER LOCATIONS 1que view
NOTES: 1. REPLACEMENT PIPE TO BE AS NEAR AS POSSIBLE TO THE DIAMETER OF THE FIELD TILE. WITHIN THE CONSTRUCTION ROW. 6. MATS ARE TO BE IN PLACE FOR MINIMUM DURATION FEASIBLE.

2. STEEL CARRIER PIPE TO HAVE INSIDE DIAMETER AS NEAR AS POSSIBLE TO THE OUTSIDE 2. SEE SHEET ANGP-T-G-015 FOR TRENCH
DIAMTER OF THE FIELD TILE. RAISED SECTION FOR
BACK—FILLING DETAIL AND SPECIFICATIONS STREAM CROSSINGS

3. MAINTAIN ORIGINAL FLOW LINE OF FIELD TILE IN ALL METHODS. WHERE REQUIRED

1 Typical Drain Tile Protection 12/12 5 Topsoil Segregation 12/12 3 Construction Matting - Timber Mat Typ. 12/12

N.T.S. Source: VHB LD_ N.T.S. Source: VHB LD N.T.S. Source: VHB LD_

EQUIPMENT PATH SILT FENCE TO

EDGE OF ROW
TYP BOTH SIDES

MAT OR_LOG TO AGGREGATE FILL AGGREGATE FILL
~ SUPPORT MATS
m ON BANKS

RIPRAP

OHW

SPAN (VARIES)
DEPENDING ON LOCATION

STREAM
\ \ “‘ //// ONE CONTINUOUS MAT TEMPORARY BRIDGE
l \\ A FILTER CLOTH N\ FLTER cLo

‘%} > ’f\’.’ HIGH FLOW ARE HIGH FLOW AREA T <><><><>!<><>
m ﬁe’,&\ m N e e Foow evanon

connnnnn

2'MIN.

2 4 N> N CONSTRUCTION MATS (TYP.)
// % =~ THE CHANNEL BED SHALL REMAIN UNDISTURBED o) FILTER FABRIC (TYP.)
‘ REFER TO EPSC PLANS FOR PERMITTED AREAS OF
glglt\é?-lel'EBER SSE'ITEECI).N // ‘\’/ ~ TOP OF BERM AGGREGATE FILL FILTER CLOTH DISTURBANCE WITHIN JURISDICTIONAL AREAS 6" GRAVEL FILTER
LAYER OR
?IOPESPIQNNESQI,ERSESA?ARY / ) E WATERBAR FLAT BANKS FILTER CLOTH STEEP BANKS CHANNEL OR STREAM NORMAL FLOW ELEVATION GEOFABRIC
- i ne AGGREGATE FILL AGGREGATE FILL —HiGH FLOW AREA
TBER MATS m ORADED R-O-M. Lmv [ ROV AR T\ ST T\
. /W
MIN 3 PER MAT SLIGHT BERM TO RAMP 20
UP TO TIMBER MAT J J NOTES:
~_ ~_ 1. BRIDGE SHALL BE DESIGNED TO PROVIDE A CLEAR SPAN THAT IS EQUAL TO OR GREATER THAN
MULTIPLE PIPES FILTER CLOTH MULTIPLE PIPES FILTER CLOTH OHW AT THE CROSSING SITE.
NOTES: 2. NO MATERIALS SHALL BE PLACED IN THE CHANNEL BELOW OHW WITHOUT PRIOR AUTHORIZATION.
1. THERE IS TO BE NO UNNECESSARY MOVEMENT OF EQUIPMENT THROUGH 3. BRIDGE SHALL BE DESIGNED TO CARRY THE MAXII_AUM ANTICIPATED CONSTRUCTION LOADS. Notes:
WATER. HOWEVER SHALL NOT BE LESS THAN AASHTO HS-25 LOADING CRITERIA- 1. MINIMUM THICKNESS SHALL BE 1.5X MAX STONE DIAMETER, BUT IN NO CASE <
2. TIMBER MATS TO BE POSITIONED TO RUN FROM TOP OF BANK TO TOP OF 4. BRIDGE SHALL BE DESIGNED SUCH THAT A MINIMUM ONE FOOT (1 FT) OF FREE BOARD EXISTS 6”.
?:SKOXSETRYP%S&.BL@ Té; ?BT.:&;JM\,},DTHE JFM%EE g::NﬁEPGE SHALL SPAN BETWEEN THE LOWEST MEMBER AND THE ANTICIPATED HIGH FLOW (Q25) WATER ELEVATION. 2. THE TOE OF RIP RAP SHALL BE KEYED IN STABLE FOUNDATION @ IT'S BASE.
3. TIMBER MATS SHALL BE CLEANED OF SEDIMENT PRIOR TO EACH INSTALLATION. % CONTRACTOR SHALL CONDUCT A GEOTECHNICAL ANALYGS OF EACH BRIDGE SITE 1O DETERMINE 3 RSP agg UL BE BASED ON ANGLE OF REFOSE FOR SPECIFIC SIZE (Fie
4. TIMBER MATS SHOULD BE INSTALLED SO THERE ARE NO GAPS BETWEEN MATS. THE NECESSARY BEARING CAPACITY OF SOILS AND TO DETERMINE THE MINIMUM DISTANCE . M

BETWEEN BEARING SURFACES AND THE TOP OF STREAM/CHANNEL BANK.
6. APPROACH GRADES SHALL BE AS DEEMED NECESSARY BY THE CONTRACTOR.

4 Construction Mat Bridge 12/12 5 Temporary Access Culverts 12/12 6 Temporary Bridge Detail 6 Riprap Slope Protection 12/12
N.T.S. Source: CHA LD_ N.T.S. Source: VHB LD_ N.T.S. Source: VHB LD_ NTS. Source: VHB o @Vanasse Hangen Brustlin,Inc.
BID CONSTRUCTION VERMONT GAS
ENVIRONMENTAL JLS 106/28/13 PROPOSED 12” PIPELINE i IA
DRAFTING DESIGNER GIL |06/28/13 ADDISON NATURAL GAS PROJECT l =N
DRAFTING SUPERVISOR BzD |06/28/13 CONSTRUCTION DETAILS 3 ordage Park Cide, Sulfes 321, 326, 320,336
DESIGN ENGINEER MDF  |06/28/13 LOC.  CHITTENDEN & ADDISON COUNTIES | Vermont Gas | Vi (o1 sz - wesseconpanioscon
0 |MDF |[SAB| |ISSUED FOR CONSTRUCTION DESIGN MANAGER SAB |06/28/13
DWG. NO. REFERENCE DWG. REV |DSN| CK DESCRIPTION INTIALS | DATE | INITIALS | DATE | YEAR: 2013 | W.0. SCALE: NOTED DWG. ANGP-T-C-019 |REV. O

May 20, 2019 Supplemental Attachments



EDGE_OF ROW . __’/ __ __ _ - - -
1. USE DIVERSION FLUME STREAM CROSSING ON WATER - S : 2 :
COURSES WITH LIMITED STREAM FLOW TO PREVENT RN : j
SEDIMENTATION AND INTERRUPTION OF STREAM FLOW 2
DURING CONSTRUCTION. THIS METHOD IS APPROPRIATE IN SPOLL PLE. > \ »
LOCATIONS WHERE FISH PASSAGE IS A CONCERN. NGO FROM™
2. SCHEDULE CONSTRUCTION DURING LOW FLOW PERIOD, TOP OF BANK /' /
IF POSSIBLE. _
SAND BAGS OR
3. THIS DETAIL REPRESENTS ONE POSSIBLE
CONFIGURATION OF CONSTRUCTION ELEMENTS __ _METAL COFFER DAM __ [is _
WITHIN THE TEMPORARY AND PERMANENT ROW. @~ | F-—-——=——=—-—-—-———_=_ — === =
ALTERNATE CONFIGURATIONS OF CONSTRUCTION | |~ == el palialindl = ittt
ELEMENTS BETWEEN THE UPSTREAM AND | l=========--=---- B Bl =
DOWNSTREAM DIVERSION STRUCTURES ARE TRENCH
ALLOWABLE SO LONG AS APPROPRIATE PLUG ORDINARY
MEASURES  ARE MAINTAINED TO PROTECT WATER ch? WATER OPEN TRENCH FOR
TEMPORARY : TRANSMISSION PIPELINE
4. SET UP STEEL OR HDPE PIPE AS SHOWN, OR USE
PRACTICAL ALTERNATIVES. PIPE (OR PIPES) MUST BE BASIN OR STEEL OR e
SIZED TO HAVE TWICE THE CAPACITY OF ANTICIPATED £ FILTER BAG PIPE. (MIN. 18”)
FLOW. DEPENDING ON STREAM FLOW, DIG SUMP HOLE o ‘
TO CONCENTRATE WATER AT INTAKE. i STREAE‘RC?QBS
FEITTAL ST S oo o somes 2 PrevNT
, % KEEP _EQUIPMENT CROSSING
Bg&NSTREAM DAM, IF REQUIRED, TO KEEP STREAM BED < FRE% OF MUD/SOIL /7
3 5 - e N = 2k
~
6. AFTER DAMS ARE IN PLACE, IT MAY BE NECESSARY | ————~—
TO USE A SUMP PUMP AND DEWATERING FILTER BAG TO | —————
KEEP WORK AREA DRY. | ———— EQUIPMENT CROSSING — TIMBER MAT BRIDG
7. ALL MECHANIZED EQUIPMENT TO PERFORM WORK
FROM ADJACENT TOP OF BANK AREAS. MAT STREAM IF | —————
WORK TO OCCUR IN STREAM CHANNEL. | ————_
8. EXCAVATE TRENCH AND LOWER IN PIPE UNDER EROSION AND SEDIMENTATION —
DIVERSION FLUME. MOVE FLUME AS REQUIRED OR CONTROL TO BE PLACED —
DISCONNECT IF TEMPORARY FLOW BLOCKAGE IS ACROSS THE EQUIPMENT —
ACCEPTABLE. BACKFILL TRENCH. CROSSING AT THE END OF —
THE DAY — WATER BAR
9. DISMANTLE DOWNSTREAM DAM, THEN UPSTREAM DAM. — (IF NEEDED)
SAND BAG —
10. RESTORE DISTURBED CHANNEL, STREAM BANKS AND DIVERSION =
APPROACHES FOR A MINIMUM DISTANCE OF AT LEAST . 5
50 FT. FROM_THE STREAM EDGES AND PERMANENTLY TOP OF
STABILIZE WITHIN 1 DAY OF INITIAL RESTORATION. REFER STREAM BANK
TO THE STREAMBANK RESTORATION DETAIL FOR
RESTORATION REQUIREMENTS. PIPE
ENERGY DISSIPATOR DISCHARGE
@ END OF DISCHARGE o o
B - - -- -t -t -- -- -~ EDGE OF ROW
1 Diversion Flume Stream Crossing 12/12
N.T.S. Source: VHB LD_
WETLAND | BUFFER | HDD | UNCON. | CONSOL. | ENTRY | EXIT
RESOURCE |  HDD DEPTH OF BEELLES/W ENTRY | EXIT MILEPOST | WETLAND ID| WIDTH | WIDTH | LENGTH |MATERIAL |MATERIAL| ELEV. | ELEV.
MILEPOST | RESOURCE | AREA | LENGTH | RESOURCE |prequrce | ELEV | ELEV. (A) (B) (C) |ELEV. (D)|ELEV. (B)| (F) (G)
NAME | wibTH (A)| (C) | AREA. (D) ©® (F) (G)
22.1 2012-CM—84 1,110 1,520 1,600 398 < 391 424 404
28.2 VT AD—12ed 300 775 400 < 393 396 396 27.3 2012 FW e | 2300 2,450 2,270 358 <356 | <376 | < 400
28.57 VT-AD-1562 200 375 406 < 399 412 412
33.25 VT—AD-446 230 700 438 < 431 436 446
33.72 VT—-AD-793 320 980 454 < 447 456 452
35.77 VT—-AD-806 160 950 310 < 303 323 323
VT-AD-808
36.0 ). (2 320 520 350 < 346 346 350
50' NATURAL RESOURCE BUFFER WIDTH
| (B) .
RESOURCE WIDTH WETLAND WIDTH
. (A) . . () .
| ? | |
< VAN AN AN NANAN S -1 3 iV ¥ ¥ ¥
Q% I NN NN @% / W / g[';
ENTRANCE (T) EXIT ENTRANCE (I? EXIT
WORK WORK WORK WORK
PIT PIT PIT PIT
© ©
[INE PIPE WITH ABRASION RESISTANT COATING NO SURFACE DISTURBANCE [INE PIPE WITH ABRASION RESISTANT COATING NO SURFACE DISTURBANCE
Notes: Notes:
1. THIS CONFIGURATION IS FOR HORIZONTAL DIRECTIONAL DRILL OF UPLAND NATURAL AND CULTURAL 1. THIS CONFIGURATION IS FOR HORIZONTAL DIRECTIONAL DRILL OF WETLAND CROSSINGS AS SHOWN ON PROJECT
(ARCHAEOLOGICAL) RESOURCE SITES AS SHOWN ON PROJECT PLANS. SEE ALIGNMENT SHEETS FOR LOCATIONS OF PLANS. SEE ALIGNMENT SHEETS FOR LOCATIONS OF THIS CONFIGURATION.
THIS CONFIGURATION. 2. TOP OF PIPELINE MUST BE BELOW THE DEPTH OF PEAT OR OTHER UNCONSOLIDATED ORGANIC MATERIALS
2. MINIMUM SEPARATION BETWEEN THE TOP OF PIPELINE AND THE CHANNEL RESOURCE BOTTOM (DIMENSION E) (DIMENSION D) THROUGHOUT THE LENGTH OF THE DRILL.
MUST BE AT LEAST 2 FEET. 3. MINIMUM SEPARATION BETWEEN THE UNCONSOLIDATED MATERIAL AND THE TOP OF PIPELINE (DIMENSION E) MUST
3. ELEVATIONS PROVIDED ARE BASED ON APPROXIMATE NAVD 88 DATUM AND MUST BE FIELD VERIFIED PRIOR TO BE AT LEAST 2 FEET.
INSTALLATION OF PIPELINE. 4. ELEVATIONS PROVIDED ARE BASED ON APPROXIMATE NAVD 88 DATUM AND MUST BE FIELD VERIFIED PRIOR TO

INSTALLATION OF PIPELINE.

NOTES:

1. USE DAM AND PUMP METHOD ON WATER COURSES
WITH LIMITED STREAM FLOW TO PREVENT SEDIMENTATION
AND INTERRUPTION OF STREAM FLOW DURING
CONSTRUCTION.

2. SCHEDULE CONSTRUCTION DURING LOW FLOW
PERIOD, IF POSSIBLE.

3. THIS DETAIL REPRESENTS ONE POSSIBLE
CONFIGURATION OF CONSTRUCTION ELEMENTS WITHIN
THE TEMPORARY AND PERMANENT ROW. ALTERNATE
CONFIGURATIONS OF CONSTRUCTION ELEMENTS
BETWEEN THE UPSTREAM AND DOWNSTREAM
DIVERSION STRUCTURES ARE ALLOWABLE SO LONG
AS APPROPRIATE MEASURES ARE MAINTAINED TO
PROTECT WATER QUALITY .

4. SET UP PUMP AND HOSE AS SHOWN, OR USE
PRACTICAL ALTERNATIVES. PUMP SHOULD HAVE TWICE
THE PUMPING CAPACITY OF ANTICIPATED FLOW. HAVE
STANDBY PUMP ON SITE. DEPENDING ON STREAM FLOW,
DIG SUMP HOLE TO CONCENTRATE WATER AT INTAKE.

5. USE TEMPORARY SEDIMENTATION BASIN OR FILTER
BAG PRIOR TO DISCHARGING WATER BACK TO STREAM.

6. INSTALL UPSTREAM DAM COMPOSED OF SANDBAGS,
METAL PLATING OR A COMBINATION OF BOTH, INSTALL
BngSTREAM DAM, IF REQUIRED, TO KEEP STREAM BED

7. AFTER DAMS ARE IN PLACE, IT MAY BE NECESSARY
TO USE ADDITIONAL PUMPS TO HANDLE STREAM FLOW.

8. EXCAVATE TRENCH AND LOWER IN PIPE UNDER HOSE.

BACKFILL TRENCH.

9. ALL MECHANIZED EQUIPMENT TO PERFORM WORK
FROM TEMPORARY BRIDGE OR ADJACENT TOP OF BANK

75’ MAX. ROW WDTH

EDGE OF ROW

SPOIL PILE

MIN 10’ FROM

TOP OF BANK

SAND BAGS OR
METAL COFFER DAM

/)
N\

TINTAKE HOSE

SILT FENCE

EROSION AND SEDIMENTATION
CONTROL TO BE PLACED Y
ACROSS THE EQUIPMENT

STREAM BANK

EROSION

PREVENTION

CROSSING AT THE END
OF THE DAY

..... OPEN TRENCH FOR
H?gl-? '%'%ER """ [ TRANSMISSION PIPELINE
(TYP.

SPARE

PUMP

SPILL

CONTAINMENT

DEVICE

KEEP EQUIPMENT
CROSSING FREE
OF MUD/SOIL

EQUIPMENT CROSSING —

TIMBER_MAT BRIDGE I

TOP OF
éﬁiﬁﬁ.ﬂgSE TIMBER MATS IS TO OCCUR IN STREAM STREAM BANK
10. DISMANTLE DOWNSTREAM DAM, THEN UPSTREAM WATER BAR
DAM. SAND BAG (IF NEEDED)
DIVERSION
11. RESTORE DISTURBED CHANNEL, STREAM BANKS AND DAM g
APPROACHES FOR A MINIMUM DISTANCE OF AT LEAST TEMPORARY
50 FT. FROM THE STREAM EDGES AND PERMANENTLY SEDIMENTATION
STABILIZE WITHIN 1 DAY OF INITIAL RESTORATION. REFER BASIN OR
) ENERGY DISSIPATOR DISCHARGE
® END OF DISCHARGE HOSE L o o
- T o o T S ' EDGE OF ROW
) Open Trench Stream Crossing - Dam and Pump Around 12/12
N.T.S. Source: VHB LD_|
ELEV. ELEV.
CHANNEL FEH HDD ENTRY EXIT CHANNEL FEH ENTRY EXIT
MILEPOST SJF;EA*EM WIDTH | WDTH | LENGTH SE'E‘:/NN(ED'-) o | ELEV. | ELEV. MILEPOST STREAM NAME WIDTH | WIDTH E['E‘:/NN(EC'-) coohoN | ELEV. | ELEV.
(A) (B) © ) (E) (F) (G) (A) (B) ' (D) (E) (F)
0.99 INDIAN BROOK 4 100 1,150 208 ! < 198 <208 | <208 3.62 INDIAN BROOK 7 N/A (185)| 430 2 < 420 <430 | <430
1.52 INDIAN BROOK 15 125 1,530 188 2 <178 <188 | <188 6.60 ALDER BROOK 35 N/A (150) 281! < 274 < 281 < 281
WINOOSKI RIVER 10.32 ALLEN BROOK 35 360 376 2 < 366 <376 | <376
6.75 (SECTION 10 320 1N1/9A5 900 263 3 < 238 < 275 < 275
WATERS) (1,195) 13.79 SUCKER BROOK 15 120 367 2 < 360 <367 | < 367
19.47 LARLARTE 30 360 640 317 2 <307 | <37 | <37 18.93 UNNAWED TRIBUTARY TO . N/A (310)| 328 1 <31 | <308 | <328
22.86 LEWIS CREEK 80 435 2,500 310 1 < 300 <30 | <310
UNNAMED TRIBUTARY TO 2
19.94 4 125 330 < 323 <330 | <330
LAPLATTE RIVER
UNNAMED TRIB.
35.85 TO LITTLE 4 640 1,010 303 2 < 293 < 303 | < 303 N/A
OTTER CREEK 24.52 UNNA“{EBWSTR('%%H‘(RY 10 8 (200) 407 3 < 400 < 407 | < 407
39.30 NEW HAVEN 120 785 530 245 2 < 235 <245 | < 245
RIVER 28.11 UNNAMED TRIBUTARY TO 8 N/A 369 2 < 355 <362 | <362
‘IV.HgHANNEL ELEVATION BASED ON CONTOURS SHOWN ON EPSC PLAN PROVIDED BY CHA, INC. DATED 02/25/2013 AND NOT ASSESSED IN THE FIELD BY ’ UTTLE OTTER CREEK (400)
%SSdE-ISAS,:ANBEJ-TEB-EVoHTIBON BASED ON CONTOURS SHOWN ON EPSC PLAN PROVIDED BY CHA, INC. DATED 02,/28/2013 AND MODIFIED BASED ON FIELD 30.94 UNNAMED TRIBUTARY TO 4 200 267 2 < 260 < 267 < 267
%.1§HANNE. E.EVATI(‘»I BASED ON BATHYMETRIC SURVEY PROVIDED BY COLER & COLANTONIO DATED 12/12/2012 AND NOT ASSESSED IN THE FIELD BY LTTLE OTTER CREEK
) 32.30 UTTLE OTTER CREEK 35 240 267 ! < 260 <267 | < 267
kng‘lsASNJ‘EEN-TEB-Evc:I.IBON BASED ON CONTOURS SHOWN ON EPSC PLAN PROVIDED BY CHA, INC. DATED 02/28/2013 AND MODIFIED BASED ON FIELD
FEH(EWI)DTH \leé:HANNE- ELEVATIO-N BASED ON CONTOURS SHOWN ON EPSC PLAN PROVIDED BY CHA, INC. DATED 02/28/2013 AND NOT ASSESSED IN THE FIELD BY
, .

CHANNEL WIDTH
. (A)

\

A AN

\ ?

ENTRANCE
WORK
PIT

-
i

?

o~

v

Notes:

©
LINE PIPE WITH ABRASION RESISTANT COATING NO SURFACE DISTURBANCE

PLANS. SEE ALIGNMENT SHEETS FOR LOCATIONS OF THIS CONFIGURATION.

o os wN

THIS CONFIGURATION IS FOR HORIZONTAL DIRECTIONAL DRILL OF STREAM CROSSINGS AS SHOWN ON PROJECT

TOP OF PIPELINE MUST BE AT LEAST AS DEEP AS THE CHANNEL BOTTOM (DIMENSION D) THROUGHOUT THE
FLUMAL EROSION HAZARD (FEH) CORRIDOR.
MINIMUM SEPARATION BETWEEN THE TOP OF PIPELINE AND THE CHANNEL BOTTOM (DIMENSION E) MUST BE AT
LEAST 7 FEET.
ELEVATIONS PROVIDED ARE BASED ON APPROXIMATE NAVD 88 DATUM AND MUST BE FIELD VERIFIED PRIOR TO
INSTALLATION OF PIPELINE.
FEH CORRIDOR IS LISTED AS NOT APPLICABLE (N/A) WHERE THE STREAM CROSSES OR IS ADJACENT TO AN

EXISTING ROADWAY OR OTHER INFRASTRUCTURE THAT RESULTS IN RIVER MANAGEMENT CONSTRAINTS AT THAT
LOCATION. FEH CORRIDOR WIDTHS AT THESE LOCATIONS ARE SHOWN FOR INFORMATION PURPOSES ONLY.

3.

-

o » LN

. THIS CONFIGURATION IS FOR OPEN TRENCH EXCAVATION OF STREAM CROSSINGS AS SHOWN ON PROJECT PLANS.
. TOP OF PIPELINE MUST BE AT LEAST AS DEEP AS THE CHANNEL BOTTOM (DIMENSION D) THROUGHOUT THE

. MINIMUM SEPARATION BETWEEN THE TOP OF PIPELINE AND THE CHANNEL BOTTOM (DIMENSION E) MUST BE AT

. ELEVATIONS PROVIDED ARE BASED ON APPROXIMATE NAVD 88 DATUM AND MUST BE FIELD VERIFIED PRIOR TO

. FEH CORRIDOR IS LISTED AS NOT APPLICABLE (N/A) WHERE THE STREAM CROSSES OR IS ADJACENT TO AN

. RESTORE DISTURBED CHANNEL, STREAM BANKS, AND APPROACHES FOLLOWING PIPELINE INSTALLATION PER EPSC

CHANNEL ELEVATION BASED ON TOPOGRAPHIC INFORMATION FROM D NOT ASSESSED IN THE FIELD BY VHB.
; COPPYT BRI |

CHANN@) WIDTH

NN\ \Vaw \vaw SZNN N\

X SRERSEREREHIRK KIS

RRRHKLS SRRIERIRRRRAK o2

\0‘0\&'4; AAAAAAAAAAAAA OO XX

LRRRRERERRRRERLERRRIRRRRRRRRIRS

LINE PIPE WITH ANTI-BUOYANCY COATING OR SADDLES
Notes:

SEE ALIGNMENT SHEETS FOR LOCATIONS OF THIS CONFIGURATION.
FLUMIAL EROSION HAZARD (FEH) CORRIDOR.

LEAST 7 FEET.

INSTALLATION OF PIPELINE.

EXISTING ROADWAY OR OTHER INFRASTRUCTURE THAT RESULTS IN RIVER MANAGEMENT CONSTRAINTS AT THAT
LOCATION. FEH CORRIDOR WIDTHS AT THESE LOCATIONS ARE SHOWN FOR INFORMATION PURPOSES ONLY.

PLAN.
3 orizontal Directional Drill (HDD) Upland Natural / Cultural Resource - Typical Section 0413 @Horizontal Directional Drill (HDD) Wetland Crossing - Typical Section 0413 5 Horizontal Directional Drill (HDD) Stream Crossing - Typical Section 0413 Open Trench Stream Crossing - Typical Section 04/13
IN.T.S. Source: VHB N.T.S. Source: VHB N.T.S. Source: VHB N.T.S. Source: VHB @ .
Vanasse Hangen Brustlin,Inc.
BID CONSTRUCTION VERMONT GAS
ENVIRONMENTAL JLs  |06/28/13 PROPOSED 12" PIPELINE I IA
DRAFTING DESIGNER GIL |06/28/13 ADDISON NATURAL GAS PROJECT I .
DRAFTING SUPERVISOR BZD 06/28/13 CONSTRUCTION DETAILS 36 Cordage Park Circle , Suites 321, 326, 329, 336
DESIGN ENGINEER MDF  |06/28/13 LOC.  CHITTENDEN & ADDISON COUNTIES | Vermont Gas | Mar (o1 - wesseconpanioscon
O |MDF |SAB ISSUED FOR CONSTRUCTION DESIGN MANAGER SAB |06/28/13
DWG. NO. REFERENCE DWG. REV |DSN| CK DESCRIPTION INITIALS | DATE | INITIALS | DATE | YEAR: 2013 | W.0. SCALE: NOTED DWG. ANGP—-T-G-020 | REV. O
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STATE OF VERMONT
PUBLIC SERVICE BOARD

Petition of Vermont Gas Systems, Inc., )

requesting a Certificate of Public Good pursugnt

to 30 V.S.A. § 248, authorizing the construction

of the“Addison Natural Gas Project” )

consisting of approximately 43 miles of new )

natural gas transmission pipeline in Chittendeh

and Addison Counties, approximately 5 miles pf Docket No. 7970
new distribution mainlines in Addison County,)

together with three new gate stations in )
Williston, New Haven, and Middlebury, )
Vermont )

2-28-13 SUPPLEMENTAL PREFILED TESTIMONY OF
JEFFREY A. NELSON
ON BEHALF OF
VERMONT GAS SYSTEMS, INC.

February 28, 2013

Mr. Nelson'’s testimony supplements and replacesigsnal prefiled direct testimony dated
December 20, 2012. The intent is to introduce gahsor an updated report titl&ection 248
Natural Resources Report. Vermont Gas Systems, Inc. Addison Natural Gas Project prepared by
Vanasse Hangen Brustlin, Inc. for the Project, ab as impact assessments prepared which
address air and water quality and the natural enment pursuant to 30 V.S.A. § 248(b)(5),
which provides for due consideration to be givethmstatutory (so-called “Act 250”) criteria
including: headwaters (10 V.S.A. 8§ 6086(a)(1)(Ayaste disposal (10 V.S.A. § 6086(a)(1)(B)),
water conservation (10 V.S.A. 8 6086(a)(1)(C))ptlavays (10 V.S.A. 8 6086(a)(1)(D)), streams
(10 V.S.A. 8§ 6086(a)(1)(E)), shorelines (10 V.S§%6086(a)(1)(F)), wetlands (10 V.S.A.

§ 6086(a)(1)(G)), water supply (10 V.S.A. § 6086ZaX (3)), soil erosion (10 V.S.A.

8 6086(a)(4)), rare and irreplaceable natural afE2%/.S.A. 8 6086(a)(8)), wildlife habitat and
endangered species (10 V.S.A. § 6086(a)(8)(A))aurtdtanding resource waters (10 V.S.A.

8 1424a(d) & 30 V.S.A. § 248(b)(8)). The suppletaétestimony and its accompanying
exhibits are intended to provide updated infornratiath regards to air and water resources
resulting from route refinements made to the Ptajéer the initial filing. Based on these
assessments, Mr. Nelson has analyzed the Propedestial impacts on the Act 250 criteria and
he concludes that the Project will not result i andue adverse impacts under any of the
criteria he addresses provided that the requirednget Department of Environmental
Conservation permits are issued for the Project.
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STATE OF VERMONT
PUBLIC SERVICE BOARD

Petition of Vermont Gas Systems, Inc., )

requesting a Certificate of Public Good pursugnt

to 30 V.S.A. § 248, authorizing the construction

of the“Addison Natural Gas Project” )

consisting of approximately 43 miles of new )

natural gas transmission pipeline in Chittendeh

and Addison Counties, approximately 5 miles pf Docket No. 7970
new distribution mainlines in Addison County,)

together with three new gate stations in )
Williston, New Haven, and Middlebury, )
Vermont )
2-28-13 SUPPLEMENTAL PREFILED TESTIMONY OF
JEFFREY A. NELSON
ON BEHALF OF
VERMONT GAS SYSTEMS, INC.

1. Introduction
Q1. Please state your name, occupation, and bsshueksess.
Al. My name is Jeffrey A. Nelson, and | am the Diog of Energy and Environmental

Services for the Vermont office of Vanasse Hangarsin, Inc. (“VHB”), located at

7056 U.S. Route 7, in North Ferrisburgh, Vermont.
Q2. Please describe your education and employnaskigoound.
A2. | have worked as a consulting hydrologist apdrbgeologist in Vermont since 1982. |

have a Bachelor of Science degree in Geology avidster of Science degree in Civil
Engineering, both from the University of Vermomily educational training includes

extensive scientific coursework, with a specialaain surface water hydrology and
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Addison Natural Gas Project, PSB Docket N0.7970
2-28-13 Supplemental Prefiled Testimony of Jefikgfson
February 28, 2013
Page 2 of 54
groundwater hydrogeology. My professional backgincludes the direction,
completion, and presentation of technical studdgaluation and review of scientific data
pertaining to water resources, determination ofgieance with various State and Federal
regulatory requirements and application for varipagnits and authorizations. Specific
areas of expertise include stormwater treatmentanttol; erosion prevention and
sediment control planning and design; and wetlartdséream assessment, impact
assessment, restoration and mitigation. | havegded and implemented a large number
of projects in Vermont and the northeastern Un8éates involving water resources

assessment, planning, impact analysis, permittiggnaonitoring. My full resume is

provided as Exhibit Petitioner JAN-1.

Do you hold any professional licenses or dedifons?
Yes. | am &Certified Professional in Erosion and Sediment Control (“CPESC”) and a

Certified Professional in Sorm Water Quality (“CPSWQ”).

Have you previously provided testimony befére Yermont Public Service Board (the
“Board”)?

Yes, | have provided testimony to the Boardv/mnesly in several different proceedings,
including petitions for Certificate of Public Go¢tCPG”) on behalf of UPC Vermont
Wind, LLC in Docket No. 7156, and provided prefil@es$timony on behalf of the

Vermont Electric Power Company, Inc. (“VELCQO”) a@deen Mountain Power
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Addison Natural Gas Project, PSB Docket N0.7970
2-28-13 Supplemental Prefiled Testimony of Jefikgfson
February 28, 2013
Page 3 of 54
Corporation (“GMP”) in Docket No. 7314 (East Averlusop), and GMP, et al. in

Docket No. 7628 (Kingdom Community Wind Project).

| have also presented the results of analysesestified before all nine Vermont District
Environmental Commissions, the former EnvironmeBtadrd, the former Vermont
Water Resources Board, the Vermont EnvironmentakrCand other regional and

municipal tribunals.

What is the purpose of your testimony?

The purpose of my testimony is to replace #stitony filed on December 20, 2012.
Information provided herein, and as exhibits tg testimony, are intended to address
changes in natural resource impacts resulting fimuie refinements (the “2/28/13
Alignment”), as described in the supplemental testiy of John Heintz. My testimony
will introduce the updated Section 248 Natural Reses Report (Exhibit Petitioner
Supp. JAN-2 (2/28/13)) and related impact assestspeapared by VHB in connection
with the Vermont Gas Systems, Inc. (“Vermont GAgGS” or the “Company”)

Addison Natural Gas Project (“Project” or “ANGPY &ssess natural resource-related
criteria of 30 V.S.A. 8 248(b)(5). This sectioropides, in pertinent part, that a
generation or transmission facility should not hameundue adverse effect on air or
water purity or the natural environment, with deasideration having been given to the
criteria specified in 10 V.S.A. 88 1424a(d) (outstizng resource waters) and 6086(a)(1)

through (8) and (9)(K) (various Act 250 criteridf HB’s report, as well as the
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Addison Natural Gas Project, PSB Docket N0.7970
2-28-13 Supplemental Prefiled Testimony of Jefikgfson
February 28, 2013
Page 4 of 54
accompanying impact analysis documentation and ipapplications to be filed in
Spring, 2013 address the Project’s potential imgpapbn outstanding resource waters
(10 V.S.A. § 1424a(d) and 30 V.S.A. § 248(b)(8patiwaters (10 V.S.A.
8 6086(a)(1)(A)), waste disposal (10 V.S.A. § 6@8¢€L)(B)), water conservation (10
V.S.A. § 6086(a)(1)(C)), floodways (10 V.S.A. § &08)(1)(D)), streams (10 V.S.A.
8§ 6086(a)(1)(E)), shorelines 10 V.S.A. 8§ 6086(dJf)) wetlands (10 V.S.A.
§ 6086(a)(1)(G)), water supply (10 V.S.A. 8 608&apnd (3)), soil erosion (10 V.S.A.
8 6086(a)(4)), rare and irreplaceable natural afE2%/.S.A. 8 6086(a)(8)) and necessary

wildlife habitat and endangered species (10 V.8.8086(a)(8)(A)).

The scope of changes associated with the 2/28/@iknt in this testimony include the

following, with reference to specific VHB NaturakBources plan sheets:

- Sheet 3 - Specification of the dewatering arestwéColchester Tie-In

- Sheet 4 - Change in additional temporary worlce&TWS) areas near MP 2.2
(Route 2A)

- Sheet 9 — Transmission Mainline alignment chaatgddP 8.6 to avoid VELCO
infrastructure (500 feet)

- Sheet 11 - Transmission Mainline alignment chaatgillen Brook/Route 2
crossing (MP 10.3) (1,100 feet) and addition oAIWS south of Route 2

- Sheet 11 - Williston gate station moved to th&t 800 feet along transmission

line
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2-28-13 Supplemental Prefiled Testimony of Jefikgyson
February 28, 2013
Page 5 of 54
Sheet 11 - Transmission Mainline alignment chaatge89 crossing to Hurricane
Lane (MP 11.4) and concurrent pullback area shi#t0 feet)
Sheet 13 - Transmission Mainline alignment dhifther east of VELCO K-23
ROW (MP 13.5) north of Williston Switching Stati¢®00 feet)
Sheet 13 -Transmission Mainline a shift from westast side of VELCO K-43
ROW from MP 13.84 to MP 14.25 (2,200 feet)
Sheet 15 - Transmission Mainline alignment sioiftard VELCO K-43 ROW at
MP 15.6 (1,500 feet)
Sheets 15 & 16 - Transmission Mainline alignmehift along Route 116 to
Route 2A Crossing (MP 16.9) (1,700 feet)
Sheet 16 - Transmission Mainline alignment sioitard VELCO K-43 ROW
(MP 17.35) (700 feet)
Sheets 18 to 21 - Transmission Mainline alignnerginge from along
Charlotte/Baldwin Rd to VELCO K-43 ROW and paraN&tLCO line (MP 19.8
to 24) (22,200 feet)
Sheets 21 & 22 - Transmission Mainline alignmernge from VELCO K-43
ROW to (MP 24 to MP 24.9), crossing Rotax Rd. (0,8kt)
Sheets 23 to 25 - Transmission Mainline alignnodiainge from along Monkton
Rd to continuing to follow VELCO K-43 ROW, with HDDnder Monkton

Swamp and with access from Split Rock Rd, to Q&y& Rd (MP 25.75 to MP

28.9) (16,600 feet)
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Addison Natural Gas Project, PSB Docket N0.7970
2-28-13 Supplemental Prefiled Testimony of Jefikgyson
February 28, 2013
Page 6 of 54

- Sheets 26 to 28 - Transmission Mainline alignnuefr@inge from along Old Stage
Rd/Parks-Hurlburt Rd/North St (MP 29.65) to weslesof VELCO K-43 ROW to
Plank Rd (MP 32.4) (14,500 feet)

- Sheet 28 - Plank Rd gate station moved from@&asbrth St/Plank Rd
intersection to west side of VELCO K-43 ROW at MP33

- Sheet 30 - Transmission Mainline alignment dinifin west side of VELCO K-64
ROW to cross Route 17 (Main St) and parallel Newd#aSubstation access (MP
34.6 to MP 35.1) (1,500 feet)

- Sheet 31 - Transmission Mainline alignment chamyger VELCO K-64 ROW
and crossing Town Hill Rd (MP 35.6) (1,050 feet)

- Sheets 34 & 35 - Alignment change from east efdeoute 7 at River Rd
intersection to west side with additional temponanrkspace on north west
corner of Belden Falls Rd/Route 7 intersection (M3 to 41.2, end of ANGP
transmission mainline) (4,900 feet)

- Sheet 35 - Middlebury gate station moved frontlsad Exchange St/Route 7
intersection, approximately 0.5 miles north

- Sheet 35 - Change from Transmission to DistrdouiViainline from end of
ANGP at Middlebury Gate Station (MP 41.2) along tngde of Route 7 to

Exchange St/Route 7 intersection (2,400 feet)

2. Natural Resources Assessment (30 V.S.A. § 248®)and (b)(8))

Please generally describe the scope of inagiitgs performed by VHB.
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2-28-13 Supplemental Prefiled Testimony of Jefikgyson
February 28, 2013
Page 7 of 54
A6.  In connection with our assessment of the natesource-related criteria of 30 V.S.A.
§ 248(b)(5),VHB has performed on-site investigasitm assess natural resource features
within the area of the proposed Project, as desdrily John Heintz as the Preliminary
Alignment. The investigation areas for this wankluded various design alternatives
leading to the 2/28/13Alignment, which consistshaf following Project elements:
e Transmission Mainline (41.2 miles)
» Distribution Mainline to Vergennes (3.7 miles)
» Distribution Mainline to Middlebury (1.35 miles)
* Ancillary features (Colchester Tie-In, Gate Stasiovalve sites, construction
access roads, staging/laydown areas)
These Project components are described in then@syi and exhibits of the ANGP
Project Manager, John Heintz, and shown on the ARGffect Map (see Exhibit
Petitioner Supp. JH-2 (2/28/13)). The Preliminalignment of the Transmission
Mainline and Distribution Mainlines has evolvedarder to avoid or minimize impacts
to various resources, resulting in the Final Aliggmnthat was filed with the Board on
December 20, 2012, and which is referenced heeethea“Initial Proposal.” Based on
community input, this process continued after Dewen20, resulting in the 2/28/13
Alignment. VHB completed detailed natural resousssessments during the 2012

growing season of various alignment options forAN&P components, including

! The distribution networks, although not subjec248 review, are subject to review by the AgericMatural
Resources under the Vermont Wetland Rules, Watalif@Certification process, and by U.S. Army Cogjs
Engineers under Section 404 of the Clean Waterakcto the extent that this Project component \damipact
protected natural resources. Therefore the natsaurces inventory and impact analyses prepgayatHB
includes the distribution networks within Vergeniaesl Middlebury.
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Addison Natural Gas Project, PSB Docket N0.7970
2-28-13 Supplemental Prefiled Testimony of Jefikgyson
February 28, 2013
Page 8 of 54
investigation of corridor widths of up to 300 feegsulting in an approximately 3,360-
acres of area studied, including large areas o2fp&/13 Alignment (see Natural
Resources mapping, Exhibit Petitioner Supp. JAR/28/13), Appendix 1).
Subsequently we have assessed an additional 288 @cra preliminary basis associated
with the route refinement described above. Thessupplemental areas of assessment
completed during 2013 represent a small comporfehemverall area of resource
investigations. The preliminary field investigatgoand desktop evaluations completed
during January and February 2013 will be suppleetehy additional field work to be
completed as necessary during Spring 2013. Tleamwsociated with this supplemental
field work is approximately 4.4 miles out of theablength of 46 miles associated with
both the transmission and distribution mainlinésese areas of additional investigation
predominantly consist of locations immediately adjat to areas previously studied by
VHB and thus we are confident in the expected figdi Only one area, in the vicinity of
Rotax Road, has not been previously field assessebwe expect that our preliminary
evaluations overstate the extent of resources sswteted impacts in this area.
Exhibit Petitioner Supp. JAN-3 (2/28/13) providesuemmary of the protocols, including
anticipated timeframe and reporting to be followath respect to each of the natural

resource features.

Please describe the design criteria which baea used to minimize natural resource

impacts due to construction of the Project.
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Following the completion of natural resourceentories, VHB worked with the Project
design team as the Preliminary Alignment was prepéw identify areas where impact
avoidance and minimization should be evaluatediioda project alternatives were
evaluated, as | discuss in Section 3, below. Tké#sets occurred with particular input
and consultation with the Vermont Agency of NatuRakources (“ANR”) and the United
States Army Corps of Engineers (“USACE”") personrigbme of the specific aspects of
this iterative design process considered rerogtefts, and realignments as well as other
avoidance or impact minimization measures withinotss areas of the pipeline route,
which included:

* Re-routing pipeline along Redmond Road in Willistoravoid clearing forested
upland and wetland habitat along the Interstate(2B® referred to as the
“Circumferential Highway,” “CCCH,” or “CIRC”) cordor in Williston, resulting
in the avoidance of approximately 15.5 acres aégoclearing, including both
upland and wetland areas and approximately 2. afre/etland impacts;

*  Where the transmission mainline corridor follows YELCO corridor,
narrowing the width of clearing and disturbancavoid resource impacts, by
locating the pipeline within the VELCO easemenheatthan adjacent to it;

* Impact avoidance areas are summarized as ExhitiiioRer Supp. JH-14
(2/28/13). In total, these 20 re-routes avoidepdats to nearly 12 acres of
wetland and 1.15 acres of streams. However, soatland and stream impacts
will occur within these areas along the 2/28/13jAient, but to a much lesser

degree;
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Use of Horizontal Direct Drilling (“HDD”) to avoid@mpacts to streams, rivers and
other sensitive resources. At a total of 16 laretialong the 2/28/13 Alignment,
including the Winooski River crossing, HDD is preed to avoid resource
impacts (see Exhibit Petitioner Supp. JH-15 (2/28/1 A total of approximately
3.5 miles of the Transmission Mainline will be ctvasted using HDD for the
purpose of avoiding and/or reducing resource ingad described in the
testimony of John Heintz. Additional portions bétline will utilize HDD
construction to avoid the interruption of traffioag transportation corridors such
as Interstate 89, active railroads, and State Hagylsw As a result, the use of this
construction method avoids over 6.7 acres of dinattand impact (including the
Monkton swamp crossing) and direct trenching impacttl3 stream/river
crossing locations (59,720 square feet of impaotdad). Further, the HDD
design has been developed in a manner that mavdritng-term protection of
these streams as described further below and ifbExtetitioner Supp. JAN-7
(2/28/13);
Narrowing the width of the Transmission Mainlinenstruction corridor in
specific locations, from 75 feet, as describedmtestimony of John Heintz, to
50 feet, to minimize tree clearing and other pao&tmmnpacts, including the
following examples:
= At mile post (“MP”) 9.78 to MP 10.09: approximatedyl,600-foot

distance to minimize wetland\buffer impacts in \gtibn;
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= At MP 19.21 to MP 19.45: approximately a 1,300-fdistance to
minimize wetland impacts in Hinesburg;
= At four locations between MP 20.80 to MP 26.99:dpproximately a
5,900-foot total distance to minimize wetland\buffgream, natural
community and tree clearing impacts in Hinesburd ionkton;
= At MP 29.75 to MP 31.58: approximately a 9,650-fdstance to
minimize wetland/buffer, stream, natural and trieeugng impacts in
Monkton and New Haven as well as minimize impagta targe Red
Maple Green Ash Swamp natural community in New Have
= At MP 36.37 to MP 37.24: approximately a 4,600-fdstance to
minimize wetland/buffer impacts at the Monkton svpamand
= At MP 36.37 to MP 37.24: approximately a 4,500-fdistance to
minimize wetland/buffer impacts in New Haven.
A total of approximately 2.8 miles of the TransnessMainline will be subject to
construction corridor narrowing, as described mtéstimony of John Heintz,
including 29 locations, resulting in a total of amximately 4.8 acres of wetland
impact reduction, as well as about 2.9 acres odlawetland buffer reduction.
Also, six rare, threatened or endangered (“RTE&npkites areas were avoided
through this technique. All such areas of narrgnare depicted on the Project
Plans (Exhibits Petitioner Supp. JH-3 and JH-582/2)), and listed on Exhibit

Petitioner Supp. JH-16 (2/28/13).
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* Use of temporary mats to cross wetlands and buffeeseby minimizing impact
within these areas;
» Use of temporary bridges for stream crossings ¢wige equipment access where
appropriate; and
» Restoration of ground topography and appropriaterabrevegetation following
construction of the Project.
Could you please summarize the extent of ancieland minimization measures
associated with the 2/28/13 Alignment?
Yes. In some cases minor relocations haveroedpand in other cases, substantial
reroutes are proposed. In addition to the alignmkanges, within the 2/28/13

Alignment, mitigating measures, such as use of HIPBeduction in the cleared corridor

width have been applied to 11.2 miles or 27 peroétiie route.

Based upon your evaluation and analyses, wé@lRroject have an undue adverse effect
upon air and water purity or the natural environmesith due consideration having been
given to the criteria specified in Section 248(W(5

No. As explained in documentation which hasrbprepared based on the natural
resources report and impact assessments, VHB Wwestigated and evaluated the
Project’s potential impacts under each of the abroeationed criteria and has
determined that the Project will meet each criteritn areas of reroutes where
supplemental field information will be required$pring 2013, which represents only 4

miles of the overall 46 mile alignment, there iffisient information available, based on
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field work during January/February 2013 and/or tigslassessments from which we
have been able to conservatively assess anticipatgect impacts, and thus reach a
conclusion of compliance with applicable criteriBherefore, it is my professional
opinion that the Project will not have an undueade effect on air and water purity or
the natural environment, with due considerationitgabbeen given to the specific

requirements associated with these criteria, audgged in detail below.

Outstanding Resource Waters [10 V.S.A. §81424a(d) 80 V.S.A. 8§ 248(b)(8)]

Will the Project have any impacts on OutstagdResource Waters?
No. Section 1-03(D) of the Vermont Water Quyebtandards (“VWQS") (effective
January 1, 2008) provides that the Water Resotraas! (“WRP”) may, under
10 V.S.A. 814244, designate Outstanding Resourdend/aA list of these waters is
maintained on the WRP web-site. The following wateys have been classified by the
WRP as Outstanding Resource Waters:

1. Batten Kill River, Towns of East Dorset and Arlingt

2. Pike’s Falls/Ball Mountain, Town of Jamaica;

3. Poultney River, Towns of Poultney and Fair Haverd a

4. Great Falls, Ompompanoosuc River, Town of Thetford.
There are no waters in the Project vicinity thatehbeen designated as outstanding
resource waters, and therefore, the Project wilresult in an undue adverse impact

under this criterion.

Criterion 1(A): Headwaters [10 V.S.A. §86086(a)(1X)]
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Will the Project have an undue adverse imatteadwaters?
No. VHB analyzed available information to @®hine if the Project will be located on
any lands that meet the criteria of 10 V.S.A. 86(861)(A), which are incorporated in
the Section 248 review, including:
i) headwaters or watersheds characterized by stepgssémd shallow soils;
i) drainage areas of 20 square miles or less;
iii)  above 1,500 feet elevation;

iv)  watersheds of public water supplies designateth&®ANR; or

V) areas supplying significant amounts of rechargersab aquifers.

Within portions of the ANGP, there are small aregsteep slopes and the drainage areas
of several of the delineated features are less2Baguare miles. None of the Project
components are located above 1,500 feet elevaRamtions of the Project are located

within the watersheds of public water supplies.

Since Project components meet one or more of thevirgters criteria, as described in
Section 5.0 of the Natural Resources Report (EkRétitioner Supp. JAN-2 (2/28/13)),
the Project, at least in part, will meet the deiom of a headwaters area and must
conform to applicable regulations including Vermbdmapartment of Environmental
Conservation (“DEC”) rules (described below) angl 2011 VWQS. The primary

components of the Project involve the subsurfaaegrhent of pipeline and restoration of
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the landforms to pre-construction conditions. @beve-ground components include the

Colchester Tie-In, the three Gate Stations and/dhee sites.

The management of stormwater runoff during constvads regulated under the
National Pollutant Discharge Elimination System PBDES”) Construction Stormwater
Discharge program, which is administered in VermmpnDEC. To ensure conformance
with this criterion, the design and constructiorited Project components will incorporate
DEC's Best Management Practices (“BMPs”) to proteater quality during

construction, by implementing a comprehensive Brogirevention and Sediment
Control (“EPSC”) Plan, which | will describe furtheith respect to Criterion 4. Exhibit
Petitioner Supp. JAN-9 (2/28/13) provides the EP@€ative, and EPSC plan set. With
respect to DEC permitting for the construction steater discharges associated with the
Project, it has been determined that an Indivifiatharge Permit will be required for
the Project, which is being applied for concurngmiith the filing of the Section 248
petition. As a component of the EPSC Plan, pdercaitention has been given to those
areas of earth disturbance that are located wiloise proximity to receiving waters, as

discussed further under Criterion 4 below.

The operational phase of the Project will not resuthe creation of new, redeveloped, or

expanded impervious surface that will trigger tleeahfor permit coverage pursuant to 10

V.S.A 8 1264. This is discussed further with respe Criterion 1(B) below.
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Therefore, with incorporation of the BMPs, and aéhee to the approved EPSC plan as
part of the Project’s Individual Discharge Permuitreorization, the Project will meet the

DEC regulations regarding any reduction of the ifpiaf ground or surface waters in a

headwaters area.

Criterion 1(B): Waste Disposal [10 V.S.A. §6086(al)(B)]

Will the Project meet applicable requirememth respect to waste disposal?

Yes. The Act 250 Waste Disposal criterioromporated into Section 248 review
provides that a project must meet applicable healthenvironmental conservation
department regulations regarding the disposal steyand must not involve the
injection of waste materials into groundwater otlsveConsideration of wastewater
disposal involves both sanitary wastewater andrst@ter runoff. With respect to
sanitary wastewater, during construction of thgdetoportable toilets serviced by a
licensed septic hauler will be used on the sitacéthe Project is operational, no

sanitary facilities will be required.

During construction, water will be used for thegmare testing of pipeline segments. |
will describe the sufficiency of water supply fbig purpose below under Criterion 2.
With respect to the disposal of water used foreéhmeposes, the construction phase
EPSC plan (Exhibit Petitioner Supp. JAN-9 (2/28)18})| apply, requiring the

implementation of BMPs at the proposed dewateritagiis Colchester, such as staked
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hay bale dike structures and filter fabric, whidlowa for dispersal and infiltration of

flows to prevent erosive conditions.

As | describe in further detail below, the Projeft result in the creation of less than one
acre of new, expanded, or redeveloped imperviotfacel Therefore, pursuant to the
Vermont Environmental Protection Rules, Chapter 18, Sormwater Management Rule

(VT ANR, DEC 2011), permit coverage is not requirébverage under the General
Permit is required for discharges of regulatedmsteater runoff from new development,
redevelopment, and/or expansion of existing devaekay that results in at least one (1)
acre of impervious surface to waters of the Statenoted above, the majority of this
Project involves the installation of undergrounfitastructure with restoration of the
ground surface to pre-construction contours witlmagent vegetative cover, and these
components do not result in the creation of any mepervious surfaces. Permanent
impervious surfaces that will be generated by tlugelet include infrastructure at the
Colchester Tie-In, and at the three Gate Statidiere will be no new impervious
surface associated with the six proposed valve.sitd each Gate Station, the new
impervious area will be 544 square feet (0.01 3cresulting in a Project total of 1,632
square feet (0.04 acres) (see Exhibit Petition@pSHAN-9 (2/28/13)). Within each

Gate Station enclosure, infrastructure will beati®éd upon a pervious 12-inch thick

2 pursuant to the Vermont Environmental ProtectioleRuChapter 18ormwater Management Rule, “regulated
stormwater runoff” is defined as “precipitationpsymelt, and the material dissolved or suspendgudnipitation
and snowmelt that runs off impervious surfacesdiadharges into surface waters or into groundwager
infiltration.”
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(minimum) crushed stone surface underlain by aygebstic material. The access roads
and parking areas for the Gate Stations, and pigllfor the valve sites, will be
constructed of stabilized pervious surfaces (g&ptextiles) to maximize infiltration and

reduce runoff of rainfall and snowmelt. These jmsgu areas and the associated runoff

characteristics are described in detail in ExHeatitioner Supp. JAN-9 (2/28/13)

Given that the total amount of impervious surfaceginot trigger the need for an
operational phase stormwater discharge permit, @eemt stormwater treatment systems
are not a part of the overall Project design. Teasign minimizes the construction of
new impervious surfaces, protects natural draimegerns, and maximizes infiltration of
stormwater in order to protect water quality ofa@mng waters, consistent with Vermont

water quality policy.

For these reasons, the Project meets applicabléhlzeel environmental conservation

department regulations regarding the disposal etevand does not involve the injection

of waste materials into groundwater or wells.

Criterion 1(C): Water Conservation [10 V.S.A. 860862)(1)(C)]

Will the Project’s design meet applicable reguents with respect to water
conservation?
Yes. The Act 250 Water Conservation criterip@ V.S.A.8 6086 (a)(1)(C))

incorporated into Section 248 review requires thptoject’s design incorporate water
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conservation principles. As described previousig, Project involves temporary and
very limited water usage. During construction, Braaounts of water usage may be
necessary for dust suppression, in accordancetaetEPSC Plan, as well as for pressure

testing of the pipeline. Once operational, theilelve no ongoing water use associated

with the Project.

Given the above, the Project will ensure that reabte efforts will be made to conserve

water.

Criterion 1(D): Floodways [10 V.S.A. 86086(a)(1)(1)

Will the Project have an undue adverse impadands described as floodways?

No. Under Act 250 Criterion 1(D)(Floodwaya)project satisfies this criterion whenever
it is demonstrated that the development withiroadway will not restrict or divert the
flow of flood waters, and endanger the health,tyadiad welfare of the public or riparian
owners during flooding, and the development withitoodway fringe will not
significantly increase the peak discharge of therror stream within or downstream

from the area of development and endanger thetealtety, or welfare of the public or
riparian owners. The term “floodway” is definedSection 6001(6) of Act 250 to mean
“the channel of a watercourse which is expectdtbtml on an average of at least once
every 100 years and the adjacent land areas whectequired to carry and discharge the

flood of the watercourse....” The term “floodwaynige” is defined in Section 6001(17)
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as “an area which is outside a floodway and isd&bwith an average frequency of once

or more in each 100 years....”

To evaluate the floodways criterion, two areas nmeseéxamined. The first is flooding
due to inundation and the second is flooding dubedateral migration of stream and
river channels over time, which is known as “fluveosion.” To assess inundation
flooding, VHB utilized the available Federal Emangg Management Agency

(“FEMA”) Flood Insurance Rate Maps and determireel lbcations of FEMA-mapped
floodways within the Project area. To addresss#mond consideration, fluvial erosion
hazard (“FEH”") zones have been identified by ANRdertain streams and rivers. The
FEH area is the lateral width of a stream corrithat may be subject to fluvial erosion
from stream channel lateral migration over timdée FEH is determined by geomorphic
assessments of channel bank full width, meanddedire, confining lateral topography,
channel type, and current channel adjustments;tipcally defined by a channel-width
to belt-width ratio, dependent on stream sensjtityipe and adjacent landform (ANR
2009). FEH zones have been established by DE@dst, but not all, perennial streams
and rivers within the Project area. All floodwaffepdway fringes, or FEH zones that
will be crossed by the Project alignment are depietithin the Natural Resources
Report (see Exhibit Petitioner Supp. JAN-2, Secfidh(2/28/13)). However,
construction impacts to these areas have beeneythdough the use of HDD where
feasible, and there are no anticipated permantaratibns to waterways, flood

elevations, or the ability of the land to hold watés described in the testimony of John
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Heintz, underground infrastructure within floodwaysfloodway fringes will include

buoyancy compensation to provide additional weighgrevent the pipe from migrating
upwards. Gate Stations and other ancillary faediassociated with the Project are
located outside of FEMA Zone A designated areas thnd, these facilities will not

impact floodways or floodway fringes. The FEMA madpr the Project components are

contained irExhibit Petitioner Supp. JAN-2 (2/28/13) and Appeeritlincluded therein.

Based upon the measures included in Project desigrronstruction, the Project will not
permanently restrict or divert the flow of flood t@es, or endanger the health, safety and
welfare of the public or of riparian owners duriit@pding; and the Project work within a
floodway fringe will not increase the peak discleaog the river or stream within or
downstream of the Project area or endanger thémeaalfety, or welfare of the public or

riparian owners during flooding.

Criterion 1(E): Streams [10 V.S.A. 86086(a)(1)(E)]

Will the Project be located on or adjacerdtteams and, if so, will the natural condition
of the streams be maintained where feasible, andlbthe health, safety, or welfare of
the public or adjoining landowners be endangered?

Yes, portions of the Project will of necesdiylocated in the vicinity of streams;
however, the natural condition of the streams bellmaintained. This criterion requires

that projects located on or adjacent to streamswiilenever feasible, maintain the
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stream channel condition, or address whether thjegirwill endanger the health, safety,

or welfare of the public or adjoining landowners.

Please describe the methods employed by VHBdtuate streams in the context of the
Project.

To gather necessary information to addressdtiierion, VHB initially conducted stream
delineations along the preliminary pipeline aligmmnand at the locations of all other
Project components. See Exhibit Petitioner Suppl-2, Section 7.0 (2/28/13) for
additional details. From this information VHB ati® design team worked to determine
how the Project could avoid and minimize impactstteams, which resulted in the
2/28/13 Alignment and the associated series ofr@heidance and minimization

measures.

The Project is located within the Champlain Vallagd Project lands are within the Otter
Creek, Upper Lake Champlain, and Winooski River ARiRer Basins (Basins 3, 5, 8,
respectively). Within the Project area, all deditezl streams and rivers are Class B

waters as designated pursuant to the 2011 VWQS.

The Project will involve buried pipeline crossingsther through use of HDD or open-

cut trenching, as presented in Exhibit Petitiongps JAN-7 (2/28/13)) of the following

waters that would typically be under VT DEC Strealteration Permit jurisdiction (for
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non-exempt projectswith greater than 10 square mile drainage aMésooski River,
LaPlatte River, Lewis Creek, Little Otter Creekddhe New Haven River. Additionally,
Indian Brook (twice), Alder Brook (three times),lé&h Brook, Sucker Brook, and eight
unnamed streams, with drainage areas between 10asgluare miles, will be crossed by
the Project. In total, the Project will cross Iique streams or rivers at 22 discrete
locations that have been mapped by the DEC witlenshed sizes greater than one
(1) square mile which are subject to review andoemt by DEC personnel. In addition
there are 26 stream channel reaches of less thguate mile of drainage area crossed by
the Project. See Exhibit Petitioner Supp. JAN/2821.3), Appendix 1. As further
described in the Natural Resources Report (ExRigiitioner Supp. JAN-2 (2/28/13)),

for all perennial and intermittent streams wittie £/28/13 Alignment, riparian buffer

zones have been determined, based on the ANR Baifelance.

Please describe the measures that have bm@paonated into the Project design to avoid
or minimize impacts to streams.

The Project design team developed the Prgpjacis so as to avoid any permanent
impacts to streams. During construction, tempoiapacts have been avoided where
feasible, and where not feasible, the Project leas ldlesigned to minimize impacts to
these resources. In particular, this involvescirestruction of the pipeline using HDD

techniques for larger stream/river crossings, asrilged in greater detail in the testimony

% Projects subject to jurisdiction under 30 VSA4B Zre exempt from jurisdiction under the Streanerlion

Statute.
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of John Heintz. Site-specific characterizationglbproposed stream crossing locations
as well as the proposed methodology of crossing@iB. open trench), along with
stream crossing protocols, have been reviewed DG personnel. Specifically, the
design has considered the mapped extent of FEHszomerder to ensure that the
pipeline segments installed by HDD were extendeal gafficient depth and lateral extent

to minimize the potential for the pipeline to be@axposed over time. Exhibit

Petitioner Supp. JAN-7 (2/28/13) provides a listamgl description of these locations.

In addition, temporary stream work road crossimgsexpected to be necessary for
construction phase access to work areas. For pialestreams, these access points will
utilize temporary bridges, and such crossings feeen designed in accordance with the
2006 Vermont Standards and Specifications for BroBirevention and Sediment Control
which, along with the comprehensive EPSC Planhhatbeen developed for
construction activities, will protect and mitigatgainst secondary stream channel
impacts from erosion and sedimentation, and ergar@pt natural revegetation of these

areas.

Finally, as noted above, riparian buffers have lsignated adjacent to perennial and
intermittent streams along the 2/28/13 Alignmenthaf Project, consistent with the ANR
Buffer Guidance. Within perennial stream riparbffers, where other existing
management practices (e.g., roadside mowing) d@reuncently occurring, a special

vegetation management protocol will be implememteé permanent basis to ensure
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protection of riparian functions and values (sehikix Petitioner JAN-12). Vermont
Gas will limit vegetation maintenance adjacenthteste waterbodies to allow a riparian
strip generally 50 feet wide, as measured fronmbpped top of bank/top of slope, to
permanently revegetate with native plant speciessadhe entire construction right-of-
way. However, to facilitate periodic pipeline amsion/leak surveys, a corridor centered
on the pipeline and up to 20 feet wide may be naiet in a herbaceous state. In
addition, trees within 25 feet of the pipeline theg greater than 15 feet in height may be
selectively cut and removed from the permanentigtway. A detail showing the

Riparian Zone Vegetation Management plan to beemphted in these areas is provided

as Exhibit Petitioner JAN-12.

A Department of the Army Section 404 Permit andesriont State Section 401 Water
Quality Certification is required for the Projeatd narrative is provided as Exhibit
Petitioner Supp. JAN-8 (2/28/13) that describesRfagect’s applications for these
approvals, which were submitted on December 202 284d will be amended or refiled

in Spring, 2013. These filings present the rexfithe natural resource assessments, the
avoidance and minimization measures that have ingglemented and the resulting

unavoidable impacts to streams and wetlands.

Please summarize your conclusions with respeCtiterion 1(E) streams.

The Project design has carefully considemedegtion of streams. This began with the

complete delineation of all streams within the Becogorridor, including mapping of
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riparian buffers. The design then sought to imgethtonstruction practices that would

avoid and minimize impacts through the following:

Complete avoidance of any permanent stream champelts;

Minimization of the number of buried pipeline crivgs of streams;

Use of FEH data as a tool to plan and design stFassings to prevent pipeline
exposure;

Use of HDD where feasible to avoid direct impactstream channels;
Implementation of stringent EPSC measures to pretater quality during
construction;

Use of temporary bridges to cross perennial streams

Implementation of prompt restoration and revegetait all stream crossings;
and

Development of a specific long-term managementopatfor implementation

within riparian buffer areas that will be crossedthe Project.

Therefore, the design and implementation meastaksn in combination with the

review and conditional requirements included wite Section 404/401 permitting,

will protect the natural condition of streams, avitl not result in endangerment to

the health, safety, or welfare of adjoining or detveam landowners from stream

channel impacts.

Criterion 1(F): Shorelines [10 V.S.A. & 6086(a)(1H)]
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Q19. Will the Project have any undue adverse impachorelines?

Al9.

No. This criterion requires that the Projedt, insofar as possible and reasonable in
light of the purpose of the proposed Project, retdli shorelines and waters in their
natural condition, allow continued access to théevgand the recreational opportunities
provided by the waters, retain or provide vegetatihich will screen the Project from
the waters, and stabilize the bank from erosiomeagssary, with vegetation cover.
Shorelines are defined for purposes of Act 250%@ction 248 as the land adjacent to the
waters of lakes, ponds, reservoirs, and riveroré&imes include the land between the
mean high water mark and the low water mark of suaters (Argentine, 1998). As
defined and presented in Section 8.0 of Exhibittidaer Supp. JAN-2 (2/28/13), the
only such water bodies within the Project area@ased with the Section 248 review are
the Winooski River, LaPlatte River, Lewis Creekdafew Haven River. Although the
number of crossing locations has been minimizealctbssing of these water bodies by

the pipeline is necessary to meet the overall Btqerpose.

However, no undue adverse permanent impacts acgpated as a result of the pipeline,
particularly because the impacts will largely beperary during construction of the
Project. Further, as described above, the Prajilotross each of these water bodies
using the HDD method, which will avoid direct impsaltogether. The HDD design has
been based on the width of FEH zones for thesersyate as to provide reasonable
assurance that the pipeline will not become expos&lamaged by anticipated future

changes in river channel configuration. This desilyo ensures that the shorelines
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associated with these waters will remain undistdiybeth during and following
construction, except for the necessary mainteneleeging over the pipeline corridor. In
addition, prompt soil stabilization and naturalegetation are incorporated in the Project
EPSC plans to further minimize impacts. For thressons, there will be no undue or

adverse impacts to shorelines as a result of theras specified in 10 V.S.A. §

6086(a)(1)(F).

Criterion 1(G): Wetlands [10 V.S.A. 86086(a)(1)(G)]

Will the Project have any undue adverse efiacignificant wetlands?

No. This criterion requires that the Project create any undue adverse effect on
significant wetlands. The wetlands criterion farAct 250 Permit, as incorporated into
Section 248, requires that the proposed projeciptpwmith the Vermont Wetland Rules
(“VWR”). The VWR regulates significant wetlandsléSs | and Class Il wetlands) and
their buffers. As with the stream criterion un&erction 1(E) above, VHB delineated all
surface waters, including wetlands, within the ity of the Project associated with the
Initial Proposal, including most areas associatét the 2/28/13 Alignment. In addition,
reconnaissance level or off-site database revietheofimited reroute areas not
previously assessed has been performed in Janearyéry 2013, with plans to
complete supplemental resource assessments ingressein Spring 2013. Further, we
have established proposed classifications of dilthel@ted wetlands in accordance with
VWR procedures, and we have reviewed these cleasdns with DEC wetland

scientists. The identified wetland features, dredassociated functions and values, are
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described in detail in the Natural Resources Ref@ttion 9.0 (Exhibit Petitioner Supp.

JAN-2 (2/28/13)).

In order to mitigate against undue adverse effiec@lass Il wetlands and buffers,
several planning and design considerations have &#ygglied. These are described in
detail in the Vermont Significant Wetlands Summistgmorandum (Exhibit Petitioner
Supp. JAN-4 (2/28/13)). These measures are surneubais follows:
» Transmission alignment modified where possiblevimdsignificant wetlands or
minimize impacts;
» Use of HDD at specific locations to avoid or mire@iimpacts (e.g. Monkton
swamp);
* Narrowing of temporary construction work space ehgossible within
wetlands/buffers to minimize forested wetland dlegr
» Use of timber mats during construction to minimizetland disturbance;
* Temporary access routes will be chosen to miniwe#and and buffer impact;
and

* Vernal pool avoidance and minimization of terredteénvelope impacts.

Further, the Project is required to obtain a Departt of the Army Section 404 Permit
and Vermont Section 401 Water Quality Certificatpior to undertaking activities with
permanent or temporary Class Il or Class Il wetlanpacts. Therefore, the design and

implementation measures taken, in combination thighpermitting review and
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conditional requirements included with the VWP &wmttion 404/401 permitting, will
ensure that undue adverse effects to significaningat wetlands are avoided. In order
to comply with federal regulations, which requine &applicant to provide an accounting
of potential effects to resources for an entirgqmi the 404 and VWP applications for
the ANGP cover the Transmission, Gate StationdyiDigion Mainlines, and also

include the estimated locations of the local disttion network in Vergennes and

Middlebury.

Notably, the Project will result in zero permanenpact to Class Il wetlands. All
Project impacts will either be temporary (e.g. ¢ordion related) or secondary
(conversion of forested area to other vegetatealsareA summary of Class Il wetland
and buffer impacts is provided in Exhibit Petitio@ipp. JAN-4 (2/28/13). In addition
to the review of proposed Class Il wetland/buffapacts pursuant to the VWR, all
proposed wetland impacts (Class Il and Class lill)ve reviewed by ANR for the
Section 401 WQC. All Project wetland impacts armmarized in a memorandum
summarizing the Section 401/404 Assessments, whiplovided as Exhibit Petitioner

Supp. JAN-8 (2/28/13).

Criteria 2 & 3: Sufficiency of Water and Burden on Existing Water Supply [10 V.S.A.

86086(a)(2) and (3)]

Will the Project have sufficient water avaiéb
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Yes, sufficient water will be available fortiProject. During construction, water will be
used for dust suppression, equipment washing, gadie testing. No water will be
required for the Project following the completidinconstruction. The construction-
phase water needs for dust control will be metughowater to be supplied by Project
contractors from approved sources. As describédenestimony of John Heintz, water
needs for the hydrostatic testing of the Transmis$ainline, at the completion of

construction, can be provided by the Colchester Bistrict #3. Therefore, there will be

sufficient water available for the temporary neeflthe Project.

Will the Project cause a burden to any exgstvater supply?

No. The Project is not expected to causeigpgcts such as loss of yield to any existing
well. During construction of the Project, blastingl be conducted only to the extent
necessary to remove ledge to allow the gas pip&ilhe buried to a depth of about three
to four feet below ground. Where ledge is not @nésblasting will not be required. Any
blasting that is performed will be conducted inanmer that conforms with industry
standards and practices and will follow the blaspfan as described in the testimony of
John Heintz. This plan is intended to ensure élxptosives are properly managed so that

off-site blast impacts to existing water supplie ke avoided.

The Project will cross through a number of desigdaource protection areas (“SPAS”)

for public water supplies or in the vicinity of didowater supplies. These include four

water systems using groundwater sources and orex sitem using a surface water
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source (se&xhibit Petitioner Supp. JAN-10 (2/28/13)) that baither designated SPAs
or public water sources within the immediate vitirdf the Project. The Project also
will pass by various existing private water supgli@cluding drilled bedrock wells.
Relative to the depth of a typical drilled well (geally 200 to 400 feet), the three- to
four-foot depth of blasting is very limited. Likése the width of the trench to be blasted
is on the order of only a few feet, and thus miziesithe amount of blasting needed.
Based on the fact that blasting for the Projeck mat alter existing ground topography,
will not increase impervious surfaces, will implame blasting plan, and is limited in
extent, it is not expected that the Project wildnany effect on water sources.
Therefore, given the analyses performed, we coedhat the Project has sufficient

water available for its needs and that the Praj@ithot cause an unreasonable burden

on existing water supplies.

Criterion 4: Soil Erosion [10 V.S.A. 86086(a)(4)]

Will the Project cause undue soil erosiorsignificant drainage or runoff problems?
No. In order to satisfy the soil erosioneribn for Section 248 review, a project must
not cause unreasonable soil erosion or reductidineircapacity of the land to hold water
so that a dangerous or unhealthy condition mayltress | describe in further detail

below, the ANGP will not cause undue soil erosion.

Please describe the Project’s design elentigattsvill minimize soil erosion.
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A24. Under the NPDES program and the Clean Watg&rdadmstruction projects that involve

one (1) or more acres of land disturbance requpermit for the discharge of stormwater
runoff associated with these construction actigitién Vermont, the NPDES program is
administered by the DEC, which has adopted a radet permitting approach.
Construction projects that pose a low or modetliate with regard to the potential for
construction site discharges, are required to olatathorization to discharge from the
DEC under the Construction General Permit (“CGRY9020 (2006, amended February
2008). For projects that do not qualify for coyggainder the CGP, an Individual
Discharge Permit for Stormwater Runoff from Constian Sites (“Individual Permit”) is
required. For the ANGP, it has been determinetiahdndividual NPDES Permit will

be required. The management of construction psimsemwater runoff is described in

greater detail in Exhibit Petitioner Supp. JAN-@2&13).

As a component of the Individual Permit applicatmocess, Project-specific EPSC
Plans have been prepared utilizing BMPs selectddiasigned in compliance witlhe
Vermont Standards and Specifications for Erosion Prevention and Sediment Control (VT
DEC 2006, amended 2008). As part of EPSC Plamgdgparticular attention has been
given to: (1) minimizing disturbance, (2) managingoff, (3) stabilizing promptly, and
(4) monitoring, maintaining, and, if necessary, @t EPSC measures to evolving site
conditions. Minimizing disturbance involves, tetaxtent practicable, maintaining
existing topography, phasing major disturbancevaigs, and maintaining existing

vegetation. With regard to managing runoff andifitang promptly, actions will be
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taken to (for example): maintain existing areasarfcentrated flow (e.g., ditches), divert
potential run-on, stabilize flow paths, dispersecamtrated flows through EPSC
measures, and stabilize areas of disturbed sdiimé specified time frame. With regard
to phasing major disturbance activities, the gdragyproach will involve (for example)
the following sequence of activities:

1. Installation of specified EPSC measures (e.g.t$iof disturbance barrier tape
and fence, stabilized construction entrance, asilté, sediment basins, sediment
traps) prior to disturbance of any work area.

2. Clearing of vegetation with earth disturbance (e@gmoval of stumps) within
work areas.

3. Construction of temporary access roads, lay dowagiisy) areas.

4. Trench excavation and installation of transmissind distribution main lines.

5. Final stabilization and clean up.

The sequence of Project construction activitiedescribed in the testimony of John
Heintz. In total, approximately 343 acres of stigfurbance will be required to construct
the Project. The Project will, in general, be segtad into specific work areas, with
limited disturbance occurring in sequence withioseawork areas, to ensure that the
maximum allowable concurrent area of earth distucbaas specified by the approved

Individual Permit, is not exceeded.
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As earthwork is completed, the area will be stabdi by means of gravel, seed/muich,
etc., in order to limit unstabilized soils whichlMde subject to potential erosion, as
required by the approved Individual Permit. Theaarwill then be cleaned up and

permanently stabilized. Construction activitied &PSC measures will be inspected at

least as often as required by the Individual Permit

For these reasons, the Project will not cause soresble soil erosion or cause significant

drainage or runoff problems.

Will the Project impact primary agriculturalils?

Primary Agricultural Soils (“PAS”) are defined those soils with the potential to
support agricultural activity and have an agric@twalue between 1 and 7 in the Natural
Resource Conservation Service (“NRCS”) rating systar soils of with a “Local”
agricultural significance and an agricultural vabie8. Approximately 23 of the 41 miles
of the Transmission Mainline, would be construatader PAS (SeExhibit Petitioner
Supp. JAN-11 (2/28/13)). The Distribution Mainlindl be constructed along the
shoulder of existing roadways, with public ROWsj &mus not within soils suitable for
agricultural use. However, the Project primarilyl wonsist of underground
infrastructure that, in areas of farming and PA® va buried 4 feet deep. Additionally,
the construction methodology will involve the segaion of soils such that the topsoil is
placed back at the ground surface and subsoil glaereath as the pipeline trench is

refilled. Therefore, these pipelines will not aff¢he potential for agricultural activity
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once installed. VGS currently maintains many maépipeline underneath agricultural

fields, which has not impacted the ability of theniers to conduct their business.

The above-ground infrastructure associated witHPtlogect has been placed away from
PAS where possible. Permanent PAS impacts willloatthe Williston, New Haven
and Middlebury Gate Stations, the Colchester Tjagwell as four of the valve sites.
The total resulting PAS impact is approximately dcfes, dispersed among these eight
locations. These PAS impacts associated with tbeé& will be mitigated in accordance

with the Agency of Agriculture requirements.

Criteria 8: Rare and Irreplaceable Natural Areas (RINAs) and Necessary Wildlife

Habitat and Endangered Species [10 V.S.A 8 6086(8)( (2)(8)(A)]

Have the potential impacts of the Projectase and irreplaceable natural areas
(“RINAS"), necessary wildlife habitat and endangkspecies been evaluated?

Yes. In order to meet these criteria, a @ojeust not have undue adverse impacts upon
RINAs, or destroy or significantly imperil necesgaildlife habitat (‘“NWH”) or any
endangered species. As described in Section TE&RHibit Petitioner Supp. JAN-2
(2/28/13),Gilman and Briggs Environmental (“GBE”) conducteahays for natural
communities that may be considered significanttaedefore potentially subject to

RINA designation, as well as for Vermont RTE plant select animal species. VHB
also conducted surveys for NWH, which is most oftensidered as deer wintering area

(“DWA"), black bear habitat (forage or travel), iorsome cases, moose overwintering
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areas. Following surveys, the Vermont Fish andd\¥# Department (“FWD”)

biologists and Wildlife Diversity Program (“WDP"}aff were consulted to review the

survey and the Project.

Please describe your evaluation of naturalneonities which may be considered RINA.
As described in Exhibit Petitioner Supp. JAN2228/13), a natural community should be
considered significant before it can be considé&BdA. Natural communities can be
considered significant by the WDP based on an evialu of the community occurrence
ranking, which includes ranking of current condititandscape context, and size, in
order to estimate an overall quality rank. Ono®mmunity is considered a significant
example, the Vermont WDP can recommend that suctebmed RINA under Act 250
Criterion 8, based on the combination of the nattmenmunity rarity and quality

ranking. The presence of RTE species and theadisant communities may be used by
the WDP to make RINA recommendations. Rare (S1S#f)chatural communities can
be considered RINA when quality-ranked A, B, orlcommon (S3) types require a
quality rank of A or B to be considered as RINAs #is is often the convention used by
the WDP, projects are ultimately subjected to a-fmart test project in order to evaluate
a project’s effect on RINAs (10 V.S.A. § 6086(a)(&s developed by the Act 250
natural resources board (“NRB”) and used duringiBe@48 review. First, the NRB
must determine whether the project is locatednataral area. Second, it determines

whether the natural area is rare and irreplacealitérd, it determines whether the
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project will have an adverse effect on the rareiameglaceable natural area. Fourth, it
determines whether the adverse effect, if any, dbelundue.
The field surveys for the Project have been coretiict order to identify any natural
communities that are considered rare or uncommdrlikely significant, or any that
would otherwise be considered significant to en#tikefour-part test to be applied. The
results of the survey conducted for the proposejeEr for significant natural
communities that may be considered RINA by the W& presented in Appendix 6 of
Exhibit Petitioner Supp. JAN-2 (2/28/13), and graphy represented in Appendix 1.
From this, two rare community types were identifigithin the Project survey areas: the
Pine —Oak—Heath Sandplain Forest and Valley Clayparest. In addition, four
uncommon communities were identified within the8213 Project alignment: the Silver
Maple — Ostrich Fern Riverine Floodplain ForestsieMaple—Ash—Hickory Forest,
Red Maple-Green Ash Swamp, and Northern White C8damp. Other natural
communities of interest that were identified in thanity of the Project are as follows:

* A small Red Maple — Sphagnum Acidic Basin Swamm{&a3) occurs in a
bedrock-controlled pocket just outside the CCCHidor, east of VT Rte. 2A in
Essex;

* A small patch of Northern Hardwood Talus WoodlaRdifk S3) occurs on the
west side of the VELCO powerline in Williston;

* Alarge Cattail Marsh (Rank S4) occurs as a sigaift component of the large

wetland complex west of Monkton Road.
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All of these natural communities are depicted anNatural Community map of the

Project area (see Exhibit Petitioner Supp. JAN{2péndix 1 (2/28/13)).

Would any of the rare or uncommon natural comitres in the immediate vicinity of the
2/28/13 Alignment be considered RINA?

Through consultation with the WDP, the Pinek®keath Sandplain Forest within the
2/28/13 Alignment (near the northern terminus, galheoff the end of Gauthier Drive)
is under consideration as RINA by the WDP, as & v@ry rare community type. From
our discussions with the WDP, this is primarily dhe following: 1) it is currently
forested, 2) it occurs over soils known to supgiug very rare community type, and 3) it
occurs in close proximity with other forests ofstlype, including lands that have been
conserved for the purpose of preserving this tydhough it does retain the formative
elements of this type, the particular area of teisimunity type that is within the Project
alignment occurs only in small patches and is adligh quality as it has been disturbed
from its natural condition due to historic and omgoland uses, including roads, trails,
encampments, and illicit solid waste disposal scatt throughout. Also, the dominant
overstory trees do not include pitch pine (whicprissent, but not in dominant
abundance), which is typically a co-dominant ofrhigiality examples of this type,
indicating through lack of this indicator canopyntaant, that the current condition
where the line would pass is not of high qualiBue to the degraded nature of the
community, it is difficult for me to ascertain thatvould meet the “natural condition”

test required for an area to be considered RINAweéier, it is recognized that this type
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is very rare in Vermont, is under threat of furthess from development in the region,
and therefore should be considered significarfipalgh we do not believe that this
particular area warrants RINA designation. Noakbs, the Project design incorporates
mitigating measures, as described further belogluding narrowing of the cleared

corridor and implementation of a special vegetatit@nagement detail (see Exhibit

Petitioner JAN-12).

The other rare community type within the Projdigrament, the Valley Clayplain Forest
types, occurs in three places along the alignnmmaantl{ of Charlotte Road in Hinesburg,
and north of Plank Road as well as north of RiveadRin New Haven), as well as one
potential area on lands south of Rotax Road in Ntamk From field assessments and
discussions with the WDP, the Hinesburg and nadrfRiger Road, New Haven locations
would not be of sufficient size or quality to bensa@ered RINA. The location north of
Plank Road in New Haven has previously been incdud&VDP-mapping as a
significant type, but subject to further discussiovith the WDP would likely not rise to
the level of RINA given its relatively small sizachforest assemblage indicative of
regeneration from past agricultural abandonmetie fourth location has not yet been
studied in detail, but further study, mapping, aedew coordination with the WDP of
this area will occur in the Spring 2013. Fromialiteview, it appears the Project will be
able to avoid any significant disturbance withirstleature, and a RINA designation may

not be applicable.
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The uncommon (S3) natural communities within thgdet alignment include the Silver
Maple — Ostrich Fern Riverine Floodplain ForestsMeéMaple—Ash—Hickory Forest,
Red Maple-Green Ash Swamp and Northern White C8demp. The Silver Maple-
Ostrich Fern Riverine Floodplain Forest occurs gltre southern bank of the Winooski
River in Williston, and due to small size and exrigtimpacts from agriculture would not
be considered significant or RINA. The Mesic Mapkh-Hickory Forest occurs within
the Project alignment along the east side of Gd@y&Road in Monkton, and could be
considered significant by the WDP as a B-rankedampte, although it has not been
previously mapped as such by the WDP, and shoultdeioonsidered RINA. The Red-
Maple-Green Ash Swamp occurs west of North Streétdw Haven (a small portion in
Monkton), where it is surrounded by farmland anbisected by the existing VELCO
corridor, but given its large overall size, relatiwundisturbed condition, and occurrence
of several rare plant elements, would likely me@R®R\Wanking criteria to be considered
significant, and as a B-ranked example of this typay warrant further consideration as
RINA. Two Northern White Cedar Swamp communitiésntified by the field survey
are crossed by the Project alignment (along the&Icorridor in Monkton, and north
of Plank Road in New Haven). The feature in Monkbacurs within the Project
alignment along the fringe of the community typéieh extends north and westward
from the area studied, and is part of a large wdflaarsh complex. Due to the
comparatively small size of the northern white eces¥@amp at this location, it is a C-
ranked example of the type, and likely would noslgmificant, nor RINA. The

occurrence of this feature type north of Plank Risasmall patch within a larger Valley
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Clayplain Forest (described above) surrounded bgrdands disturbed by past

agriculture and land use activity, and also asrartked example, would likely not be

considered significant or RINA on its own.

In brief summary, therefore, it is my opinion tlia¢ Project alignment would not cross
areas that would meet the required test for RINgigtetion, but the following rare or
uncommon communities would likely meet the critéaasignificance:

* Pine-Oak-Heath Sandplain Forest (Colchester/Essex);

» Valley Clayplain Forest (New Haven);

* Mesic Maple-Ash-Hickory Forest (Monkton);

* Red Maple-Green Ash Swamp (Monkton/New Haven).

Has the Project been designed to avoid thress ar minimize impacts to significant or
potentially significant communities?

Yes. The 2/28/13 Alignment avoids significanpacts to all the natural communities
noted in my answers above with the exception oéseary crossing through small areas
of sandplain forest in Colchester and Essex, mihalearing along the edges of three
patches of clayplain forest adjacent to the VEL@@idor in Hinesburg and New
Haven, minimal clearing within the Mesic Maple-Allckory Forest in Monkton, and
minimal clearing within Northern White Cedar SwamgMonkton and New Haven.
There may also be some minimal impact at the eflfgeqreliminarily mapped Valley

Clayplain forest south of Rotax Road in MonktorheTProject alignment avoids impact
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to the Silver Maple-Ostrich Fern Riverine Floodpl&orest and Cattail Marsh

communities via use of HDD.

With respect to the sandplain forest, Vermont Gasworked with WDP personnel to

assess how the Project could be designed in a m#ratevould minimize impacts.

Although it is my opinion this forest type withihe Project alignment should not be

considered RINA, to mitigate against undue advengacts to this rare community type,

VGS will take the following steps:

Evaluation of an alternative route along the VELKEQ?2 corridor as a potential
alignment which included a natural resource detinaaand preliminary pipeline
design and calculation of impacts. The K-22 akéue was found to have
greater potential impacts than the 2/28/13 Aligntnen

Avoidance and minimization to natural community anots by routing the Project
along the edge of the community where feasible;

Use of HDD for construction through portions ofstlirea to minimize
construction corridor width (50 feet vs. 75 feetjlalisturbance by equipment;
Maintaining a narrow forest opening (50 feet), vitwall not prevent plant or
animal movement and which may provide rare plaat&s habitat in future; and
Within the patch of sandplain forest found betwb#h 1.35 and MP 1.45,
Vermont Gas will permanently implement the RipaiZame Vegetation
Management protocol (Exhibit Petitioner JAN-12¥udher narrow the clearing

within this area.
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With respect to the Red Maple-Green Ash Swamp2tB8/13 Alignment through this
natural community has been determined to be unatt®das a result of stakeholder
concerns with respect to the original alignmenhe 2/28/13 Alignment has minimized
the impacts to this natural community, which aneitéd to minor clearing of an
approximately 10-foot wide portion off the westexdge of the already cleared VELCO
corridor. Such impacts would not result in any ri@gecting of the community, and
Project activities are not expected to changedimdtive nature of the community (the
wetland hydrology, which is driven by periodic 0# inundation), and impacts should

therefore not be considered undue.

With respect to the Valley Clayplain forest in Nelaven, north of Plank Road, the
Project re-alignment through this natural commuhig been determined to be
unavoidable as a result of stakeholder concerris w#pect to the original alignment.
The 2/28/13 Alignment has minimized the impactthts natural community, which are
limited to minor clearing of an approximately 1@favide portion off the western edge
of the already cleared VELCO corridor. Such impattould therefore not be considered

undue.

The other natural communities are ranked S3 onSZrmont, meaning that high

guality examples are rare but the community itseffot (S3), or the community is

widespread in the state (or the number of highityusikes or total size is low) (S4).
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Only one of the identified sites, the Mesic Maplash — Oak — Hickory forest along Old
Stage Road in Monkton would likely be considergphiicant (not RINA), but impacts
here would be minimal, to the fringe of the comniyrthrough Project clearing for
construction along the east side of Old Stage Ro&umizing impacts to the forest
interior and the overall community. The other mateommunities noted are either too
small in size to be considered significant examplegre subject to ongoing land uses
that will prevent them from being high quality exales.
Natural communities that have been preliminarilypped (such as the Clayplain Forest
in Monkton), or areas where natural community magpvould be subject to detailed

field review or further discussion with the WDPtive Spring 2013, will be mapped and

reported in supplemental testimony and exhibitsetancluded in the 6/28/13 filing.

Please describe the evaluation completedsesagotential impacts of the Project on
RTE species.

From the survey conducted for the proposegeet for RTE species, numerous plant
species were documented. Of these, seven (7)eseihin the study areas are
protected as threatened or endangered under Vemneguiaitions. These are Plains
Frostweed, Muhlenberg’s Sedge, Hairy Lettuce, Hé&gakied Sunflower, Short-styled
Snakeroot, Houghton's cyperus, and Fringe-top @d@3entian. The 2/28/13 Alignment
has been chosen to avoid RTE species to the greatesit practicable, particularly
protected species. As a result, the populatioradl dfiese protected plants lie outside of

the proposed corridor and are either so remotenth@trotection is necessary or, if nearby
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(i.e., at or just beyond the edge of the proposeddor), they can be protected by
fencing and signage. Of particular note, thougta population of the Vermont
Threatened Harsh-leaved sunflower that was prelyiodentified as part of another
project that could not be evaluated in detail fos Project. The alignment passes near
this previously mapped population, and it appearan be avoided, but will need to be
inspected in June 2013 to determine if impacts déel unavoidable (and a Endangered

Species Permit necessary), or to identify any &rrdvoidance measures that may be

necessary (beyond those already suggested).

There will be impacts to three rare (but not prtedf species. One, the Three-Leaved
Rattlesnake Root, occurs in the aforementioned Pi@ak — Heath Sandplain Forest, as
scattered individuals. Once the Project is corstdy the cleared corridor will provide
suitable habitat for this species, which was alsseoved in a nearby cleared area. Hairy
Sedge (ranked S2/S3 by the Vermont Natural Heribagentory), was found in six (6)
places along the proposed corridor (as well asast|3 other sites within the overall
study area) and at each location is representeovayy large population (or several
subpopulations) that extend well off the proposedidor as well as lying within in it.
Potential impacts to this species will be minimiziecbugh the use of wetland matting
and/or restoration of the plants in the Projectidor from rhizomes after construction.
Water hemp (S1) is found in an extensive populatioscattered plants within an
agricultural ditch/farm field west of North StreetNew Haven, as well as scattered

individuals in the VELCO corridor just to the northmpacts may be unavoidable by the
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Project alignment, but may be minimized throughuke of fencing and signage where

able, as well as through use of wetland mattingnduronstruction.

A fourth rare species, Virginia bugleweed, lieshivitthe 2/28/13 Alignment, but will not
be impacted because it occurs on the south batiiediVinooski River where a
directional drill is planned that will pass at depinder the population. It also occurs in
scattered populations west of North Street in Neaweéth, where it can be protected by

fencing and signage.

Populations of a fifth species, Canada Frostweedaasixth, Hairy Wild-Rye, occur at
the margins of the proposed corridor or adjacemicttess roads and can be protected by

fencing and signage.

A seventh species, marsh-mermaid weed, occursnatitiei Cattail Marsh west of

Monkton Road in Monkton, where impacts will be alexd by a HDD.

Several other rare plant populations, mostly ofgpecies noted above, were observed in
the study area, but these populations are remone tine Project as currently planned.
Additional such species include Broad beech-feesche sedge, Fernald’'s sedge, and

Smaller forget-me-not. No impacts are likely tarae to these species.
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With respect to areas along the 2/28/13 Alignmemene rare, threatened, or endangered
plant species may exist, the supplemental dataat@h protocol addresses the timing
for additional field investigations (see Exhibittiener Supp. JAN-3 (2/28/13)). Should
a state-listed plant be found within the additionakstigation areas, feasible efforts to

avoid impacts will be undertaken. If impacts carmmavoided, which is not anticipated,

then an Endangered Species Permit applicatiorb@iprepared and filed.

In regard to terrestrial (non-aquatic) animals,itea for two listed species were
particularly searched. One, the newly listed (Noker 2012) Whip-poor-will, is a bird
that has experienced significant declines in regeats. Evening listening surveys were
conducted at a series of fourteen sites alongttity sirea where the Project is near or
adjacent to forests, but no Whip-poor-wills werargewhich indicates that no prime

breeding habitat is currently present.

Another protected species potentially within thej€ct area is Indiana bat, a species that
uses tree cavities as daytime roosting sites dihedate spring and summer months. In
the Project area, their summer range extends narthfvxom Middlebury through New
Haven and Monkton to Hinesburg, but not north afdsburg. Following protocols
developed for other projects and verbally discuseiéid the ANR personnel, potential

bat trees were identified and surveyed throughweistudy area in these towns for
suitability for use by Indiana bats as maternitioog trees. Several potential trees with

the characteristics noted above were located, @améyof which lies within the 2/28/13
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Alignment, which is on River Road in New Haven, athwill require cutting. Others
trees surveyed occur along North Street in New Hawvea swamp west of North Street
in New Haven, south of Shelburne Falls Road in Blieg, and near Baldwin Road in
Hinesburg, but all of these are avoided by the /22&lignment. An evening “exit
survey” was conducted at each of these potentaliyble trees and no bats were
observed exiting any of these trees. Other ti@egroups of trees, that may be

potentially suitable for maternity roosts were mbite other areas of the study, which

were not surveyed, but are outside the Project atrngea.

With respect to the 2/28/13 Alignment, VHB has adtesl with ANR regarding survey
protocols for Indiana bat in areas that detailegtesys for potential bat trees has not been
conducted. ANR has advised that the protocol enidying potential maternity colony
trees, followed by exit surveys of those trees eyMune 2013, is satisfactory. This
agreed upon approach is presented in the supplahietd work protocol (see Exhibit

Petitioner Supp. JAN-3 (2/28/13)).

Please describe your assessment of necesitidlife habitat within the Project corridor.
As presented in Exhibit Petitioner Supp. JAKR28/13), Section 10.0, VHB’s survey
for NWH within the Project alternatives studied sl areas that are considered deer
wintering area (“DWA”). There is no necessary klaear or moose habitat. The
2/28/13 alignment has been designed to avoid ommie impacts (tree clearing) to

DWA, but approximately 3.9 acres of DWA will regeiclearing for the Project,
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representing approximately 4.6 percent of the DWapped within the Project areas
studied. Of these, 3 acres will be permanentlgrele, and 0.9 acres will be temporarily
cleared for construction. Due to the limited clegrof DWA, the Project will not
significantly impact the shelter value of the oviensapped DWA or any individual
functioning DWA. Further, minor clearing withindtshelter should create edge habitat,
enhancing the amount of available tree regener&iodeer to browse upon during the
winter. The minimal clearing width required amu some cases, the habitat benefits of
introduction of forest edge and browse createchieycteared corridor, will reduce

impacts to DWA. The Project’s avoidance and miagtion of clearing within DWA

will mitigate against undue adverse impacts to DWA.

Will the Project result in an undue adverseatfon RINAs or destroy or imperil

necessary wildlife habitat or endangered species?

No. Based on the analyses that have beearpeefl, these resources have been mapped,
and the appropriate mitigation measures will beeutatken, as described above, such that
the Project will not result in an undue adverseadntgo RINAS, or destroy or

significantly imperil necessary wildlife habitat endangered plant species.

3. Project Alternatives

Please describe the consideration of altegsain order to minimize the environmental

impacts of the Project.
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A33. As described in the testimony of James Hanseries of seven criteria were established

which governed the development of conceptual pt@jkernatives from an engineering
perspective. Various alternatives included difféi@mbinations of pipeline segments in
the northern portion of the Project (in/around Bigton) as well as the southern portion,
to access Vergennes and Middlebury. Ultimatelptal of five alternatives were
identified for the comparison of potential enviroemtal impacts of the Project. These
consist of two conceptual alignments for the nartteegment and three alternatives for
the southern segment. To the north, the alteraatgments studied consisted of the
CCCH alignment, and a more westerly alignment clas8urlington that follows a
portion of the 1-89 corridor. For the southerntjor, the segments consist of the
VELCO Northwest Vermont Reliability Project (“NRP&Jignment, the US Route 7
corridor, and finally the more easterly VELCO K4R83 & 370 corridor. Thus, the five
alternatives can be summarized as follows:

* Alternative 1: 1-89 to NRP;

* Alternative 2: 1-89 to US-7,

* Alternative 3:CCCH to NRP;

» Alternative 4: CCCH to US-7; and

» Alternative 5: CCCH to VELCO K43/ K63 & 370 Corad
These alternatives are described more fully inésémony of James Howe, as well as in
the Alternatives Analysis report prepared by VHBtpport the Project’s application to
the USACE pursuant to Section 404/Section 10 (sénbiE Petitioner Supp. JAN-13

(2/28/13)).
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What types of criteria were considered inAlternatives Analysis?

Broadly speaking, the categories that weresickamed included: land use (number of
parcels), system risk and consequence, archaealagsources, aesthetics (land cover),
wetlands, streams, floodplains, water source ptioire@reas and plant/wildlife habitat.
The specific metrics used and quantities determioedach of the five alternatives
studied are presented in the Alternatives Analyepp®rt (Exhibit Petitioner Supp. JAN-
13 (2/28/13)). The system components (e.g. trassomn pipeline length) and projected

cost are also presented for each alternative.

Please describe the results of the Alternaithrealysis.

Because of the high amount of natural resauirog@act and degree of potential system
risk and consequence associated with not only pgs$isrough more densely developed
areas including in close proximity to railroad Bpélternative 1 (I-89/ NRP) was not
selected as the preferred alternative. Alterna&8iV€CCH / NRP) was dismissed for
similar reasons; it has the overall highest nattgsburces impact and would involve the
most land during construction. Though Alternati2emnd 4 have the lowest overall
natural resources impacts, because of the potdatiabnsiderable system risk and
consequences associated with pursuing an alignat@mg US Route 7, neither alignment
was deemed to be practicable. Therefore neitherddtive 2 nor 4 was selected as the
preferred alternative. While Alternative 5 hash@gnatural resources impacts than

Alternatives 2 and 4, these alignments along USt&®@ware not practicable due to the
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potential for considerable system risk and consecgee Compared to Alternatives 1
and 3 (NRP alignments), Alternative 5 would hawedosystem risk and consequence
and would generally have lower natural resourceaicitgy Based on the impact analysis
for Alternatives 1 through 5, Alternative 5 was s8p as the preferred alternative. A
significant contributing factor to this selectiomsvthe greater flexibility of the
Alternative 5 corridor with respect to strategitimement of the pipeline alignment. In
other words, existing land uses, including moreémtw-south trending roadways, are
present along Alternative 5 compared to Alternaiveand 3, and are a distinguishing
factor. This setting provides a more suitableidorrfor evaluating potential alignment
rerouting and identifying opportunities to avoidpatts to natural resources and
minimize unavoidable impacts. Alternative 5 becaeferred to as the Preliminary
Alignment, with the results of the refinement oé tdignment becoming Alternative 5a
or the “Final Alignment,” which was the basis foetDecember 2012 filing. With the
proposed reroutes as described herein, the 2/28ig8ment is also referred to as

Alternative 5b. | have previously described thieidance and minimization measures

that have been accomplished through the developai¢hé Project.

4, Collateral Permits

Does the Project require any collateral pexnaitating to the criteria you address above?
Yes, as noted above, the Project will reqtheeissuance by DEC and FWD of several
permits or authorizations. A summary of the statusollateral permits is provided as

Exhibit Petitioner Supp. JAN-3 (2/28/13).
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5. Conclusion
Q37. Does this conclude your testimony?

A37. Yes.
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Mr. Nelson’s testimony provides supplemental mategsulting from the collection of
additional field information during Spring 2013,wsll as from proposed modifications to the
Project which have been made in response to stideshmomments which result in overall
reductions in Project impacts. Second, his testynmesponds to the testimony provided by
other parties regarding environmental issues.

May 20, 2019 Supplemental Attachments



TABLE OF CONTENTS

i o1 { oo [ 6T oo ST TSP PSSR PP 1
2. Updated Project ANAlYSES........ccooiiiiiiiiesiesieeee e 3
3. Statusof Collateral Permits ... 13
4. RepONSeto ANR WITNESSES.......coiiiiieiiiiiinie ettt nae e 15
5. Responseto Landowner WItNESSES........cccceviiirierieieieesesie s 27
B.  CONCIUSION ...ttt e et b e et b e b nn e e s et e sne e eneas 29

6/28/13 EXHIBITS

Exhibit Petitioner Supp. JAN-2 (6/28/13)  Supplena¢iatural Resources Memorandum
dated 6/27/13 with Attachments:
1. VHB Spring 2013 Natural Resource Studies
Supplemental Memorandum, May 3, 2013
2. Updated NR mapping
3. Wetland/stream summary tables
4. Supplemental Art Gilman memo (6/24)
5. Supplemental Art Gilman memo (4/23)
6. Swamp substrate memo (5/24)

Exhibit Petitioner Supp. JAN-4 (6/28/13)  Vermong&ficant Wetlands (Class Il) Summary
Memorandum

Exhibit Petitioner Supp. JAN-7 (6/28/13)  Streameddttion/FEH Review Documentation
Memorandum

Exhibit Petitioner Supp. JAN-8 (6/28/13)  Sectiorl44 Permit Application Description
Memo

Exhibit Petitioner Supp. JAN-9 (6/28/13)  Sectior8 Btormwater Technical Memorandum
Attachments:
1. Updated EPSC plan set
2. Access Road summary table

Exhibit Petitioner Supp. JAN-13 (6/28/13) Alternvats Analysis for Section 404/Section 10
Review (5/3/13)

Exhibit Petitioner Rebuttal JAN-1 Vegetation Managat Plan (including NNIS)

May 20, 2019 Supplemental Attachments



Exhibit Petitioner Rebuttal JAN-2 Natural CommufRYE Plant Impact Analysis

Memo
Exhibit Petitioner Rebuttal JAN-3 Photographic @ag at MP 24.6 to 24.7
Exhibit Petitioner Rebuttal JAN-4 Remaining Naturasource Investigation Areas

Memorandum

May 20, 2019 Supplemental Attachments



10

11

STATE OF VERMONT
PUBLIC SERVICE BOARD

Petition of Vermont Gas Systems, Inc., )

requesting a Certificate of Public Good pursugnt

to 30 V.S.A. § 248, authorizing the construction

of the “Addison Natural Gas Project” consisting

of approximately 43 miles of new natural gas )

transmission pipeline in Chittenden and )

Addison Counties, approximately 5 miles of ) Docket No. 7970
new distribution mainlines in Addison County,)

together with three new gate stations in )
Williston, New Haven, and Middlebury, )
Vermont )

SUPPLEMENTAL & REBUTTAL TESTIMONY OF
JEFFREY A. NELSON
ON BEHALF OF
VERMONT GASSYSTEMS, INC.

1 [ ntroduction

Q1. Please state your name, occupation, and bsshueksess.

Al. My name is Jeffrey A. Nelson, and | am the Diog of Energy and Environmental
Services for the Vermont office of Vanasse Hangarsin, Inc. (“VHB”), located at

7056 U.S. Route 7, in North Ferrisburgh, Vermont.

Q2. Are you the same Jeffrey A. Nelson that presipprovided testimony in this docket on

December 20, 2012 and February 28, 2013?

A2. Yes.

Q3. What is the purpose of your testimony?
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The purpose of my testimony is twofold. Filsuill present supplemental material to
the Board resulting from the collection of addi@bfield information during Spring
2013, as well as from proposed modifications toRhgect which have been made in
response to stakeholder comments which resultenativeductions in project impacts.

Second, | will respond to the testimony providedktyer parties regarding

environmental issues.

Please describe the overall impact of charm#set Project since the prior filing with the

Board (the “2/28/13 Alignment).

The supplemental testimony of John Heintz dbesrthe specific design changes that

have occurred between the 2/28/13 Alignment an®t?&/13 Alignment. A summary

of significant environmental impact avoidance aridimization efforts associated with
these changes are as follows:

* Responsive to Agency of Natural Resources (“ANRYuests, all wetland crossings
have been re-examined and additional constructiase narrowing of the disturbed
corridor width will occur at 34 wetland and wetlamdiffer locations (beyond the 36
locations where narrowing was previously included)ere this is feasible as
presented in Exhibit Petitioner Supp. JH-16 (6/38/1

» Similarly, for areas where the Project will croggm#ficant natural communities,
additional narrowing of the construction zone witcur at three locations, beyond

the one crossing previously included.
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* A Class Il wetland in Williston, along the CCCHgliment has been avoided as a

result of realignment based on stakeholder ingstjlting in a decrease of over one

acre in wetland impact.

As a result of the supplemental field work céetgrd during Spring 2013, is the
evaluation of the project corridor complete?

As described in A9 of my 2/28/13 Supplementasfimony, certain areas along the
Project alignment required further field investigat(See Exhibit Petitioner Reb. JAN-
4). This work has been completed during Spring32@lthe degree possible given
landowner permission. As a result, data collechias occurred within all but 1.8 miles
of the 46 miles of transmission and distributionmeignments, and all but certain
minor areas of proposed access roads. Withinetmaining areas we have utilized
available information from prior surveys, publigadivailable GIS-based data, or
approximated features from off-site locations. aA®sult, | believe that there is
sufficient data available at all locations for teeiew of conformance with the criteria
that | describe below. We have prepared a summamorandum which lists and

describes these areas, which is provided as Expdtitioner Reb. JAN-4.

2. Updated Project Analyses

Criterion 1(B) Waste Disposal and Criterion 4 Soil Erosion
Please describe additional information wittpees to stormwater that has been prepared

by VHB for the Project.
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Since the 2/28/13 filing, VHB has prepared étetl, on May 3, 2013, an Individual
NPDES Construction Stormwater Discharge Permit DON) Application. This
application was provided to all parties in this {88t 248 proceeding through a
supplemental discovery response by VGS on May 832®\Iso, an updated Stormwater
Technical Memorandum including a revised EPSC B&irand an Access Road Details
summary table have been prepared to reflect thueseges that resulted from collection
of additional field information and stakeholder up (See Exhibit Petitioner Supp. JAN

9 (6/28/13)). The plan changes presented in timegerials reflect only minor changes to

the information presented on 2/28/13.

Do these proposed modifications to the Prajkahge your opinion with respect to the
conformance of the project with incorporated AcO Zxiterion 1(B)?

No. Since the changes that have been madaabnresult in reduced environmental
impacts (e.g. narrowing of construction corridothin sensitive areas), the EPSC Plan
provides comparable or improved construction pcastand protection of water
resources. Therefore, my opinion is that the tajall continue to meet applicable
health and environmental conservation departmepuiiatons regarding the disposal of

waste and does not involve the injection of wasatenials into groundwater or wells.

Criterion 1(D) Floodways
Please describe additional information witlpees to floodways that has been gathered

by VHB for the Project.
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Supplemental mapping has been prepared to &egwoposed minor revisions to project

alignment. See Exhibit Petitioner Supp. JAN-7 (6133.

Have the number of proposed stream crossirgysgeltl in comparison to the 2/28/13
Alignment?

Yes. A total of 22 crossings of streams/riveith greater than 1.0 square miles
watershed area were proposed in the 2/28/13 Aliginmehe 6/28/13 Alignment
includes 21 crossings. Of these, 14 are unchargber with respect to location or
proposed crossing type, from the 2/28/13 Alignmang for the seven which have been

revised, supplemental analyses are presented iiERetitioner Supp. JAN 7 (6/28/13).

Have additional analyses with respect to flpamhe areas been performed?

Yes. Atthe request of ANR made during a nmgeield on June 7, 2013, VHB has

evaluated locations or stream segments at whicpribposed transmission line is

adjacent to a stream/river, but does not crossvttter body. These locations include:

* Unnamed Tributary to the LaPlatte River (Hinespur South of Charlotte Rd
crossing

* Unnamed Tributary to Lewis Creek (Monkton) — Noof Rotax Road crossing

* Unnamed Tributary to Little Otter Creek(MonkteaMonkton Swamp to Parks-
Hurlburt Road

» Little Otter Creek (New Haven)
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* Unnamed Tributary to the Little Otter Creek (Ne\aven) — Town Hill Road

crossing, south approximately 1 mile.

What was the outcome of these analyses?

VHB determined that there are no additionabtamns where the project alignment will
intersect a Fluvial Erosion Hazard (“FEH") assoethtvith a defined stream channel (i.e.
not located within a wetland complex), beyond ttneasn crossings previously identified
and evaluated. Put another way, the Project has thesigned in a way that avoids the
pipeline being located within FEH zones, exceptnetibere are necessary stream/river

crossing, which have been previously described.

Do these proposed modifications to the Prajeahge your opinion with respect to the
conformance of the project with incorporated Acd Zxiterion 1(D)?

No. The changes that have been made desoltiin any changes that would result in
additional impacts to floodways. Therefore, mympn continues to be that the Project
will not permanently restrict or divert the flow tdbod waters, or endanger the health,
safety and welfare of the public or of riparian @sduring flooding; and the Project
work within a floodway fringe will not increase tipeak discharge of the river or stream
within or downstream of the Project area or endatfgehealth, safety, or welfare of the

public or riparian owners during flooding.
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Criterion 1(E) Streams
Please describe additional information andyaea completed with respect to the
Project’s impacts on streams.
Since the 2/28/13 filing, VHB has providedwgpdated filing to Chris Brunelle, River
Management Engineer at the Vermont Department wir&mmental Conservation (“VT
DEC” or “DEC”) on May 3, 2013 with detailed informan regarding the proposed
stream crossings. This information was providedlitparties in this Section 248
proceeding through a supplemental discovery regpbypsd/GS, on May 8, 2013. We
have also worked with VT DEC and the U.S. Army Goop Engineers (“USACE”) to
assist in their review of the application materialsd to identify additional opportunities
for impact avoidance and minimization. As noted\a) the Project alignment crosses
one less stream than previously proposed (a redufrtm 22 to 21 crossings). The
resultant updated summary of impacts to strearpsoidded as Exhibit Petitioner Supp.

JAN 7 (6/28/13).

Has information been provided regarding tregiteof the Horizontal Directional
Drilling (*HDD”) crossings?

Yes. On sheet ANGP-T-G-020 of the EPSC Pktn(See Attachment 1 to Exhibit
Petitioner Supp. JAN 9 (6/28/13)), a table has h@ewmided which indicates design
criteria that will be used for each HDD locatios@siated with stream, wetland or
cultural resource crossings, including:

* Resource width
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» HDD length (to avoid resource)
» Elevation below resource (of proposed drill)

* Entry elevation

+ Exit elevation

How will the collateral permits associatedwthe Project ensure the protection of
streams?

The protections built into the EPSC Plap@sented in the INDC, Section 404/401, and
Section 248 Stream Alteration review, as well &stiipes of conditions typically

imposed in such permits, will protect streams m\ftinity of the Project.

Do these proposed modifications to the Prajeahge your opinion with respect to the
conformance of the project with incorporated AcO Zxiterion 1(E)?

No. The changes that have been made wiltesailt in additional significant impacts to
streams. Therefore, my opinion continues to bettledesign and implementation
measures, taken in combination with the review@dlitional requirements included
with Project permitting, will protect the naturardition of streams, and will not result
in endangerment to the health, safety, or welfad@ining or downstream landowners

from stream channel impacts.
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Criterion 1(F) Shorelines
Have there been any changes to the Projex #ie 2/28/13 filing that would alter your
evaluation of the Project under incorporated A@ Z5iterion 1(F) as presented in your
prior testimony?
No. None of the Project changes alter théyarsthat | have previously described.

Therefore, my opinion continues to be that thelélvei no undue or adverse impacts to

shorelines as a result of the Project as speadifi€titerion 1(F).

Criterion 1(G) Wetlands

Please describe additional information andyaea completed with respect to the
Project’s impacts on wetlands.

Since the 2/28/13 filing, VHB has prepared &ledl with VT DEC on May 3, 2013, a
Vermont Wetland Permit application and Section Wxter Quality Certification
application for the Project. These applicationsenmovided to all parties in the Section
248 proceeding through a supplemental discoveporese by VGS on May 8, 2013. We
have also been continuing to work with VT DEC arf8ACE to assist in their review of
the application materials, and to identify anyHiertfeasible opportunities for impact
avoidance and minimization. These resulting chamge reflected in an updated
summary of impacts to class two wetlands and bsifidrich is provided as Exhibit

Petitioner Supp. JAN 4 (6/28/13).

Have the proposed Class Il wetland impaots the Project changed?
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Yes. Impacts have been reduced. From/@&'P3 plan set, the total Class Il wetland
impact was 6.68 acres, consisting solely of termyaaad secondary impacts (i.e. no
permanent fill impacts). Based on the 6/28/13 glet the total impacts from the Project

will be 5.29 acres. As with the prior plans, diréiimpacts to Class Il wetlands will be

fully avoided.

Have the proposed Class Il wetland buffgraats from the Project changed?

Yes. Impacts have been reduced. From/2&'P3 plan set, the total impact to buffers
of Class Il wetlands was 6.62 acres, including @dres of permanent fill impacts.
Based on the 6/28/13 plan set, the total impaots the Project will be reduced to 6.22

acres, including 0.13 acres of permanent buffer fil

Do these proposed modifications to the Prajeahge your opinion with respect to the
conformance of the project with incorporated AcO Zxiterion 1(G)?

No. The changes that have been made redaatount of impact to Class Il wetlands
and buffers. Therefore, my opinion continues tdHag the design and implementation
measures, taken in combination with the review@dlitional requirements included
with the Section 404/401 and Vermont Wetland pemgt will ensure that undue

adverse effects to significant Vermont wetlandsaa@ded.
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Criteria2 & 3 Water Supply

Q22. Have there been any changes to the Projess tie 2/28/13 filing that would alter your

A22.

Q23.

A23.

Q24.

evaluation of the Project under incorporated A E5iteria 2 & 3 as presented in your
prior testimony?

No. None of the Project changes alter théyarsathat | have previously described.
Therefore, my opinion continues to be that the éatdpas sufficient water available for
its needs and that the Project will not cause aeasonable burden on existing water

supplies.

Criterion 8 RINA, Necessary Wildlife Habitat and Endangered Species

Please describe additional information andyaea completed with respect to the
Project’s impacts under Criterion 8.

Since the 2/28/13 filing, Gilman & Briggs Enwnmental have completed additional
Spring 2013 field assessments of potential RTEtmaourrences. This information is
provided as Attachments 4 and 5 to Exhibit PetérdBupp. JAN 2 (6/28/13). We have
conducted a springtime field visit with ANR persehto inspect areas that may comprise
forested significant natural communities. As dissat further below, VHB has also
performed an impact analysis to assess both temypana permanent impacts to RTE

plants and significant natural communities. (Sebikik Petitioner Reb. JAN-2).

Have the Project impacts on protected spetianged?
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With respect to animals, the Project willuk in no impacts to threatened or endangered
species. With respect to plants, since the 2/28lh8, additional avoidance and
mitigation measures have been undertaken as sumedan Exhibit Petitioner Reb.
JAN-2. Also, much more specific and detailed imation has been compiled on the
locations, extent, and size of existing RTE plaspydations. Consistent with my 2/28/13
testimony, no impacts to plants protected undemp@hal 23 of Title 10 (threatened and
endangered) species will occur as a result of tboge€t. With respect to rare plants,
impacts have been reduced, as a result of the mumerfforts to avoid both temporary
(construction phase) and permanent impacts. @a&ilplant population occurrences
within or immediately adjacent to the Project LQ10,long term impacts are projected to
occur at 24 of these, and for only three of thesations (all of the same plant species)
do the impacts exceed 20% of the mapped populatiin,none of these impact amounts
being considered undue or having the potentiaksalt in imperilment of this species

(See Exhibit Petitioner Reb. JAN-2).

Have the Project impacts to significant rdtacommunities changed?

Since the 2/28/13 filing, additional avoidarand mitigation measures have been
undertaken to protect these areas, as summarizexhibit Petitioner Reb. JAN-2.
Again, a more detailed evaluation has been perfdrofiéroject activities and potential
temporary and permanent impacts. Our evaluatidghesde communities is described in
greater detail below, in my responses to the testinof ANR witness Eric Sorenson.

As a result, the permanent Project impacts wilhbenore than seven percent of any of
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the identified significant natural communities, witone of these impact amounts being

considered undue or having the potential to r@suihperilment of these communities.

Do these proposed modifications to the Prajeahge your opinion with respect to the
conformance of the project with incorporated AcD Zxiterion 8?

No. By incorporating numerous revisions agfthements, the Project will not result in
an undue adverse impact, nor imperil, any protectadre plant species, or significant
natural community. Further, given the minimal irapassociated with Project activities,

we do not believe that further mitigation is wateah

Status of Collateral Permits

Can you provide an update on the status afdhateral permit applications?

Yes. As | have described above, all applieaolllateral permits which were originally
filed with VT DEC in December 2012 were re-filedtwthe individual DEC programs
on May 3, 2013, reflecting the alignment revisiomsde on 2/28/13 and 4/30/13. These
collateral permit filings will be updated and filedth DEC to reflect the subsequent
minor changes described above, which reduce prioygzcts further. However, in the
meantime, | believe that the DEC programs haveaaefit information to review the

permit applications that have been filed for thej&ut.

Is it uncommon in your experience to have iplalffilings to review agencies for a

project of this type?
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No. For a project of this type, it is veynamon. As a project undergoes detailed review

and as stakeholder concerns are presented, | behavit is a responsible approach for
an applicant to work with reviewers and stakehadersee if it is possible to make
changes to a project, as feasible, to address nmcaised. Additionally, as a project is
further defined from an engineering design stamlpdiiere are certain constructability
issues that may come to light. All of these anestderations which have led to the
revised alignments and refinements that have oedurThe fact that numerous
opportunities have been identified to address ams¢@void or minimize impacts, or
enhance constructability, and that Vermont Gasnwg&ed constructively with those
involved to implement changes to the Project alignthwhere feasible show that the

Project is achieving the objectives of the involysdmitting programs.

Have you been in communication with ANR retpraregarding their review of the
Project?

Yes. We have conducted several meetingsiadisits to explain and review various
aspects of the Project, as well as to obtain Agetafy feedback. We have made our
staff continuously available to provide additiomdbrmation and address questions or
comments of reviewers as they have arisen. Asudtref these communications, as
described above, the Project has been modifiecaimyrmstances to further reduce

environmental impacts.
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Responseto ANR Witnesses

Have you reviewed the testimony of ANR wisessin this matter?
Yes, | have reviewed the testimony of ANR w#res Calvi, Popp, Quackenbush and

Sorenson.

Regarding the testimony of Robert Popp at gagéease explain the difference in
protection accorded to rare, threatened and endech &R TE”) species in Vermont.

Yes. State-listed threatened and endang@exies are protected in Vermont pursuant to
Chapter 123 of Title 10. Any proposed impactsuchsspecies require a Takings Permit

from ANR. Rare species are not regulated undsrdfaitute.

How does this difference apply to the Project?

First, as described previously, all RTE spedn the Project Investigation area have been
mapped by Art Gilman of Gilman & Briggs Environmah{‘GBE”), and this

information has been presented previously (se@achthent 6 of Exhibit Petitioner Supp.
JAN-2 (6/28/13)). With one possible exception, reject has avoided all protected
(threatened and endangered) plant and animal specrid therefore no Takings Permit is
expected to be required. That possible excepsidhe potential occurrence of Harsh
sunflower, which may occur on a property that V@@gslnot have landowner permission

to access.
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No rare animal species will be impacted by the éutoj Further, all feasible efforts have
voluntarily been made to avoid rare plant speci&& have recently prepared a summary
of all RTE occurrences (including the size of epopulation), mitigation measures and
proposed potential unavoidable permanent impaetsExhibit Petitioner Reb. JAN-2).
Given the degree of avoidance and impact mitigatiam has been accomplished with

respect to both the construction and operationasgé of the project, we conclude that

the Project’s impact to rare plants is not undue.

Please address Mr. Popp’s comment at ppegdding the completion of RTE
inventories.

To the extent that property owner permissias been obtained, all resource inventories,
including RTE surveys, have been completed. Th&immarized in our Natural
Resources Supplemental Memorandum (See Exhibtidhett Supp. JAN-2 (6/28/13)).

No further resource information is anticipated ¢odvailable for the Project during the
permitting/review phase. Should Harsh sunflowefdusmd on the parcel once site access
is available for inventory work, avoidance or petimg would need to be completed

prior to project construction.

Please address Mr. Popp’s comment at pp.régdiding the placement of matting over
rare plants for more than five consecutive daysnguihe growing season.
As described in the supplemental testimonyabin Heintz, the Project cannot commit to

restricting the duration of mat placement in swmtations for this duration. However, to
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minimize potential impacts, the Project’'s EPSC las been modified to specify that the
duration of mat placement in resource areas benmued. See Attachment 1 to Exhibit
Petitioner Supp. JAN 9 (6/28/13), at Sheet ANGP-T4Q. As such, and from review of
post-construction revegetation of similar wetlaneba matted during construction (e.g.
VELCO'’s Northwest Reliability Project), it is my opon that with adherence to the

EPSC plan, vegetation, including those rare pléraswould be matted, would

successfully re-establish.

Please address Mr. Popp’s comment at pagad ®Ir. Sorenson’s comment at page 24
regarding the need for post-construction restongpians for specific areas of the Project.
At the request of ANR, VGS has engaged VHPBr&epare a Post-Construction
Restoration Plan which has been incorporated asniotthe EPSC plan set. See
Attachment 1 to Exhibit Petitioner Supp. JAN 9 @3) at Sheet ANGP-T-C-011.
Specifically, this plan provides that for naturasource areas such as significant natural
communities, RTE plant vicinities, wetlands, an@ain buffers, specific site restoration
protocols have been provided to facilitate restonabeyond routine EPSC stabilization.
This includes the types of seeding (where applegadahd mulching (where applicable) to

be performed, as well as any other special treanen

Please address Mr. Popp’s comment at pagaed ®1r. Sorenson’s comment at page 24-

25 regarding non-native invasive species.
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At the request of ANR, VGS has engaged VHPBrpare a non-native invasive species
plan, which is included as a component of the Vatget Management Plan. See Exhibit
Petitioner Reb. JAN-1. VGS has agreed to mondoahd remove newly-found invasive
species that enter the project area in the vicwiitwetlands, significant natural
communities, stream buffers, and RTE plants, whegee is project-related disturbance,
as specified in the plan. However, it is importamtecognize that much of the Project
corridor is currently (pre-Project) inhabited bynmerous invasive species, and other
species are colonizing the area on an ongoing,dasiefore it is not possible for VGS
to eradicate these. Further, to the extent thatinfestations which may occur post-

project are associated with a broader areal oaocerecontrol of such occurrences would

be beyond the ability of VGS to control.

With respect to the testimony of Alan Quackesibat A19, do you believe that the
materials previously presented constitute a cora@pplication for the purposes of DEC
Wetland program review?

Yes. The VWP and 401 applications were ogthnfiled with DEC on December 20,
2012. These applications were updated on May B3 2€flecting the re-alignments
described previously as the 4/30/13 Alignmentoun initial filing we presented an
overall Project permitting schedule, including atdral permits (See Exhibit Petitioner
Supp. JAN-3 (2/28/13)), which remains valid. Aduafially, we have conducted meetings
and site visits with wetland program personnehim ¢ontext of these applications. The

materials previously provided in these two filingsh DEC are complete, and we would
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urge DEC wetlands personnel to expeditiously reuiesse applications and provide any

further comments they may have.

Please comment on Mr. Quackenbush’s testirabA20, requesting that additional re-
examination of avoidance/minimization measures triighaccomplished, including
relocation of the alignment parallel to roads, esulicing the construction width through
wetlands and significant natural communities.

Please see the testimony of John Heintz atbi>Petitioner Supp. JAN-13 (6/28/13)
for a discussion of why additional relocation of tlignment adjacent to roads is not
feasible, based on stakeholder/community inputth\Wispect to narrowing, we have
comprehensively re-reviewed the entire projectrafignt, including all wetland and
natural community vicinities with an eye toward diddhal narrowing opportunities, and
have identified 34 such locations, which are nogoiporated to the current EPSC Plan
set. As noted above, this further reduces wetéarttbuffer impacts associated with the

Project.

Please comment on Mr. Quackenbush'’s testimbAR4, suggesting that ANR may
request seasonal limitations on construction dueeeding birds.

As described previously, there are no RTEnahispecies (including birds) within the
Project corridor. | am not aware of the Board isipg such a sweeping limitation on
construction practices, particularly where no prted species are involved. As

described in the testimony of John Heintz, theeenaany complex and overlapping
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constraints that impact the sequence and timirapo$truction of a linear pipeline
project such as this. Introducing this type ofseeal limitation which would preclude
project construction for 60 to 90 days during thene earthwork season in Vermont (i.e.
no frozen soil and challenging EPSC implementatwolld be highly problematic, and

as described by John Heintz, create major disratfgroject schedule and cost.

Therefore, |1 do not believe such a limitation ipegpriate or warranted.

Please comment on the testimony of ANR wer&sc Sorenson at A7 regarding his
proposed determination of RINA areas associatdil tve Project.
We do not agree that all of the areas citeMbySorenson qualify to be determined by

the Board to be RINA, as explained below.

Please review the first site identified by. Morenson, and your response in
consideration of the proposed Project design asdcieted impacts.
With respect to the Pine-Oak-Heath Sanddfairest in Colchester and Essex, which is
designated by ANR as an S1, or extremely rare aatommunity, we agree that this
area is appropriate to be considered RINA. Howesareral mitigating factors need to
also be considered with respect to the extent aistireg quality of this natural
community. First, the project passes through gmcaht to four small patches of this
community type based on VHB field assessments dB8d@apping provided by ANR.
Starting at the north, the project passes alongdge of a small patch of this community

type at MP 0.85 to MP 0.95. The overall size g ffatch is 16 acres, and the project
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would affect approximately 0.32 acres (permanemiaich only), at the edge of the

forested patch, representing approximately 2% efitea.

The second area is from MP 1.07 to 1.3 where tbeg would cross a patch of this
community type of fair quality (C ranking), whichireently features numerous off-road
vehicle tracks, solid waste disposal areas, aner dthman disturbances. The project

would permanently impact approximately 1.18 acifehis 43 acre block, or about 2.7%.

The third area, from MP 1.36 to MP 1.46 is ran&ed good quality sandplain forest (B
ranking), and VGS has proposed to cross this asieg tHDD to avoid construction
phase soil disturbance. A reduced width corridalso proposed for the operational
phase of the project to minimize ongoing impacee(&xhibit Petitioner Reb. JAN-1).

The permanent impact due to the Project would b@ Acres.

The fourth and final forested patch is locatetMBt1.65 to 2.0. This is also a good
quality example of this community type, and thejgcbhas made efforts to avoid and
minimize impacts, including locating the pipelingament along the edge of the patch
where possible and reducing the construction widtk.a result, the project would

permanently impact 1.61 acres of this 24 acre paichpproximately 6.7% of the area.

What will the permanent clearing width beotlgh these sandplain areas?
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For the four areas where the Project alignrpasses through a patch of sandplain, the
permanent cleared width of the corridor will befé6t. However, to minimize the
impact on this community, a special vegetation rgangent detail involving a
“feathered” edge treatment will be implementeddascribed in my direct testimony as
well as the vegetation management plan (See EXPéiitioner Reb. JAN-1). The idea
here is that the permanent cleared/mowed corridaidvbe reduced to only 20 feet
wide, with 15 feet on either side of this corridombe allowed to regenerate as shrub/tree
growth with progressively greater heights maintdinser to the edge of the corridor.
This will allow for the necessary aerial observatad the pipeline corridor, as explained
by Marc Teixeira, since the pipeline alignment wbabt be obscured by tree canopy. At

the same time, this technique ensures that theofdssest cover is minimized to the

degree feasible.

Do you believe these impacts are undue?

No. As | have described above, the Prdyastmade significant efforts to minimize
impacts from construction and operation of the loige while continuing to meet the
overall purpose. Additionally, the narrow openinigat will remain would more or less
mimic natural openings in this type of forest, whare compatible with continued
maintenance of forest cover and in fact provideoopymities for rare species to colonize.
Therefore, | would not consider the Project impagtse undue nor imperil the ongoing

viability of this natural community.
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Please comment on Mr. Sorenson’s discussipp.d5-16 regarding the Wet Clayplain
Forest at the LaPlatte River in Hinesburg.
At MP 19.2-19.4, the Project passes adjaieah area (18 acres) of wet clayplain forest
(ranked as S2) which is currently bisected by astiexy VELCO corridor. We are not
aware that the Board or another tribunal has fahredcommunity type to be RINA. In
fact there are numerous efforts around the Champalley to restore clayplain forest,
suggesting that it is not “irreplaceable.” Howewee do agree that this community

constitutes a state significant natural commurihd the Project alignment has been

planned accordingly.

Will the Project impact this area?

The Project has been designed to minimizeastgto this feature. The pipeline
alignment is 10 feet within the existing, cleareBINCO corridor and as described in the
supplemental testimony of John Heintz, constructype 2D (and type W) will be used,
which results in a narrowed work corridor to miraeiclearing. Additionally, the area of
permanent clearing amounts to a ten foot wide saathe edge of the western edge of
the VELCO corridor, which would also be maintained “feathered” configuration.
This area in its current state is partially cleadeé to the irregular forested edge along
the VELCO ROW. Given these protections, the Ptojelt not adversely impact this

feature.
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Please respond to Mr. Sorenson’s discusdipp. 16-17 regarding the Wet Clayplain
Forest at Lewis Creek in Hinesburg.
Again, we do not believe this community tyyses been generally regarded as RINA.
With respect to this specific location, at MP 22t8%22.97, the pipeline alignment again
is located 10 feet within the VELCO corridor, a rega specifically proposed by
Vermont Gas to minimize clearing of forest cov&his entire area (including the Lewis
Creek crossing) will be drilled using HDD, thus aling soil disturbance. A ten foot
width of clearing, to be maintained as a feathewgk, is proposed immediately west of
the existing 150 foot wide cleared VELCO ROW. Werbt believe that this area
constitutes a wet clayplain forest type, as thigaihnatural community survey in this
location did not identify it as the type, and itlbes occur, is likely more accurately
mapped further west of the VELCO corridor. However landowner permission is

currently available at this time so the absendhisffeature cannot be conclusively

verified by ANR.

Will the Project impact this area?

As described above, the Project has beeguiedito minimize impacts to this feature.
The strip of permanent clearing at the western edigiee VELCO corridor is likely to be
maintained as a feathered edge if found to bectinsmunity type, and is an area which
is currently partially cleared due to the irregutanested edge along the VELCO ROW.

Post-construction management of this area is sutgemordination with the Vermont
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Land Trust, however. Given these protectionsPtogect will not adversely impact this

feature, should it be determined that it is indaedet clayplain.

Please address Mr. Sorenson’s comments a7p}8B regarding the Wet Clayplain Forest
south of Rotax Road in Monkton.

At this location (MP 24.66 to 24.77), thermpanent and temporary cleared corridor are
entirely within the existing agricultural field.irffe we do not have access to this
property, we are providing a georeferenced phopdgreaken from the South (at Bailey
parcel property line) with the project alignmenpetimposed (See Exhibit Petitioner
Reb. JAN 3 (6/28/13)). This photograph documemas the Project would not result in
any impact to this feature, therefore relocatiothefalignment as suggested by Mr.

Sorenson is not warranted.

Please respond to Mr. Sorenson’s discusgipp. 18-20 regarding the Northern White
Cedar Swamp and Cattail Marsh within the Mt. FlardMonkton) Swamp.

Mr. Sorenson has requested information erdépth of the peat layer. Preliminary field
data was obtained by VHB and is provided as Attaaiirg to the Natural Resources
Supplemental Memorandum (Exhibit Petitioner SugfN-2 (6/28/13)). As described in
the testimony of John Heintz, the Project has lissgned to avoid or minimize impacts
to this feature through the use of HDD, which Ww# at a depth below the unconsolidated
layer as is known from a survey of the former atigmt in the swamp. Additionally, the

Project proposes the implementation of a vegetatianagement plan which would

May 20, 2019 Supplemental Attachments



10

11

12

13

14

15

16

17

18

19

20

21

Q50.

A50.

Q51.

AS51.

Q52.

A52.

Addison Natural Gas Project, PSB Docket N0.7970
Supplemental & Rebuttal Testimony of Jeffrey A. $¢el
June 28, 2013
Page 26 of 30

involve feathering or no clearing of vegetation iotree HDD within these natural

communities within the swamp.

Will the Project impact this area?
As described above, and in the testimonybheintz and Marc Teixeira, the Project
has been designed to minimize impacts to this featGiven these protections, the

Project will not adversely impact these natural oamities.

Please respond to Mr. Sorenson’s discusgipp. 20-22 regarding the Red/Silver
Maple-Green Ash Swamp at the Monkton-New Haven tbmen

The project alignment is located 10 feet witthe VELCO corridor, and passes adjacent
to this feature at MP 31.11 to 31.54. This comnyuisi not rare and is considered “S3”,

and we do not believe that it warrants designadi®a RINA.

Will the Project impact this area?

The Project has been designed to minimizeastto this feature. The pipeline
alignment is 10 feet within the existing, cleareBINCO corridor and will utilize
construction types 2D and W, which result in a oasd work corridor to minimize
clearing. The area of permanent clearing amownastén foot wide swath at the edge of
the western edge of the VELCO corridor, to be nazairgd as a feathered edge, and is in

an area which is currently partially cleared dutghirregular forested edge along the
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VELCO ROW. Given these protections, the Projeditnat adversely impact this

feature.

Please address Mr. Sorenson’s comments aPg}8 regarding the Wet Clayplain Forest
at Little Otter Creek in New Haven.

Again, we do not believe this community types been generally regarded as RINA.
With respect to this specific location, at MP 3th132.34, the pipeline alignment again is
located 10 feet within the VELCO corridor and witllize construction types 2D and W,
which result in a narrowed work corridor, wheresibée, to minimize clearing. This
additional narrowing has been added to the moshtdePSC plan set in direct response
to the suggestion of Mr. Sorenson. These measanesbeen specifically proposed by
Vermont Gas to minimize clearing of forest covérten foot swath of clearing, to be
maintained as a feathered edge, is proposed imtegdveest of the VELCO ROW for

operational purposes.

Will the Project impact this area?

As described above, the Project has beeguedito minimize impacts to this feature.

Given these protections, the Project will not adegrimpact this feature.

Responseto L andowner Witnesses

Have you reviewed the testimony of Palmer @sites Heather Darby and Craig Heindel?

Yes | have.
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Do you have any comments on the testimonyeattier Darby at A6 that “severe soil
disturbance such as that created by VGS duringdhstruction of the pipeline is the
equivalent of an earthquake, hurricane, tornadd farest fire occurring simultaneously
to the world of soil organism”?

Yes. |find Ms. Darby’s characterization t® &#bsurd. Excavations are conducted
routinely in Vermont for water lines, power linsgwer lines, culverts, etc. which differ
little from the proposed pipeline here. Howevhris Project differs in one important
way, in that a topsoil segregation procedure vélimaplemented for segments within
agricultural lands or wetlands, including the Paltaeds (See Attachment 1 to Exhibit
Petitioner Supp. JAN-9 (6/28/13), Sheet ANGP-EPSC)0 In the context of the
Project, the Vermont Agency of Agriculture and othgricultural intervenors have
agreed to specific practices for construction amcagiural lands, which include the
proposed topsoil segregation procedure, to protecagricultural value of these soils
(See Ag. Interests VGS MOU, dated June 13, 200 @)puld further note that the width
of the excavated trench for pipeline installatitml{e restored per the above referenced
protocol) will be only five feet, which is a farycfrom the widespread destruction alleged

by Ms. Darby.

Please comment on the testimony of Craigdhgiat A10 that the construction of the

Project “will increase the amount of groundwatesworface water flowing onto or

discharging at specific locations” on the Paimerperty.
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Mr. Heindel does not mention in his testimdimat the Project EPSC Plan includes the
use of “trench breakers” at specified intervalsiglslopes and adjacent to wetlands.
This detail and the trench breaker spacing is ple¥ion Sheet ANGP-T-G-015 of the
EPSC Plan set (Details 3 and 4 respectively) (dexiAment 1 to Exhibit Petitioner
Supp. JAN 9 (6/28/13)). As also described in gstitnony of John Heintz, the purpose
of the trench breakers is to prevent the pipelierdh altering the existing patterns of
water movement and acting as a conduit for the mewe of groundwater or surface
water, in the manner described by Mr. Heindel. réfaee, | have no reason to believe

that there will be any perceptible change to exispatterns of surface water or

groundwater movement on the Palmer parcel.

Conclusion

Please comment on the overall impact oPttogect on the environmental resources you
have evaluated.

As a result of the extensive efforts by Breject team to plan and design the Project, in
consideration of significant stakeholder inputaimanner that fully considers the
protection of the natural environment, the resulitapacts of the Project to natural
resources will be minimal. The process began thighcomprehensive identification and
mapping of natural resource elements within a brogestigation corridor so that a
complete understanding of constraints could beldped, and the Project alignment
could be defined. Throughout this entire procegsrsive coordination has occurred

with state and federal regulatory agencies to wstded and where possible, address
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concerns, through minor refinements of the Pragighment. Also, in many cases,

specialized (and more costly) construction techesgguch as the use of HDD or

narrowing of the construction corridor width, hdxeen made to further reduce impacts.

Q59. Does this conclude your testimony?

A59. Yes.

14318438.1
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TO: Tim Duggan, Esq., Department of Public Service (“DPS”)
FROM: Debra L. Bouffard, on behalf of Vermont Gas Systems, Inc. (“VGS”)
DATE: June 21, 2017
RE: Docket 7970, Non-Substantial Change Determination

VGS Supplemental Responses to DPS Informal Information Requests

1. Please confirm that Vermont Gas commits to performing the actions memorialized in the
April 25, 2017 letter from VELCO to Vermont Gas included as Attachment 1 to the
filing.

RESPONSE: Yes, Vermont Gas commits.

2. With respect to Bullet 1 of Attachment 1, please explain what portion of the May 25,
2016 Mott McDonald engineering analysis applies to the area described in the Vermont’s
Gas’s June 2 Non-Substantial Change Request. That is, the analysis describes areas
where the pipe is in different soil types at different depths. What soil type is present in
the area described in the Vermont’s Gas’s June 2 Non-Substantial Change Request.

RESPONSE: The soil type present is silts with high plasticities.

SUPPLEMENTAL RESPONSE: The design drawings listed soil type LK (Livingston
clay — flooded), which would fall into the same category as the estimated soil type.
Mott McDonald utilized the most conservative soil type and fully saturated soils in
calculating their original analysis.

3. With respect to Bullet 2 of Attachment 1, please describe the process for revising the as-
built drawings and explain when the revisions to the as-built drawings will be completed.

RESPONSE: The actual depths will be incorporated as part of the final as-builts.
Since the as-builts have not been issued, there is no update required. The final as-
builts will simply incorporate the actual depths.

4. With respect to Bullet 2 of Attachment 1, please confirm that the additional yellow
location markers have been installed.

RESPONSE: Confirmed, the location markers were installed during winter
2016/17.

SUPPLEMENTAL RESPONSE: In the ordinary course of operations, markers are
placed according to DOT code 49 CFR 192.707 at road and rail crossings and
“wherever necessary to identify the location of the transmission line or main to
reduce the possibility of damage or interference”. Consistent with the agreement
with VELCO set forth in the April 25, 2017 VELCO letter, VGS installed additional
yellow location markers in the area of the VELCO ROW where the pipe is not
installed at 4> of depth. These additional yellow location markers are placed
approximately fifty feet.
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5. With respect to Bullet 3 of Attachment 1, please explain Vermont Gas’s inspection plans
after the first two years. Please also explain the action Vermont Gas will take if back-
filled material has settled in a manner that reduces the depth of cover to less than 3 feet

RESPONSE: The standard is to meet HS20+15% loading. Should settling occur
during routine (quarterly) surveys, a calculation to determine conformity with
HS20+15% will be made to determine next steps. As with any erosion issue, the
actual mitigation strategy will depend on the situation encountered. Some erosion
situations only require the stream bed to be rebuilt with additional stone. Others
may require check dams, or possibly, but infrequently, require a new pipe to be
installed.

6. What protocols will Vermont Gas have in place to ensure safety when/if any particularly
heavy equipment is brought on the right of way in the area described in the Vermont’s
Gas’s June 2 Non-Substantial Change Request.

RESPONSE: Any heavy equipment would only be brought onto this location by
VELCO or VGS. The gas line is installed just off the tree line on the western edges
of the ROW, thus reducing the potential for vehicle travel. The majority of heavy
vehicle use would occur to the east of the natural gas transmission line. Should
VELCO or VGS require travel across the natural gas transmission line in this area,
VGS would treat it like any other location of its transmission line and evaluate the
need for additional protection and facilitate the installation of a temporary mat
bridge over the pipeline to allow vehicles to traverse as needed. Velco and VGS have
entered into an Operating agreement that provides additional collaboration and
protection including:

“Each year , Prior to VGS conducting its routine ROW maintenance
activities and no later than April 1%, the parties will meet in Rutland or by
teleconference and review and coordinate then known VGS and VELCO
ROW maintenance activities anticipated fro that calendar year.”

In the event of an emergency, VGS will be notified and will coordinate with VELCO
should any assistance be required:

“In the case of an emergency related to VELCO’s electric transmission
line(s), VELCO shall immediately notify VGS Gas Control at 802-951-0337
and VGS shall suspend all work until VELCO notifies VGS that the
emergency has been resolved.”

In our general course of business, we will notify each other should we see anything
out of the ordinary that may be of concern:

“VGS and VELCO shall provide each other prompt notice for any out of the
ordinary events or activities including, but not limited to adverse landowner
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interaction/claims, that have the potential to impact the other Party’s
operations in the VELCO ROW.”

7. Finding 273 of the December 23, 2013 Final Order in Docket No. 7970 states: “VGS
will also develop and implement a plan to monitor for and mitigate occurrence of
unstable soil and ground movement and if observed conditions indicate the possible loss
of cover, perform a depth of cover study, and replace cover as necessary to restore the
depth of cover or apply alternative means to provide protection equivalent to the
originally required depth of cover for both transmission and distribution pipes. Berger
reb. pf. at 9.” Please provide this plan, describe the current state of implementation, and
explain how it will be implemented in the area described in the Vermont’s Gas’s June 2
Non-Substantial Change Request.

RESPONSE: VGS patrols the natural gas transmission line in accordance with
VGS’ Operations and Maintenance Procedure for Patrolling System (see attached).
The program was modified for the ANGP line to incorporate quarterly patrols. The
first patrol was conducted in May 2017. As noted in item 5 above, the actual
mitigation steps would be designed for the erosion or loss of cover found in a specific
location.

Supplemental Question

8. Are there other depth of cover issues, e.g., with stream beds?

RESPONSE: VGS is unaware of any other depth of cover issues, including stream
beds. By way of background, the plans submitted for the CPG showed design plans
for 18 specific streams with each stream listed individually and the specified depth
requirement (see ANGP-1-G-017) titled “Open trench stream crossing — typical
section” and “Horizontal directional drill (hdd) stream crossing — typical section,”
all of which were denoted by “FEH” (Fluvial Erosion Hazard). The two tables
indicate that all fluvial streams are to be installed at depth of 7’ or greater. The
depth of cover at these fluvial streams is at least 7’ feet. There are other minor and
inconsequential stream crossings that are non-fluvial and were not specifically listed
in the plans.

When a depth of cover table was created to assist the construction contractors, the
non-fluvial stream depth was listed at 5’ since no depth of cover for this type of
stream was specified in any plans. VGS opted to require the contractor to install the
pipe in these non-fluvial stream crossings at 5’ rather than the 3’ required by code.
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@Dewatering Site - Plan View
N

T.S.

TOP OF

Source: VHB

HILL

ELEVATION ~ 310 FT

STAKED HAY BALE.

SEE HYDROTEST

DISCHARGE DETAIL

OF HILL (SEE NOTE 2 BELOW)

STAKED

TOP OF BASIN ELEVATION SET BELOW TOP

DEWATERING BASIN = STAKED
HAYBALES WITH FILTER FABRIC

THICK MEADOW VEGETATION
(NOT TO BE MOWED)

HAYBALES

THICK MEADOW VEGETATION

STAKED HAYBALES

FLAT MEADOW

DISCHARGE
TO WETLAND

Notes:

1. THE DEWATERING SITE SHALL CONSIST OF THREE ROWS OF STAKED HAYBALES.

THE TOP

ROW SHALL BE ENCLOSED TO ACT AS A BASIN WITH FILTER FABRIC AND STONE OUTFALL

AT THE DISCHARGE OUTLET.

EACH DOWNSLOPE ROW OF HAYBALES SHALL BE

CONSECUTIVELY LONGER THAN THE ROW UPSLOPE OF IT AS PER THE PLAN VIEW DETAIL.
THE BOTTOM ROW IS TO EXTEND ACROSS THE ENTIRE WIDTH OF THE DENSELY VEGETATED
MEADOW
2. THE HIGHEST ELEVATION OF THE TOP ROW OF HAY BALES SHALL BE LOWER THAN THE
ELEVATION AT THE TOP OF THE HILL TO ENSURE DISCHARGE DOES NOT FLOW OVER THE

HILL.

ous U

DURING TESTING, THE CONTRACTOR SHALL HAVE ADDITIONAL STONE, HAYBALES, AND
STAKES ON SITE FOR USE IF ADDITIONAL EPSC MEASURES ARE NEEDED.
SEE HYDROTEST DISCHARGE DETAIL FOR DEWATERING BASIN INSTALLATION SPECIFICATIONS.
SEE HAY BALE BARRIER DETAIL FOR STAKED HAYBALE INSTALLATION SPECIFICATIONS.

MEADOW IS NOT TO BE MOWED PRIOR TO USE FOR FILTERING FLOW.

BARE LINE PIPE

2" VALVE

TESTING MANIFOLD

6" PLUG VALVE

2" VALVE

FINAL TIE-IN WELD

AFTER HYDROTEST OF

ADJACENT SECTIONS

2" VALVE \

<> )

0

\LINE PIPE
C B
(ANSI _CLASS 600 MINIMUM)
SEE NOTES 1-6
NOTES:

DIMENSIONS A, B & C ARE DEPENDENT ON PIPE DIAMETER & PIG LENGTH AND
ARE TO BE DETERMINED BY CONTRACTOR.

FOR MANIFOLD TEST LOCATIONS & DISCHARGE LOCATIONS REFER TO EM&CP

DRAWINGS.

3. TEST WATER SHALL BE TRANSFERRED BY PUMPING FROM ONE TEST SECTION TO
THE NEXT ADJACENT TEST SECTION THROUGH THE 6" PIPE BRANCH AND
MAKE—UP PIPING BETWEEN TEST SECTIONS. USE OF "HARD PIPING" & UNIONS IS
RECOMMENDED.

4. FINAL TIE—IN WELD(S) BETWEEN TEST SECTIONS TO BE 100% RADIOGRAPHED.

5. TAP AND BRANCH SIZES AND VALVES FOR MANIFOLD ARE CONCEPTUAL AND
SHALL BE DESIGNED BY CONTRACTOR TO BE COMPATIBLE WITH TEST EQUIPMENT
AND PIPING.

|_—ANCHOR BALES
WITH (2) 2"X2"X4’
STAKES PER BALE

10 MIL
VARIES POLYETHYLENE
SHEETIN
BALES TO
BUTT (TYP)

BIDNING WIRE
STAW BALE
(TYP)
ﬁegll)wem
10 ML —] 18"+
POLYETHYLENE

30"+

/ SHEETING
- \/ 12LMAX’ -
T T~ wooD STAKE
6" MIN SHE L (TYP)

DEPTH
AGGREGATE
ALL AROUND

ELEV.
CHANNEL FEH HDD ENTRY EXIT
MiLEPOST | STREAM WIDTH | WIDTH | LENGTH EEE@NN(%L) crARneL | ELEV. | ELEV.
(A) (B) (©) : (€) (F) (G)
0.99 INDIAN BROOK 4 100 2,339 208 1 < 198 <208 | < 208
1.52 INDIAN BROOK 15 125 1,530 188 2 <178 <188 | <188
WINOOSKI RIVER N/A
6.75 (SECTION 10 320 (1195) 900 263 3 <238 | <275 | <275
WATERS) .
19.47 LAPLATTE 30 360 640 317 2 < 307 <37 | <37
RIVER
22.86 LEWIS CREEK 80 435 2,500 310 1 < 300 <310 | <30
LITTLE OTTER :
32.30 Lo 35 240 1,680 267 <260 | <267 | <267
UNNAMED TRIB.
35.85 TO LITTLE 4 640 1,010 303 2 <203 | <303 | < 303
OTTER CREEK
39.30 NEW NAVEN 120 785 530 245 2 < 235 <245 | < 245
DISTRIBUTION | UNNAMED TRIB N/A
MAIN TO LITTLE 8 (158) 300 261 1 < 254 <261 | < 261
30400 | OTTER CREEK

1. CHANNEL ELEVATION BASED ON CONTOURS SHOWN ON EPSC PLAN PROVIDED BY CHA, INC. DATED 02/28/2013 AND NOT ASSESSED IN THE FIELD BY
VHB.

2. CHANNEL ELEVATION BASED ON CONTOURS SHOWN ON EPSC PLAN PROVIDED BY CHA, INC. DATED 02/28/2013 AND MODIFIED BASED ON FIELD

ASSESSMENT BY VHB.

3. CHANNEL ELEVATION BASED ON BATHYMETRIC SURVEY PROVIDED BY COLER & COLANTONIO DATED 12/12/2012 AND NOT ASSESSED IN THE FIELD BY
H WDTH

Typical Hydrastatic Test Manifold

12/12

N.T.S.

Source: CHA

LD_
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PRODUCT
DESCRIPTION

MATERIAL
COMPOSITION

LONGEVITY
(MONTHS)

SLOPE APPLICATIONS*

CHANNEL
APPLICATIONS*

MAXIMUM
GRADIENT
(H:V)

C FACTOR
2,5

MAXIMUM SHEAR
STRESS 3,46 Pa

(Ibs/ft?)

MINIMUM
TENSILE
STRENGTH 1
kN /m(lbs /ft)

MULCH
CONTROL NETS

MESH OR WOVEN

BIODEGRADABLE

NATURAL FIBER
NETTING.

12 (0.25)

0.073 (5)

12 (0.25)

0.073 (5)

12 (0.25)

0.36 (25)

NETLESS
ROLLED ERQSION
CONTROL
BLANKETS

NATURAL FIBERS
MECHANICALLY
INTERLOCKED
TOGETHER TO
FORM A RECP.

24 (0.5)

0.073 (5)

24 (0.5)

0.073 (5)

SINGLE—NET
EROSION
CONTROL
BLANKETS

PROCESSED
BIODEGRADABLE
NATURAL FIBERS
MECHANICALLY
BOUND TOGETHER

BY A SINGLE
NATURAL FIBER

NETTING OF

PROCESSED
NATURAL YARNS

OR TWINES WOVEN
INTO A
CONTINUOUS
MATRIX.

72 (1.5)

0.73 (50)

72 (1.5)

0.73 (50)

DOUBLE—NET
EROSION
CONTROL
BLANKETS

PROCESSED
BIODEGRADABLE
NATURAL FIBERS
MECHANICALLY
BOUND TOGETHER
BETWEEN TWO
NATURAL FIBER

NETTING OF

PROCESSED
NATURAL YARNS

OR TWINES WOVEN
INTO A
CONTINUOUS
MATRIX.

< 0.20

84 (1.75)

1.09 (75)

< 0.20

84 (1.75)

1.09 (75)

24

< 0.25

96 (2.00)

1.45 (100)

36

< 0.25

108 (2.25)

1.82 (125)

* "C” FACTOR AND SHEAR STRESS FOR MULCH CONTROL NETTINGS MUST BE OBTAINED WITH NETTING USED IN
CONJUNCTION WITH PRE—APPLIED MATERIAL.
1 MINIMUM AVERAGE ROLL VALUES, MACHINE DIRECTION USING EROSION CONTROL TECHNOLOGY COUNCIL (ECTC)
MOD. ASTM D 5035.
2 "C” FACTOR CALCULATED AS RATIO OF SOIL LOSS FROM RECP PROTECTED SLOPE (TESTED AT SPECIFIED OR

GREATER GRADIENT, H:V) TO RATIO OF SOIL LOSS FROM UNPROTECTED (CONTROL) PLOT IN LARGE—SCALE TESTING.

THESE PERFORMANCE TEST VALUES SHOULD BE SUPPORTED BY PERIODIC BENCH SCALE TESTING UNDER SIMILAR
TEST CONDITIONS AND FAILURE CRITERIA USING ECTC TEST METHOD #2.
3 REQUIRED MINIMUM SHEAR STRESS RECP (UNVEGETATED) CAN SUSTAIN WITHOUT PHYSICAL DAMAGE OR EXCESS

EROSION

(> 12.7mm (0.5 IN) SOIL LOSS) SURING A 30—MINUTE FLOW EVENT IN LARGE—SCALE TESTING. THESE PERFORMANCE

TEST VALUES SHOULD BE SUPPORTED BY PERIODIC BENCH SCALE TESTING UNDER SIMILAR TEST CONDITIONS AND

FAILURE CRITERIA USING ECTC TEST METHOD #3.

4 THE PERMISSIBLE SHEAR STRESS LEVELS ESTABLISHED FOR EACH PERFORMANCE CATEGORY ARE BASED ON

HISTORICAL EXPERIENCE WITH PRODUCTS CHARACTERIZED BY MANNINGS ROUGHNESS COEFFICIENTS IN THE RANGE OF

0.01 — 0.05.

5 ACCEPTABLE LARGE SCALE TEST METHODS MAY INCULDE ASTM D 6459, ECTC TEST METHOD #2 OR
OTHERINDEPENDENT TESTING DEEMED ACCEPTABLE BY THE DEC.
6 RECOMMENDED ACCEPTABLE LARGE—SCALE TESTING PROTOCOL MAY INCLUDE ASTM D 6440, ECTC TEST METHOD #3

OR OTHER INDEPENDENT TESTING DEEMED ACCEPTABLE BY THE DEC.

Notes:

1. CONTAINMENT MUST BE STRUCTURALLY SOUND AND LEAK FREE AND CONTAIN
ALL LIQUID WASTES.

2. CONTAINMENT DEVICES MUST BE SUFFICIENT QUANTITY OR VOLUME TO
COMPLETELY CONTAIN THE LIQUID WASTES GENERATED.

3. WASHOUT MUST BE CLEANED OR NEW FACILITIES CONSTRUCTED AND READY TO
USE ONCE WASHOUT IS 75% FULL.

4. WASHOUT AREA(S) SHALL BE INSTALLED IN A LOCATION EASILY ACCESSIBLE BY
CONCRETE TRUCKS.

5. ONE OR MORE AREAS MAY BE INSTALLED ON THE CONSTRUCTION SITE AND MAY
BE RELOCATED AS CONSTRUCTION PROGRESSES.

6. AT LEAST WEEKLY REMOVE ACCUMULATION OF SAND AND AGGREGATE AND
DISPOSE OF PROPERLY.

7. PLACE 50’ FROM RIVER OR STREAM.

Concrete Washout Area

12/12

N.T.S.

Source: VHB

LD_

PRODUCT

TYPE | DESCRIPTION

MATERIAL COMPOSITION

SLOPE
APPLICATIONS

CHANNEL
APPLICATIONS

MAXIMUM
GRADIENT

MAXIMUM SHEAR

STRESS4s
Pa(lbs /ft?)

MINIMUM
TENSILE
STRENGTH2,3
kN/m (Ibs/ft)

TURF
A REINFORCED
MAT

NON—DEGRADABLE SYNTHETIC
FIBERS, FILAMENTS, NETS,
WIRE MESH AND/OR OTHER
ELEMENTS, PROCESSED INTO
A PERMANENT
THREE—DIMENSIONAL MATRIX
OF SUFFICIENT THICKNESS.
TRM’S, WHICH MAY BE
SUPPLEMENTED WITH
DEGRADABLE COMPONENTS

TURF
B REINFORCED
MAT

ARE DESIGNED TO IMPART
IMMEDIATE EROSION
PROTECTION, ENHANCED
VEGETATION ESTABLISHMENT
AND PROVIDE LONG-TERM
FUNCTIONALITY BY
PERMANENTLY REINFORCING
VEGETATION DURING AND
AFTER MATURATION. NOTE:
TRM’S ARE TYPICALLY USED
IN HYDRAULIC APPLICATIONS,

TURF
C REINFORCED
MAT

SUCH AS HIGH FLOW
DITCHES AND CHANNELS,
STEEP SLOPES, STREAM
BANKS, AND SHORELINES,

WHERE EROSIVE FORCES MAY

EXCEED THE LIMITS OF
NATURAL, UNREINFORCED
VEGETATION OR IN AREAS

WHERE LIMITED VEGETATION
ESTABLISHMENT IS
ANTICIPATED.

0.5:1

288 (6.0)

1.82 (125)

0.5:1

384 (8.0)

2.19 (150)

0.5:1

480 (10.0)

2.55 (175)

PERMANENT: — ALL CATEGORIES OF TURF REINFORCEMENT MAT (TRM) MUST HAVE A MINIMUM THICKNESS OF
6.35mm (0.25 INCHES) PER ASTM D 6525 AND U.V. STABILITY OF 80% PER ASTM D 4355 (500 HOURS EXPOSURE)

1. FOR TRMS CONTAINING DEGRADABLE COMPONENTS ALL PROPERTY VALUES MUST BE OBTAINED ON THE
NON—DEGRADABLE PORTION OF THE MATTING ALONE.
2. MINIMUM AVERAGE ROLL VALUES, MACHINE DIRECTION ONLY FOR TENSILE STRENGTH DETERMINATION USING ASTM D
6818 (SUPERSEDES MOD. ASTM D 5035 FOR RECP’S).
3. FIELD CONDITIONS WITH HIGH LOADING AND/OR HIGH SURVIVABILITY REQUIREMENTS MAY WARRANT THE USE OF A

TRM WITH A TENSILE STRENGTH OF 44 k/N/m(3,000 Ib/ft) OR GREATER.

4. REQUIRED MINIMUM SHEAR STRESS TRM (FULLY VEGETATED) CAN SUSTAIN WITHOUT PHYSICAL DAMAGE OR EXCESS

EROSION (>12.7mm (0.5 IN.) SOIL LOSS) DURING A 30—MINUTE FLOW EVENT IN LARGE SCALE TESTING.

THESE

PERFORMANCE TEST VALUES SHOULD BE SUPPORTED BY PERIODIC BENCH SCALE TESTING UNDER SIMILAR TEST
CONDIDTIONS AND FAILURE CRITERIA USING ECTC TEST METHOD #3.
5. ACCEPTABLE LARGE—SCALE TESTING PROTOCOL MAY INCLUDE ASTM D 6460 ECTC TEST METHOD #3 OR OHER
INDEPENDENT TESTING DEEMED ACCEPTABLE BY THE DEC.

. (B) .
CHANNEL WIDTH
| - |
ﬁg \\ ) // E% %
i ENTRANCE g EXIT
WORK WORK
PIT PIT

©
LINE PIPE WITH ABRASION RESISTANT COATING NO SURFACE DISTURBANCE

Notes:

1. THIS CONFIGURATION IS FOR HORIZONTAL DIRECTIONAL DRILL OF STREAM CROSSINGS AS SHOWN ON PROJECT
PLANS. SEE ALIGNMENT SHEETS FOR LOCATIONS OF THIS CONFIGURATION.

2. TOP OF PIPELINE MUST BE AT LEAST AS DEEP AS THE CHANNEL BOTTOM (DIMENSION D) THROUGHOUT THE
FLUVIAL EROSION HAZARD (FEH) CORRIDOR.

3. MINIMUM SEPARATION BETWEEN THE TOP OF PIPELINE AND THE CHANNEL BOTTOM (DIMENSION E) MUST BE AT
LEAST 7 FEET.

4. ELEVATIONS PROVIDED ARE BASED ON APPROXIMATE NAVD 88 DATUM AND MUST BE FIELD VERIFIED PRIOR TO
INSTALLATION OF PIPELINE.

5. FEH CORRIDOR IS LISTED AS NOT APPLICABLE (N/A) WHERE THE STREAM CROSSES OR IS ADJACENT TO AN
EXISTING ROADWAY OR OTHER INFRASTRUCTURE THAT RESULTS IN RIVER MANAGEMENT CONSTRAINTS AT THAT
LOCATION. FEH CORRIDOR WIDTHS AT THESE LOCATIONS ARE SHOWN FOR INFORMATION PURPOSES ONLY.

4 Horizontal Directional Drill (HDD) Stream Crossing - Typical Section

N.T.S.

SOURCE 4/13

T T T T Y Ve Ve Ve Ve Vo Vo Vo VR Y Van Vo Vo Vo Vo Vi Y Vo Vo Vo Van Vo Vo Ve N

CHANNEL | FEH | LiaNNEL BEELB/W ENTRY | EXIT

MILEPOST STREAM NAME WIDTH WIDTH ELEV. (C) | CHANNEL ELEV. | ELEV.

® | ® o | ® | ®

3.62 INDIAN BROOK 7 N/A (185) 430 2 < 420 < 430 < 430

6.60 ALDER BROOK 35 N/A (150) 281 1 < 274 < 281 < 281

10.32 ALLEN BROOK 35 360 376 2 < 366 < 376 < 376

13.79 SUCKER BROOK 15 120 371 2 < 364 < 37 < 37N
UNNAMED TRIBUTARY TO 1

18.93 LAPLATTE RIVER 4 N/A (310) 328 < 321 < 328 | < 328
UNNAMED TRIBUTARY TO 2

20.45 LAPLATTE RIVER 4 185 364 < 357 < 364 | < 364
UNNAMED TRIBUTARY TO 2

24.40 LEWIS CREEK 6 106 437 < 430 < 437 | < 437
UNNAMED TRIBUTARY TO N/A 2

29.11 LITTLE OTTER CREEK 8 (400) 364 < 357 < 364 | < 364
UNNAMED TRIBUTARY TO 2

30.94 LITTLE OTTER CREEK 4 200 267 < 260 < 267 | < 267

1. CHANNEL ELEVATION BASED ON CONTOURS SHOWN ON EPSC PLAN PROVIDED BY CHA, INC. DATED 02/28/2013 AND MODIFIED BASED ON FIELD
ASSESSMENT BY VHB.

2. CHANNEL ELEVATION BASED ON CONTOURS SHOWN ON EPSC PLAN PROVIDED BY CHA, INC. DATED 02/28/2013 AND NOT ASSESSED IN THE FIELD BY
VHB.

FEH WIDTH ,

(B)

CHANNEL WIDTH
(A)

AAAAAAA 2
vvvvvvvvvvvvvvvvvvvvvvvvv
RERRELRRELERHRTRRERERRERERRRERRRELKS

LINE PIPE WITH ANTI-BUOYANCY COATING OR SADDLES
Notes:

1. THIS CONFIGURATION IS FOR OPEN TRENCH EXCAVATION OF STREAM CROSSINGS AS SHOWN ON PROJECT PLANS.
SEE ALIGNMENT SHEETS FOR LOCATIONS OF THIS CONFIGURATION.

2. THE INFORMATION PROVIDED IN THIS TABLE WAS UTILIZED FOR PERMITTING. ACCURATE PIPELINE PROFILE
DRAWINGS HAVE BEEN CREATED THAT SHOW THE INTENT OF THIS TABLE USING FIELD VERIFIED SURVEY.
CONTRACTOR SHALL REFERENCE SHEETS ANGPT—C—028A, 039A, 042A, 051A, 061AA, AND 065A FOR
CONSTRUCTION.

3. TOP OF PIPELINE MUST BE AT LEAST AS DEEP AS THE CHANNEL BOTTOM (DIMENSION D) THROUGHOUT THE
FLUVIAL EROSION HAZARD (FEH) CORRIDOR.

4. MINIMUM SEPARATION BETWEEN THE TOP OF PIPELINE AND THE CHANNEL BOTTOM (DIMENSION E) MUST BE AT
LEAST 7 FEET.

5. ELEVATIONS PROVIDED ARE BASED ON APPROXIMATE NAVD 88 DATUM AND MUST BE FIELD VERIFIED PRIOR TO

6

INSTALLATION OF PIPELINE.

. FEH CORRIDOR IS LISTED AS NOT APPLICABLE (N/A) WHERE THE STREAM CROSSES OR IS ADJACENT TO AN
EXISTING ROADWAY OR OTHER INFRASTRUCTURE THAT RESULTS IN RIVER MANAGEMENT CONSTRAINTS AT THAT
LOCATION. FEH CORRIDOR WIDTHS AT THESE LOCATIONS ARE SHOWN FOR INFORMATION PURPOSES ONLY.

7. RESTORE DISTURBED CHANNEL, STREAM BANKS, AND APPROACHES FOLLOWING PIPELINE INSTALLATION PER EPSC

g
g
é
g
i
(
(
(
(
(
(
(
(
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PLAN.
5 \Dewatering Site - Profile View 09/13 ¢ \Specifications for Temporary RECP - "\Specifications for Permanent RECP g \Open Trench Stream Crossing - Typical Section 0413
N.TS. Source: VHB N.T.S. Source: VT S+S EPSC N.T.S. Source: VT S+S EPSC N.T.S. Source: VHB _
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STATE OF VERMONT
PUBLIC SERVICE BOARD

Petition of Vermont Gas Systems, Inc., )
requesting a Certificate of Public Good pursuant )
to 30 V.S.A. 8§ 248, authorizing the construction )
of the “Addison Natural Gas Project” )
consisting of approximately 43 miles of new )
natural gas transmission pipeline in Chittenden ) Docket No
and Addison Counties, approximately 5 miles of ) '
new distribution mainlines in Addison County, )

together with three new gate stations in )
Williston, New Haven, and Middlebury, )
Vermont )

PREFILED TESTIMONY OF
JOHN HEINTZ
ON BEHALF OF
VERMONT GAS SYSTEMS, INC.

December 20, 2012

Mr. Heintz is the Project Manager for the Addison Natural Gas Project. His testimony
describes the Project design, construction and schedule, and provides an estimate of the
Project costs. Mr. Heintz also describes construction-related impacts with respect to
noise, water supply, waste disposal and transportation.

May 20, 2019 Supplemental Attachments



1. Y0 [8 o3 £ o] o 1

TABLE OF CONTENTS

2. (e 0] (=T A B 1= ol T o P

2.1  Transmission Mainline from Colchester to Middlebury..........................4

2.2  Distribution Mainlines to Vergennes and Middlebury ..........................17

2.3 Gate StationS AN VAIVES .....eeeeeeeeeeeeeeeeeeeeee et 17

3. Project CONSLIUCTION ...c.ooiiiie e i e et e et e e et e e eneee 002D

4. Right-0f-Way ACQUISITION ......cccveiie et e e e e e a0 32

5. NOISE IMPACTS. ...ttt e et e e e et e et re e e ee 202 32
6. Transportation IMPACES ....c.ecive it e e e e e e e e e e eeaan 33
7. COSt ESHIMALE ...t et e et et et e e e et e e e e e ren e nen 22 30
8. SCNEAUIE ...t 36
9. CONCIUSTON ...t bbbt b et 37

Exhibit Petitioner JH-1

Exhibit Petitioner JH-2

Exhibit Petitioner JH-3

Exhibit Petitioner JH-4

Exhibit Petitioner JH-5

Exhibit Petitioner JH-6.1

Exhibit Petitioner JH-6.2

Exhibit Petitioner JH-7

Exhibit Petitioner JH-8

Exhibit Petitioner JH-9

EXHIBITS

Résumé of John Heintz

ANGP Project Map

Transmission Mainline Engineering Plans

Site Plan for Colchester Tie-In

Distribution Mainlines Engineering Plans

Photograph of a VGS Gate Station

Photograph of a VGS Mainline Valve

Site Plan for the Williston Road, Williston Gate Station
Site Plan for the Plank Road, New Haven Gate Station

Site Plan for the Exchange Street, Middlebury Gate Station

May 20, 2019 Supplemental Attachments



Exhibit Petitioner JH-10

Exhibit Petitioner JH-11

Exhibit Petitioner JH-12

Exhibit Petitioner JH-13

Exhibit Petitioner JH-14

Exhibit Petitioner JH-15

Exhibit Petitioner JH-16

Typical Sectionalizing Valve Site
Project Cost Estimate

Permitting and Construction Schedule
Construction Process Diagram

Impact Minimization/Avoidance, Pipeline Reroutes and
Alignment Shifts

Impact Minimization/Avoidance, Through Horizontal
Directional Drill (HDD)

Impact Minimization/Avoidance, Through Right-of-Way
Narrowing

May 20, 2019 Supplemental Attachments



10

11

12

STATE OF VERMONT
PUBLIC SERVICE BOARD

Petition of Vermont Gas Systems, Inc., )
requesting a Certificate of Public Good pursuant )
to 30 V.S.A. 8§ 248, authorizing the construction )
of the “Addison Natural Gas Project”

consisting of approximately 43 miles of new
natural gas transmission pipeline in Chittenden
and Addison Counties, approximately 5 miles of

)

)

g Docket No.
new distribution mainlines in Addison County, )

)

)

)

together with three new gate stations in
Williston, New Haven, and Middlebury,
Vermont

PREFILED TESTIMONY OF
JOHN HEINTZ
ON BEHALF OF
VERMONT GAS SYSTEMS, INC.
1. Introduction

Q1. Please state your name, occupation, and business address.

Al. My name is John Heintz. | am the President of International Engineering and
Development Corporation and have been retained by Clough Harbour &
Associates (“CHA”) to serve as Project Manager of the Vermont Gas Systems,
Inc. (“Vermont Gas” or “VGS” or the “Company’”) Addison Natural Gas Project

(“Project” or “ANGP”). My business address is 2812 Shipping Ave, Miami, FL

33133.
Q2.  Please describe your education and professional experience.

A2. A copy of my resume is included as Exhibit Petitioner JH-1. | have over twenty-

five years of experience working in the oil and gas industry, including serving as

May 20, 2019 Supplemental Attachments
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Q3.
A3.

Q4.

Addison Natural Gas Project, PSB Docket No.
Prefiled Testimony of John Heintz
December 20, 2012
Page 2 of 37

project manager in connection with the design, siting and construction of
numerous natural gas transmission projects. The details of my experience are set

forth in my resume.

What is the purpose of your testimony?

My testimony and exhibits provide a detailed description of the Project layout and
engineering design, including the refinements and modifications undertaken to the
preliminary conceptual route alignment identified by VGS (the “Preliminary
Alignment”) in the course of the engineering design, resource assessments and
right-of-way (“ROW”) work to improve the layout and mitigate resource and
landowner impacts where feasible. The result of these revisions is referred to here
and in other witnesses’ testimony as the “Final Alignment” and it is the Final
Alignment Project Plans that are being submitted for approval in this Section 248

proceeding.

My testimony also describes the equipment specifications and the pipeline
construction process that will be involved in building the Project. | also address
ROW acquisition, material procurement, and Project noise and transportation

impacts. Finally, | provide the Project cost estimate and schedule.

2. Project Description

Please describe the Project.

May 20, 2019 Supplemental Attachments
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Addison Natural Gas Project, PSB Docket No.
Prefiled Testimony of John Heintz
December 20, 2012
Page 3 of 37

A4.  The Project includes the following principal components:

(1) Approximately 43 miles of new 12-inch transmission pipeline,
extending from a new tie-in to be located at Vermont Gas’s existing
10-inch mainline north of Severance Road in Colchester
(“Colchester Tie-In"), Vermont, to the intersection of U.S. Route 7
and Exchange Street in Middlebury, Vermont (the “Transmission

Mainline™);

(2) Approximately 5 miles of new six-inch distribution mainlines
(“Distribution Mainlines”) that will extend distribution service to

Vergennes (4 miles) and Middlebury (1 mile); and

(3) Three new pressure regulation stations (“Stations” or “Gate
Stations”), one located near Route 2 in Williston to reinforce the
existing distribution system, one on Plank Road in New Haven, and
the third just south of the intersection of U.S. Route 7 and Exchange

Street in Middlebury.

The Transmission Mainline is approximately 43 miles in length from the point of
interconnection in Colchester to the terminus at the new Exchange Street Gate
Station in Middlebury. The line will pass through the towns of Colchester, Essex,

Williston, St. George, Hinesburg, Monkton, New Haven and Middlebury.
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Addison Natural Gas Project, PSB Docket No.
Prefiled Testimony of John Heintz
December 20, 2012
Page 4 of 37

The Distribution Mainline to Vergennes will extend from a new Plank Road Gate
Station in New Haven, running along Plank Road approximately 4 miles through
the towns of New Haven, Ferrisburgh and Waltham, to the intersection of Route 7
in Waltham, just east of Vergennes. The Middlebury Distribution Mainline will
extend from the new Exchange Street Gate Station in Middlebury to the

Middlebury industrial park on Exchange Street.

2.1 Transmission Mainline from Colchester to Middlebury

Please describe the Transmission Mainline.
A one page map with the Project layout is included as Exhibit Petitioner JH-2.
Detailed engineering plan sheets of the Transmission Mainline with design details

are included as Exhibit Petitioner JH-3.

At the point of interconnection with the existing VGS transmission system in
Colchester, the Colchester Tie-In will be configured with an approximately 30-
foot by 70-foot fenced-in yard to enclose the valve and an area for utilizing a
pipeline in-line cleaning or inspection tool or “PIG” launcher. A PIG is a tool
used in the industry to clean the pipe or to inspect the integrity of the pipeline
walls for things such as defects or corrosion. It moves down the pipeline by the
force of the natural gas pressure in the pipeline. The fence will be a galvanized

chain-link metal fence approximately 6 feet in height with three strands of barbed
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Addison Natural Gas Project, PSB Docket No.
Prefiled Testimony of John Heintz
December 20, 2012
Page 5 of 37

wire extending another foot. The fenced area will have a pervious crushed stone
surface underlain by a geogrid to infiltrate rainwater and snowmelt. An access
road, approximately 1,000 feet long, consisting of 470 feet of existing gravel
driveway and 530 feet of new stabilized pervious surface extending from
Severance Road to the Colchester Tie-In. Exhibit Petitioner JH-4 is a site plan for

the Colchester Tie-In.

To optimize the alignment of the Transmission Mainline corridor, Vermont Gas
has attempted to co-locate the pipeline with or adjacent to other utility and road
infrastructure where possible in order to minimize impacts. The northern segment
of the Transmission Mainline, from Colchester to Williston near Interstate 89,
will generally be located within the ROW of VT 289 (also referred to as the
Circumferential Highway, “CCCH” or “CIRC”). This segment of the Project
corridor is approximately 11 miles from the Colchester Tie-In, and extends
though portions of the towns of Colchester, Essex and Williston, to a point east of

Interstate 89 in Williston, near the intersection of Interstate 89 and U.S. Route 2.

Near the intersections of Interstate 89 and Route 2 in Williston, the Transmission
Mainline will leave the CIRC corridor. Based on the Preliminary Alignment, the
plan was to have the Transmission Mainline continue south, adjacent to an
existing Vermont Electric Power Company, Inc. (“VELCO?”) electric transmission

line corridor that extends between Williston and Middlebury, Vermont. As |

May 20, 2019 Supplemental Attachments



10

11

12

13

14

15

16

17

18

19

20

21

22

Addison Natural Gas Project, PSB Docket No.
Prefiled Testimony of John Heintz
December 20, 2012
Page 6 of 37

explain below, multiple re-alignments have occurred to the Preliminary
Alignment design to avoid or mitigate impacts to sensitive environmental and
cultural resources, such that approximately 18 miles of this southern segment of
the Transmission Mainline will now run along public roads in the Final
Alignment. This segment of the Transmission Mainline extends about 32 miles
and crosses through portions of the towns of Williston, St. George, Hinesburg,
Monkton, New Haven and Middlebury. The details for this approximately 32-
mile southern segment of the Transmission Mainline are shown in the

Transmission Mainline Alignment Sheets, Exhibit Petitioner JH-3.

A more detailed summary of the Transmission Mainline Final Alignment is as
follows:

e The proposed pipeline connects to the existing VGS 10-inch transmission
pipeline in Colchester and proceeds northerly for approximately 0.1 mile,
Milepost (“MP”) 0.0 to 0.1, within the existing pipeline ROW to the
northerly edge of the un-built CCCH ROW. The alignment follows
approximately parallel to the northerly ROW, avoiding present and future
constructability issues for 2.0 miles (MP 0.1 to 2.1).

e The built section of the CCCH Highway begins at approximately MP 2.1.
The alignment continues to follow the northerly ROW limit of the built
section of the CCCH highway for approximately 4.1 miles (MP 2.1 to

6.2).
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The next approximately 1.1 miles (MP 6.2 to 7.3) of the alignment allows
for a constructible crossing of the Winooski River, avoiding conflicts with
Alder Brook and the possible future extension of the CCCH. The
alignment continues southerly within the Redmond Road and Mountain
View Road ROWs for approximately 1.8 miles (MP 7.3 t0 9.1).

The alignment re-enters the un-built CCCH ROW at MP 9.1 and continues
southerly for approximately 1.8 miles (MP 9.1 to 10.9).

The alignment parallels the northerly ROW of Interstate 89 and continues
westerly for approximately 0.5 mile (MP 10.9 to 11.4).
The alignment proceeds approximately 0.3 mile (MP 11.4 to 11.7) to allow
for a constructible crossing of Interstate 89, avoiding conflicts with the
VELCO Taft Corners substation and the densely-built Hurricane Lane.
The alignment continues southerly parallel to the westerly VELCO ROW
for approximately 1.4 miles (MP 11.7 to 13.1).

The following approximately 0.8 mile (MP 13.1 to 13.9) of the alignment
crosses the VELCO ROW and continues southerly on private land
avoiding the VELCO Williston substation.

The following approximately 0.3 mile (MP 13.9 to 14.2) of the alignment
continues southerly parallel to the westerly VELCO ROW.

The alignment crosses the VELCO ROW and continues southerly 1.0 mile
(MP 14.2 to 15.2) on private land avoiding side hill slopes and the King

George Estates Development.
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The alignment continues southerly generally parallel to the westerly
VELCO ROW for approximately 0.7 mile (MP 15.2 to 15.9).

The alignment crosses the VELCO ROW and continues southerly
approximately 1.0 mile (MP 15.9 to 16.9) on private land and within the
Route 2A ROW avoiding large rock formations until continuing across
Route 116.

The alignment continues southerly generally parallel to the westerly
VELCO ROW for approximately 3.0 miles (MP 16.9 to 19.9) to Baldwin
Road in Hinesburg.

The alignment continues southerly within the westerly ROW limits of
Charlotte, Baldwin and Davis Roads for approximately 4.2 miles (MP 19.9
to 24.1).

The following approximately 0.2 mile (MP 24.1 to 24.3) of the alignment
returns to the westerly side of the VELCO ROW.

The alignment continues southerly generally parallel to the westerly
VELCO ROW for approximately 1.6 miles (MP 24.3 to 25.9).

The alignment crosses the VELCO ROW to Monkton Road and continues
southerly approximately 3.4 miles (MP 25.9 to 29.3) parallel and adjacent
to the easterly ROW limit of Pond Road and Monkton Road.

The alignment continues southerly approximately 3.6 miles (MP 29.3 to

32.9) within the Old Stage Road/ Parks-Hurlburt/North Street ROW.
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The alignment continues westerly approximately 0.2 mile (MP 32.9 to
33.1) within the Plank Road ROW to return to the westerly side of the
VELCO ROW.

The alignment continues southerly generally parallel to the westerly
VELCO ROW for approximately 2.3 miles (MP 33.1 to 35.4).

The following approximately 1.7 miles (MP 35.4 to 37.1) of the alignment
shifts to avoid the VELCO New Haven Substation and the Maine Drilling
and Blasting Facility.

The alignment continues southerly generally parallel to the westerly
VELCO ROW for approximately 3.3 miles (MP 37.1 to 40.4) to River
Road in New Haven.

The alignment continues westerly within the River Road ROW limit for
approximately 0.7 mile (MP 40.4 to 41.1) to Route 7.

The alignment continues southerly within the Route 7 ROW limit for
approximately 1.6 miles (MP 41.1 to 42.7) past the Exchange Street

intersection ending at the Proposed Middlebury Gate Station.

Please describe the design specifications for the Transmission Mainline.
The engineering design was guided by applicable federal and state standards

including:
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U.S. Department of Transportation, Office of Pipeline Safety, Code of
Federal Regulations Title 49, Part 192 — Transportation of Natural and
Other Gas by Pipeline: Minimum Safety Standards (“Code”);

American Society of Mechanical Engineers (“ASME”) B31.8 — Gas
Transmission and Distribution Piping Systems;

Vermont Public Service Board General Order #43, Rules and Regulations
Prescribing Standards for Gas Utilities;

American Petroleum Institute (“API”) 5L, Specification for Line Pipe,
20009;

API Specification 6D, Specification for Pipeline Valves, 2008;

American Society for Testing and Materials (“ASTM”) A53/A53M-07,
Standard Specification for Pipe, Steel, Black and Hot Dipped, Zinc
Coated, Welded and Seamless;

ASTM D2513-99, Standard Specification for Thermoplastic Gas Pressure
Pipe, Tubing and Fittings;

MSS-Standard Practice SP-44-2006 Standard Practice, Steel Pipeline
Flanges; and

Vermont Public Service Board Rule 6.100.

The Transmission Mainline will be designed and constructed to a Maximum
Allowable Operating Pressure (“MAOP”) of 1,440 pounds per square inch

(“psi”). The pipeline will be constructed of carbon-steel pipe (12.75-inch outside
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diameter), with a wall thickness of 0.283 inches in Class Il (rural) * areas and
0.312 inches for the remainder of the route. The pipe material will have a
specified minimum yield strength of 65,000 psi. For Class Il and Il areas, a
design factor of 0.5 was used in the design pressure calculation, and for Class |
areas a design factor of 0.6 was used, both of which are more stringent than
required by the Code. This will allow the design pressure to stay the same even if
there is a future change in the class location of the pipeline. The pipe will be

manufactured in accordance with the API 5L, Specification for Line Pipe.

The pipe will have an external, corrosion-control coating; the coating will vary
dependent upon soil conditions but in general it will consist of 15 mils thickness
of fusion bond epoxy or Pritec. Segments of pipe to be installed by horizontal
directional drill (“HDD”) will have an additional 40 mils thickness of abrasion
resistant coating over the external control coating. Cathodic protection will be
provided by an impressed current rectifier system. The pipe will be
hydrostatically-tested at a pressure of at least 2,160 psi for a minimum of eight
hours before being placed in service. The test will assure there are no leaks and

validate the MAOP of 1,440 psi. | discuss this testing below.

! Class location is the term used in the Code (49 C.F.R. Part 192) to classify the population density in the

vicinity of the pipeline. The design of a pipeline may vary depending on the class location of the pipeline.
Please refer to Mr. Teixeira’s testimony for further explanation of this class location system.
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The pipeline will be entirely welded in accordance with APl recommended
practice standard 1104 — Welding of Pipelines and Related Facilities. All welds
will be nondestructively tested in accordance with AP1 1104 by x-ray techniques.

The test records will be kept for the life of the facility.

What is the width of the Transmission Mainline corridor?

Generally, the Transmission Mainline corridor will occupy a 50-foot wide
permanent ROW, together with a 25-five foot temporary easement area that will
be used to complete construction. Vanasse Hangen Brustlin, Inc. (“VHB”) has
studied up to a 300-foot wide area for purposes of conducting its environmental

resource impact analysis for this Section 248 application.

In areas where construction will parallel a public road ROW, VGS will utilize a
20-foot ROW on private land adjacent to the road ROW where possible. If
obtaining a ROW on private land is not possible, the pipeline will be located in
the public ROW and the construction crews will utilize the road as work space.
The entire ROW will be cleared of vegetation in order to allow for construction.
After completion of construction, the entire ROW area will be graded back to its
previous contours and restored consistent with the Erosion Prevention and

Sediment Control plan (provided as an attachment to Exhibit Petitioner JAN-9).
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Earlier you mentioned a number of reroutes and revisions that occurred to
accommodate sensitive environmental and cultural resources along the route first
identified in the Preliminary Alignment for the Transmission Mainline. Please
summarize those revisions.
Designing the Project is a complex, interdisciplinary and iterative process that has
taken months to develop. Once the CIRC and VELCO corridors were identified
as the Preliminary Alignment for the Transmission Mainline (the process for
which is more fully discussed in Mr. Howe’s prefiled testimony), VGS hired
CHA and environmental, archaeological and aesthetic consultants to undertake
detailed assessments of the Preliminary Alignment. Based upon that input, we
continued to refine the Project design in dozens of locations to avoid or minimize
impacts. Overall, we modified over 31 miles or about 73% of the Preliminary
Alignment in order to avoid or mitigate these sensitive resource areas, as follows:

e 26 miles (pipeline reroutes and alignment shifts)

e 3.6 miles (narrowing of ROW)

e 2.3 miles (HDD)
Please refer to Exhibits Petitioner JH-14 (Impact Minimization/Avoidance,
Pipeline Reroutes and Alignment Shifts), JH-15 (Impact Minimization/
Avoidance, Through Horizontal Directional Drill) and JH-16 (Impact

Minimization/Avoidance, Through Right-of-Way Narrowing).
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One significant re-route is located on the southern side of the Winooski River in
the area parallel to Redmond Road in Williston. There, the Final Alignment will
extend west of the CIRC to connect to Redmond Road near the Chittenden Solid
Waste Facilities, and continue south and southeast along Redmond Road at a
point where Mountain View Road in Williston meets up with the CIRC corridor.
This re-route, the so-called “Redmond Road Re-Route” is approximately 1.9
miles in length. This change to the Preliminary Alignment along the CIRC was
undertaken by VGS following input from regulators and stakeholders in order to
avoid and minimize potential impacts to forested wetlands and wetland habitat, as
discussed in more detail in the testimony and exhibits of Jeffrey Nelson of VHB.
These areas are depicted on the Transmission Mainline Engineering Plans,
Exhibit Petitioner JH-3. Mr. Nelson also addresses this re-route in his testimony

and exhibits.

Additionally, a number of the re-routes noted in Exhibit Petitioner JH-14 resulted
in the pipeline being located within the public highway corridor to avoid
environmental and cultural resources. Proposed construction within built portions
of the public highway ROW has increased by approximately 9.0 miles for a total
of 18.3 miles. This results in an approximate $5.0 million dollars in addition to

the Project costs, which are included in Exhibit Petitioner JH-11.
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The approximately 3.6 miles of the pipeline ROW that was narrowed from 75 feet
to 50 feet, results in an approximate 5.5-acre reduction in wetland impacts. The
reduction of ROW width will result in additional costs to the Project which are
currently estimated at approximately $560,000. These additional costs are also

included in the Project Cost Estimate, Exhibit Petitioner JH-11.

What other measures will be taken to minimize impacts?

Because of the nature of a long, linear pipeline expansion project such as this,
complete avoidance of all environmental and cultural resource areas is not
possible, but a number of precautions will be taken to minimize impacts. In
wetlands and agricultural areas, where trenches are used, soil horizons will be
removed in order and stockpiled so that horizons can be restored as closely as
possible to pre-construction conditions. In some cases, we will employ coffer
dams for stream crossings and we will use matting for all work in wetland areas.
Silt fences and other erosion control techniques will be used, as well as matting,
construction limit barriers, etc. Mr. Nelson’s testimony describes the techniques
that will be employed to minimize environmental impacts to sensitive areas

during Project construction.

As | have also noted, where appropriate, we will horizontally directional drill
under certain streams, rivers, wetlands, and other natural resources. These areas

include:

May 20, 2019 Supplemental Attachments



10

11

12

13

14

15

16

17

18

19

20

21

22

Addison Natural Gas Project, PSB Docket No.
Prefiled Testimony of John Heintz
December 20, 2012
Page 16 of 37

Indian Brook, MP 0.88;

Indian Brook, MP 1.35;

Indian Brook, MP 3.6;

Winooski River, MP 6.8;

Allen Brook, MP 10.2;

LaPlatte River, MP 19.6;

Lewis Creek, MP 22.9;

Norris Farm Archaeological Site, MP 24.4;

Little Otter Creek, MP 33.1;

VT AD 446 (Arch site), North Quarry Road, MP 34.1;
VT AD 793(Arch site), Locus 2 and 3, MP 34.6;South of Town Hill Road
(Arch site), MP 36.6; and

New Haven, MP 40.2.

The use of HDD in these areas has eliminated over 1.7 acres of wetland impact,
over 58,000 square feet of stream impact, impact to six rare, threatened and
endangered species habitat and seven archaeological sites. The additional cost
associated with the installation of HDDs in these areas is approximately $3.0

million and is reflected in the Project Cost Estimate, see Exhibit Petitioner JH-11.

These areas are identified in Exhibit Petitioner JH-15.
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2.2 Distribution Mainlines to Vergennes and Middlebury

Please describe the Distribution Mainlines.

There are two Distribution Mainlines. The site plans are included as Exhibit
Petitioner JH-5. The first is an approximately 4-mile segment of 6-inch
polyethylene (“PE”) pipe that will begin at the new Plank Road Gate Station in
New Haven, and run approximately 4 miles though the Towns of New Haven,
Ferrisburgh, and Waltham, to the intersection of Route 7 in Waltham, just east of
Vergennes (the “Vergennes Distribution Mainline”). Network construction will

begin at this point extending into the City of VVergennes.

The second Distribution Mainline is also 6-inch PE pipe which will run
approximately 1.0 mile along Route 7 and Exchange Street in Middlebury,
between the new Exchange Street Gate Station and into the Middlebury industrial

park.

Both Distribution Mainlines will be located within the public ROWs of Plank

Road and Route 7/Exchange Street. The Project plans for the Distribution

Mainlines are included as Exhibit Petitioner JH-5.

2.3 Gate Stations and Valves

Please describe each of the three Gate Stations.
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All. A gate station is a necessary component of a gas distribution system. The
purpose of a gate station is to reduce the higher pressure in the transmission
pipeline to the lower pressure used in the distribution network. A photograph of a

VGS gate station is provided as Exhibit Petitioner JH-6.1.

The first Gate Station will be located near Route 2 in Williston to reinforce the
existing distribution system. A site plan for the Williston Gate Station is included
as Exhibit Petitioner JH-7. It will include an approximately 55-foot by 85-foot
fenced-in yard with a small parking area, an approximately 12-foot wide by 32-
foot long prefabricated metal meter and regulator building, a 6-foot wide by 8-
foot long SCADA? building and an approximately 6-foot wide by 15-foot long
concrete pad on which the pipeline heater will be mounted. Each enclosure
building will be approximately 11 feet high from ground level to the roof peak.
The enclosure buildings will house three major components of the Gate Station:
(1) SCADA and telecommunications equipment, (2) the pressure regulation
equipment, and (3) the meter. A Dry-Line heater system will be installed outside
on the concrete pad. A Dry-Line heater works by producing steam within a
vacuum, and heating the gas passing through pipes within the heater shell with

low temperature steam.

2 The acronym SCADA stands for “supervisory control and data acquisition.”
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Plantings will be installed to provide screening for the facility, as shown on the

visual report provided by Michael Buscher, Exhibit Petitioner MJB-2.

The design criteria for the Williston Gate Station are described as follows:

10
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Design maximum station inlet pressure: 1440 psi;

Design minimum station inlet pressure, at regulators: 250 psi;

Design normal station inlet pressure, at regulators: 400 psi;

Design maximum station outlet pressure: 100 psi;

Design flow volume, summer: 350 mcfh;

Design flow volume, peak: 500 mcfh;

Gate Station piping wall thickness: Schedule 80 or XH Seamless;

Gate Station piping grade: API 5L Grade B or X-42;

Safety device: monitor and relief;

Relief set pressure at 110% of Maximum Operating Pressure
(“MOP™): 110 psi;

Inlet gas temperature: 32 deg. F;

Outlet gas temperature: 40 deg. F;

Heater: Dry-Line heater system;

Meter: Turbine; and

Gate Station outlet control methodology: redundant Grove 900TE

monitor/regulator runs.
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A second Gate Station will be located on Plank Road in New Haven to initially
provide natural gas service to Vergennes. A site plan for the Plank Road Gate
Station is included as Exhibit Petitioner JH-8. It will include an approximately
55-foot by 55-foot fenced-in yard with a small parking area, an approximately 12-
foot wide by 32-foot long prefabricated metal meter and regulator building, a 6-
foot wide by 8-foot long SCADA building and an approximately 6-foot wide by
15-foot long concrete pad on which the pipeline heater will be located. Each
enclosure building will be approximately 11 feet high from ground level to the
roof peak. The enclosure buildings will house three major components of the
Gate Station: (1) SCADA and telecommunications equipment, (2) the pressure
regulation equipment, and (3) the meter. A Dry-Line heater system will be
installed outside on the concrete pad. Plantings will be installed to provide
screening for the facility, as shown on the visual report provided by Michael

Buscher, Exhibit Petitioner MJB-2.

The design criteria for the Plank Road Gate Station are as follows:
Design maximum station inlet pressure: 1440 psi;
Design minimum station inlet pressure, at regulators: 250 psi;
Design normal station inlet pressure, at regulators: 400 psi;
Design maximum station outlet pressure: 125 psi;
Design flow volume, summer: 250 mcfh;

Design flow volume, peak: 400 mcfh;
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Gate Station piping wall thickness: Schedule 80 or XH Seamless;
Gate Station piping grade: API 5L Grade B or X-42;

Safety device: monitor and relief;

Relief set pressure at 110% of MOP: 137 psi;

Inlet gas temperature: 32 deg. F;

Outlet gas temperature: 40 deg. F;

Heater: Dry-Line heater system;

Meter: Turbine; and

Gate Station outlet control methodology: redundant Grove 900TE

monitor/regulator runs.

The third Gate Station will be located on the southeast side of the intersection of
Route 7 and Exchange Street in Middlebury. A site plan for the Middlebury Gate
Station is provided as Exhibit Petitioner JH-9. It will include an approximately
85-foot by 85-foot fenced-in yard with a small parking area, an approximately 12-
foot wide by 32-foot long prefabricated metal meter and regulator building, a 6-
foot wide by 8-foot long SCADA building and an approximately 6-foot wide by
15-foot long concrete pad on which the pipeline heater will be located. Each
enclosure building will be approximately 11 feet high from ground level to the
roof peak. The enclosure buildings will house three major components of the
Station: (1) SCADA and telecommunications equipment, (2) the pressure

regulation equipment, and (3) the meter. A Dry-Line heater system will be
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installed outside on the concrete pad. Plantings will be installed to provide
screening for the facility, as shown on the visual report provided by Michael

Buscher, Exhibit Petitioner MJB-2.

The design criteria for the Middlebury Gate Station are described as follows;
Design maximum station inlet pressure: 1440 psi;
Design minimum station inlet pressure, at regulators: 250 psi;
Design normal station inlet pressure, at regulators: 400 psi;
Design maximum station outlet pressure: 125 psi;
Design flow volume, summer: 350 mcfh;
Design flow volume, peak: 500 mcfh;
Gate Station piping wall thickness: Schedule 80 or XH Seamless;
Gate Station piping grade: API 5L Grade B or X-42;
Safety device: monitor and relief;
Relief set pressure at 110% of MOP: 137 psi;
Inlet gas temperature: 32 deg. F;
Outlet gas temperature: 40 deg. F;
Heater: Dry-Line heater system;
Meter: Turbine; and
Gate Station outlet control methodology: redundant Grove 900TE

monitor/regulator runs.
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The Station configuration being proposed consists of two separate regulator runs,
with one run serving as a full back up to the other. Each regulator run consists of
two identical regulators set up in what is termed a working and monitor set. The
Station will also include a relief valve to provide a secondary device for
overpressure protection. This configuration provides for both overpressure
protection and redundancy. A single regulator run in the Station is designed to

handle the existing load requirement of the local distribution system.

What is the height of the fence to be installed at each Gate Station?
The fence will be 6-foot high galvanized chain link with one additional foot of

barbed wire at the top.

Please describe the access and parking areas for each Gate Station.
The access will consist of a 15-foot wide stabilized pervious surface underlain by
geogrid. The parking area will be large enough for two vehicles and will consist

of the same surface material as the access drive.

Please describe the Gate Station external lighting plans.
Only limited night-time lighting will be needed at each Gate Station, at the
entrance and at the building. The lights will be 100-watt floodlights or

luminaries, angled downwards.
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Please describe the valves and valve locations.

Eight sectionalizing valves will be installed along the pipeline length to allow for
isolation of pipeline segments in the event that they need maintenance or in the
case of an incident. Valve spacing is dictated by the Code and is based on the
class location of the pipeline. The valve placement along the Transmission
Mainline will exceed the requirements of 49 C.F.R. Section 192.179

(Transmission Line Valves).

A photograph of a VGS Mainline Valve (“MLV” or “Sectionalizing Valve”) is
included as Exhibit Petitioner JH-6.2. A typical MLV site is shown in Exhibit
Petitioner JH-10. Valve locations along the Transmission Mainline are identified
in Exhibit Petitioner JH-3 at the following mile points:

MLYV 0 at the Colchester Tie-In, MP 0.0;

MLV 1 at Redmond Road, Williston, MP 7.6;

MLV 2 at Lincoln Road, Williston, MP 14.4;

MLV 3 at Charlotte Road, Hinesburg, MP 19.9;

MLV 4 at Pond Road, Monkton, MP 26.4;

MLV 5 at Plank Road, New Haven, MP 33.0;

MLV 6 at Hunt Road, New Haven, MP 39.0; and

MLV 7 at Middlebury Gate Station, MP 42.7.
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3. Project Construction

Please describe the pipeline construction process.

The process involves a series of sequential steps, as graphically illustrated on
Exhibit JH-13. The pipeline construction process will generally proceed in the
following sequence:

1. The construction is expected to be sequenced from north to south
although there will be multiple construction sections called
“spreads.”

2. Theroute is first cleared and temporary work areas are prepared.

3. Perimeter erosion control measures, such as silt fences are installed
along sensitive resource areas such as stream edges and wetlands to
control sediment.

4.  For the Transmission Mainline, a four to five-foot wide trench will
be excavated to a depth of approximately five feet, and soil from the
trench will be stockpiled adjacent to the trench within the
construction corridor. There will be different construction
configurations for each of the different types of area to be crossed,
including wetlands, agricultural areas and within the public highway
ROW. These configurations are shown in Exhibit Petitioner JH-3.
Smaller trenches of approximately four feet by five feet will be used

for the Distribution Mainlines.
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Pipe lengths will be welded together, inspected, laid in the trench
and warning tape will be laid over the line, and then the trench will
be backfilled. The pipe will be covered by at least 36 inches of soil.
The pipeline will have four feet of cover in agricultural areas and
residential areas; and generally five feet of cover at road crossings
and seven feet of cover at open cut streams.

The landscape will be restored as close as possible to pre-
construction conditions in accordance with applicable permit

requirements.

As Project Manager, it will be my responsibility to oversee that the
Project is constructed in accordance with all applicable Code and

permit requirements.

Is water required for Project construction or operation?

Al7. The Project will not require the use of water for on-going operations. The three

Gate Stations are unmanned and therefore do not have sink or toilet facilities.
However, as part of construction, the Project will require approximately 1.4
million gallons of water to hydrostatically pressure test the Transmission
Mainline. The pipe will be hydrostatically tested at a pressure of at least 2,160 psi
for a minimum of eight hours before being placed in service. The test will prove

there are no leaks and will validate the MAOP of 1,440 psi. For the hydrostatic
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test, water will be taken from a Town of Colchester municipal water hydrant near
the Colchester Tie-In. VGS has contacted the Champlain Water District which
supplies Colchester Fire District #3, where we propose to obtain the water for our
test. The Champlain Water District has stated that it will be able to provide the
water volume required. When the test is complete, the water will be discharged to
a nearby upland area at the tap as indicated on the Erosion Prevention and
Sediment Control Plans included with Mr. Nelson’s prefiled testimony as Exhibit
Petitioner JAN-9. These plans are being submitted as part as the Construction
Stormwater Discharge Permit to the Vermont Department of Environmental

Conservation, as discussed in more detail in Mr. Nelson’s testimony.

The two sections of Distribution Mainlines will be tested independently with air at

a pressure of 190 psi for a period of eight hours.

In addition, water, sourced from a local water hauler, will be used to control dust

during construction.

Has VGS identified the construction access points and laydown areas?

Yes. We have identified locations where access to the Transmission Mainline
corridor will be used as well as temporary work areas for equipment and materials
staging areas. These locations are identified in Exhibit Petitioner JH-3 and were

studied by our environmental and cultural resource experts and are noted in the

May 20, 2019 Supplemental Attachments



10

11

12

13

14

15

16

17

18

19

20

21

22

Q19.

Al09.

Q20.

A20.

Addison Natural Gas Project, PSB Docket No.
Prefiled Testimony of John Heintz
December 20, 2012
Page 28 of 37

VHB natural resources mapping, provided as an appendix to Exhibit Petitioner

JAN-2.

How will VGS manage construction waste?

The generation of construction debris from the Project will be minimal.
Construction debris will be disposed of at an approved landfill. While not
generally considered construction waste, VGS will handle woody debris as
follows: trees under 6 inches in diameter, slash and brush will be chipped—not
burned—and spread along the ROW in upland areas. Trees greater than 6 inches
in diameter will be cut into logs, stacked in upland areas and offered to

landowners along the ROW for landowner use.

Will blasting be required for pipeline installation?

Yes, we anticipate that blasting will be required for approximately 35% of the
proposed route. Areas requiring blasting will be further defined during the final
design process. VGS will use a blasting contractor licensed in the State of
Vermont. It should be noted that blasting for projects of this nature will have
limited impacts. Any blasting that is required for the Project would be conducted
by state-licensed professionals in accordance with applicable blasting codes and
local blasting requirements. All blasting would be conducted during daylight
hours and would not begin until appropriate local authorities and the occupants of

nearby buildings, including residences and places of business, have been notified.
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In general, blasting would involve installation of small drill holes, and the use of
low energy charges. Potential fracture impacts would be avoided through the use
of open-face blasting techniques, which would direct the energy of the blast
upward to the surface instead of downward. Delayed charges would be ignited in
sequence to facilitate the upward movement of rock along the rock face. VGS
will also conduct pre-blast inspections of nearby facilities and structures; install
blasting mats to control the scattering of loose rock; use warning signals, flags
and barricades to limit access to the blast area; and conduct post-blast surveys as
necessary to assess damage. Notwithstanding the limited impact of the blasting,
VGS will adhere to a rigorous blasting plan, highlights of which are described

below.

Pre-Blast Surveys/Notifications

Pre-blast surveys and Water Quality/Flow Testing will be offered to all property
owners that are within a 600-foot radius from the blast site. Appropriate notices
will be given and appointments arranged for those owners who desire a survey.
Pre-blast surveys will be conducted by a qualified firm approved by VGS.
Results of those surveys will be documented through video or still photographs

and appropriate narration or written reports.
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Blast Monitoring

All blasts will be monitored by a representative of a qualified firm approved by
VGS who has been properly trained in the setup and use of seismic monitoring
equipment. At least one seismograph will be in use at all times. Placement of
monitoring equipment will be at the nearest structure to the blast site. Results of
blast monitoring will typically be available before the next blast. Results can be
reviewed and modifications can be made to the blast design for the next blast if

necessary.

Sequence of Blasting

All blasting operations will be strictly coordinated with VGS’s on-site
representative and local Fire Departments. Emphasis will be on the safe and
efficient removal of the rock existing on this project without impact to

surrounding structures.

Blasting Procedures

1. Blasting operations shall commence after 7:00 AM and cease before 7:00 PM,
Monday through Saturday.

2. Blasting cannot be conducted at times different from those announced in the
blasting schedule except in emergency situations, such as electrical storms or

public safety required unscheduled detonation.
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3. Warning and all-clear signals of different character that are audible within a
range of one-quarter mile from the point of the blast shall be given. All
persons within the permit area shall be notified of the meaning of the signals
through appropriate instructions and signs posted.

4. Access to the blasting area shall be regulated to protect the public from the
effects of blasting. Access to the blasting area shall be controlled to prevent
unauthorized entry before each blast and until the perimeter’s authorized
representative has determined that no unusual circumstances exist after the
blast. Access to and travel in or through the area can then safely resume.

5. Areas in which charged holes are awaiting firing shall be guarded, barricaded
and posted, or flagged against unauthorized entry.

6. Blasting mats shall be used to cover blasts and prevent fly rock.

Blast Security

Each blast will be preceded by a security check of the affected area.
Communications will be made with job site supervisors and local officials as
required to ensure the safest possible operation. All personnel in the vicinity

closest to the blast area will be warned.

No blast will be fired until the area has been secured and determined safe. The

blast site will be examined by the blaster prior to the all-clear signal to determine

that it is safe to resume work.

May 20, 2019 Supplemental Attachments



10

11

12

13

14

15

16

17

18

19

20

21

Q21.
A21.

Q22.

A22.

Addison Natural Gas Project, PSB Docket No.
Prefiled Testimony of John Heintz
December 20, 2012
Page 32 of 37

Blast Vibration

Blast vibration will be monitored at the blast site, typically at the structure(s)
closest to the blast site. Vibration limits will closely follow industry limits and
the State and Local Regulations. Blast designs will be modified as required to
stay within the guidelines. Blasting operations will be modified accordingly when

approaching buildings and utilities.

4. Right-of-Way Acquisition

Will the Project require ROW acquisition?

Yes. VGS will purchase easements from landowners along the Transmission
Mainline where public ROWs are not being used. Landowner parcels along the
Final Alignment are shown on Exhibit Petitioner JH-3. VGS has contacted all
landowners along the pipeline route and is currently in discussions to obtain

easements. VGS is targeting to have all easements in place by the end of 2013.

5. Noise Impacts

Will the Project generate noise?
During construction, the Project will generate general construction noise
associated with construction vehicles and equipment. Construction activities will

normally occur between 7:00 AM and 7:00 PM and will only last during the
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construction period. Once constructed, because they are buried, the Project

pipelines will not generate any additional noise.

The sectionalizing valves are not pressure-reduction valves containing any

mechanized components, and therefore will not result in additional noise.

VGS has selected a heater system for the Gate Stations that emits very little noise.
VGS has calculated that after construction of the Project and during the peak hour
of operation, the noise level at each Gate Station will be approximately 50 dBA
when measured at the fence line. The closest occupied structure to any of our
proposed Gate Stations is approximately 215 feet, and at this distance, the noise is
projected to drop well below the 45 dBA nighttime and 55 dBA daytime noise

levels required in other Board proceedings.

6. Transportation Impacts

What impacts will the Project construction have on traffic and transportation
facilities?
We plan to conduct horizontal directional drilling (“HDD”) or boring under a
number of street crossing and railway crossings, namely:

Mill Pond Road, Colchester; Uncased bore;

Colchester Rd. (Route 2A), Essex; Uncased bore;

New England Central RR, Essex; Cased bore;
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Upper Main St. (Route 15), Essex; Uncased bore;
Essex Way, Essex; Uncased bore;

River Rd. (Route 117), Essex; HDD with Winooski River;
New England Central RR, Essex; Cased bore;
Redmond Road at CSWD, Williston; Uncased bore;
Mountain View Rd. , Williston; Uncased bore;
Williston Rd. (Route 2), Williston; Uncased bore;
Interstate Highway 89, Williston; HDD;

Hurricane Lane, Williston; Uncased bore;

St. George Rd. (Route 2A), Williston; Uncased bore;
Vermont Route 116, St. George; Uncased bore;
Shelburne Falls Road, Hinesburg; Uncased bore;
Charlotte Road, Hinesburg; Uncased bore;

Hollow Road, Monkton; Uncased bore;

Monkton Road, Monkton; Uncased bore;

Plank Road, New Haven; Uncased bore;

North Road, New Haven; Uncased bore;

Plank Road, New Haven; Uncased bore;

Quarry Road, New Haven; Uncased bore;

Main St. (Route 17), New Haven; Uncased bore;
Town Hill Road, New Haven; Uncased bore;

Hunt Road, New Haven; Uncased bore;

May 20, 2019 Supplemental Attachments



10

11

12

13

14

15

16

17

18

19

20

21

Addison Natural Gas Project, PSB Docket No.
Prefiled Testimony of John Heintz
December 20, 2012
Page 35 of 37

River Road, New Haven; Uncased bore; and

Happy Valley Road, Middlebury; Uncased bore.
HDD or boring involves the installation of pits at either side of the area to be
crossed and drilling or auguring the pipe beneath that area, creating no
disturbance at the surface. This technique, although more expensive, allows us to

avoid direct impacts to these areas.

In areas where we will install the pipe with traditional open-cut methods across
roadways, we will employ standard traffic control measures to maintain at least
one lane of traffic during installation. Additionally, there are areas where we will
be installing pipe within the road ROW or shoulder. In these areas we will
employ traffic control measures and maintain one lane of traffic during
construction. Road surfaces will be protected and restored to original or better

condition if impacted by construction.

During construction in these areas, VGS will utilize traffic control methods that
comply with Vermont Agency of Transportation (“\VTrans”) standards, including
employment of appropriate signage and the services of sheriffs or other traffic
control personnel to manage traffic flow. VGS will obtain highway permits from

VTrans and local municipalities for work in state and local roadways.
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The Winooski River is considered a navigable water under Section 10 of the
Rivers and Harbors Act of 1899, and is subject to the permit jurisdiction of the
Army Corps of Engineers (“ACOE”). As explained in Mr. Nelson’s testimony,
VGS has applied for a Section 10 permit for this crossing. From a practical
standpoint, this will have no impact on river transportation and navigation, as we

plan to HDD the crossing, and thus will not impact surface waters.

7. Cost Estimate

Please provide the estimated cost of the Project.

The Project is estimated to cost $83,800,444, which includes the proposed
Transmission Mainline and Distribution Mainlines; it does not include the
distribution networks in Middlebury and Vergennes. A breakdown of the cost
estimate is set forth in Exhibit Petitioner JH-11. The cost estimate was prepared
using quotes from equipment vendors, discussions with contractors familiar with

the work and historical costs from similar projects.

8. Schedule

What is the schedule for the Project?

The current schedule is to construct the Project in 2014. This will bring gas
service to anchor customers in the Middlebury industrial park by late 2014. The

distribution networks in Middlebury and Vergennes would be constructed in

May 20, 2019 Supplemental Attachments



Addison Natural Gas Project, PSB Docket No.
Prefiled Testimony of John Heintz
December 20, 2012
Page 37 of 37

2015, with residential and commercial customers receiving gas service by the

2015/16 winter.

9. Conclusion

Q26. Does this conclude your testimony at this time?

A26. Yes, it does.
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STATE OF VERMONT
PUBLIC UTILITY COMMISSION

Investigation pursuant to 30 V.S.A. 88 30 and )
209 regarding the alleged failure of Vermont )
Gas Systems, Inc. to comply with the ) Case No. 17-3550-INV
certificate of public good in Docket 7970 by )
burying the pipeline at less than required )

)

depth in New Haven, Vermont

Affidavit and Certification of John St. Hilaire

I, John St. Hilaire, being duly sworn, hereby depose and state as follows:

1. I am employed by Vermont Gas Systems, Inc. (“VGS”) as Vice President of
Operations and | have held that position since 2015. | have been employed by VGS for 26 years
in positions of increasing authority including Manager Gas Supply/Control and Director,
Operations Services, Gas Supply and Gas control. | have an Associate in Science Degree in
Mechanical Engineering Technology from Vermont Technical College (1989), a B.S. in
Business Management from Champlain College (1999), an M.S. in Administration from St.
Michaels College (2005) and a B.S. in Accounting from Champlain College (2010). I have
personal knowledge of the information submitted in this affidavit, except where noted to be on
information and belief.

2. The Addison Natural Gas Project (“ANGP” or “Project”) route commences at the
pre-existing transmission line at Severance Road in Colchester and extends to Route 7 in
Middlebury traversing through portions of the towns of Essex, Williston, St. George, Hinesburg,
Monkton and New Haven. The Public Utility Commission approved the Certificate of Public
Good for the Project on December 23, 2013. Petition of Vermont Gas Systems, Inc., for a

certificate of public, pursuant to 30 V.S.A. 8 248, authorizing the construction of the “Addison
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Natural Gas Pipeline,”” Docket 7970 (Vt. Pub. Util. Comm., Dec. 23, 2013) Final Order
(hereafter “2013 Final Order™).

Depth of Cover Survey Information for Project

3. I am personally familiar with the 2013 Final Order in Docket 7970 (Vt. Pub. Util.
Comm., Dec. 23, 2013), the plans and evidence submitted in Docket 7970, and the permits and
other agreements that contain requirements for the construction of the Project (collectively all
referred to as “Project Documents”).

4. VGS engaged the engineering firm of Clough, Harbour & Associates (“CHA”) to
provide survey services, including staking out right-of-way and the pipeline centerline, and
taking top of pipe readings at the time of installation and depth of cover readings after final grade
was achieved by the pipeline contractor. VGS also engaged CHA to provide as-built drawings,
which CHA has not yet completed.

5. Based on the depth of cover information from CHA and that gathered by VGS
employed surveyors, more than 95% of the ANGP pipeline was installed to a depth of at least 4
feet.

6. The entire ANGP pipeline was installed at least 36 inches underground at every
one of the more than 4500 welds along its 41 mile length.

7. Based on the CHA survey data and that gathered by VGS employed surveyors,
VGS has prepared a Depth Table that provides information about the depth of cover at each of
over 4,500 locations. The Depth Table is attached here as Exhibit 1.

8. VGS’ survey engineers confirmed installed depth of cover at approximately 4500

welds and inflection points along the length of the pipeline (approximately 4050 through survey
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measurement of welds and 450 from Horizontal Directional Drilling (“HDD™) reports and pipe
locators).

9. The several portions of ANGP within an HDD or other drilled section were not
measured at every weld. With respect to the HDDs, compliance is described in the notes section
of the Depth Table, which specifically references the drill profile and describes our method for
determining the shallowest depth of cover. For the road bores not involving HDD, compliance is
described in the notes section of the Depth Table, which specifically references the depth
identified using the pipe locator.

10.  The Commission’s summary of the Project’s construction made this finding
expressly related to depth of cover:

e. Pipe lengths will be welded together, inspected, laid in the trench and
warning tape will be laid over the line, and then the trench will be
backfilled. The pipe will be covered by at least 36 inches of soil. The
pipeline will have four feet of cover in agricultural areas and within the

VELCO ROW, generally five feet of cover at road crossings, and seven
feet of cover at open cut streams.

2013 Final Order at 40, Finding 62(e).
11.  The PUC ordered VGS to comply with the terms of all state and federal agency

permits and all separate landowner and other agreements, some of which contained specific
depth of cover requirements. 2013 Final Order, at 11.

12.  These specific permits and agreements include the Department of Environmental
Conservation stream alteration permit and water quality permit, VTrans ROW permits, railroad
licenses, Army Corp of Engineer permits, the VELCO MOA, and landowner agreements. VGS
entered into agreements with more than 30 landowners along the route that specified depth of
cover requirements. These requirements were at 3 or 4 feet, except one (Hurlburt) that required

5 feet; none set forth any deeper standard.
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13. As outlined in VGS’ August 4 filing, there is no requirement in the 2013 Final
Order regarding depth of cover for “residential areas.”

14.  The attached Depth Table lists the type of regulation, permit or agreement that
requires the deepest installed cover applicable to every measured location, and what that
requirement is, except where that standard is tied to “as built” depths, which are described in the
notes section. Notes in the Depth Table provide detail where needed on permit changes or
amendments, and on other information specific to a particular measured location. For example,
the depth required by VTrans per its permit varied by location. There are five locations in the
VTrans right-of-way that VVTrans has preliminarily indicated are acceptable at the installed
depth, but which are subject to final inspection by VTrans once it has the “as-built” drawings
from VGS. There are also individual location notations for a spot where a landowner put in a
drainage swale over the pipeline between the time of installation and final measurement (and we
have agreed that VGS will come onsite to restore this spot).

15.  Also based upon these survey data and measurements, VGS has prepared maps
for each town through which the ANGP passes. These maps illustrate the surveyed depths of
cover over the pipeline, along with showing the depth of cover that VGS’ contractors used to
guide the pipeline construction. The maps are attached to this affidavit as Exhibits 2 through
15.

16. I am personally familiar with and knowledgeable about the information in
Exhibits 1 through 15 because | worked closely with CHA and VGS personnel to compile the

measurement data into Exhibit 1 and to prepare the maps attached as Exhibits 2 through 15.
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17.  The attached Depth Table and maps show that based on survey data, the
pipeline’s installed depth of cover complies with applicable regulations, permits and agreements,
with the exception of the 18 locations in the Clay Plains Swamp.

18. On behalf of VGS, I certify that, other than the 18 welds in the Clay Plains
Swamp, based on the information compiled by the CHA and VGS survey teams as shown in the
Depth Table attached here as Exhibit 1, the pipeline’s installed depth complies with the Project’s
permits, agreements, and the 2013 Final Order.

ANGP Project Background

19.  VGS engaged Over & Under and later Michels Corporation (“Michels”) for the
Project to perform pipeline construction and related activities including clearing/grading,
ditching, stringing (transporting and placing pipe along the right-of-way), bending, welding,
coating, lowering-in, backfill, testing, clean up, and restoration.

20.  Vermont Gas contracted with Michels to undertake mainline construction in 2015
and 2016, including approximately 30 miles of the ANGP in 2016. As the contractor, Michels
was responsible for construction means and methods.

21.  Asnoted above, VGS engaged the engineering firm of CHA to provide survey
services, including staking out right-of-way and the pipeline centerline, taking top of pipe
readings at the time of installation and depth of cover readings after final grade was achieved by
the pipeline contractor, and providing as-built services.

22.  VGS engaged Hatch Mott McDonald (“HMM?”) in 2016 to provide construction
inspection services including providing inspection of the construction management and all

construction, welding, and coating inspectors. Previously, McDaniel Technical Services, Inc.
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provided inspection services in 2015, and AK Environmental, LLC, provided construction
inspection services in 2014.

23.  VGS engaged PWC to provide construction management services.

24, In addition, VGS had a management team of VGS employees, who, together with
PWC personnel, oversaw construction of the Project, providing, among other things, engineering
support and project management services.

25.  Throughout the construction of this pipeline, VGS worked with the Department
of Public Service (“Department”), through both its gas engineer G.C. Morris and John
MacCauley, its outside expert hired to help with field oversight for Project.

26.  VGS had weekly meetings during the construction with the Department to
address any concerns that arose, and the Department’s representatives were on-site frequently
during installation. VGS continues to have weekly meetings with the Department to review and
close out remaining details on the Project.

27.  The Project, which consists of 41 miles of pipeline, is connected by over 4,500
welds and buried beneath the ground either through open trenching or Horizontal Directional
Drilling (“HDD”).

28.  As constructed, the pipeline passes through a portion of New Haven that is
identified in the ANR MOU as the Red/Silver Maple Green Ash Swamp. This area is also called
the Clay Plains Swamp and will be referred to as such in this Affidavit.

29.  The pipeline contractors and CHA knew the required depth of cover for a
particular area based on the documents provided to them by VGS at the time of construction,
including the 2013 Final Order, and related materials submitted to the PUC in Docket 7970, the

collateral permits related to the ANGP, and construction level plans.
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30. Michels began construction work for the season on approximately May 23, 2016
and completed construction activities on December 12, 2016. During construction, Michels met
with VGS personnel frequently, including weekly construction management meetings to discuss
the current status of pipeline construction and plans for upcoming work.

The Process for Determining Depth of Cover Along the Pipeline

31. During the construction process for the ANGP, depth of cover verification
involved the following four step process for open cut installations:

a. Sections of the pipeline were prepared for installation and “cribbed” or placed in a
“staging trench” to protect it while the trench was prepared. Pipelines are typically
staged on wood cribbing along a trench line until they are ready to be lowered into the
final trench. In wet swamp conditions, where the soil does not support the pipeline on
wood cribbing, the pipe is put in a shallow “staging trench” until the contractor is
ready to move forward with installing the pipe by digging along each side to remove
muddy soil and slowly lower the pipe. To do this, the contractor digs a small trench,
not much larger than the pipe, to stage the pipe until the trenching and installation can
occur. Once the pipeline contractor has completed welding, coating, x-ray, trenching,
and lowered the pipe into the trench, CHA was called in to take an electronic
measurement of “elevation” at the top of each weld. The elevation measurement
records an X, Y, Z coordinate. This gave a longitudinal and latitudinal measurement
for each weld.

b. The pipeline contractor then backfilled and restored the site including replacing
topsoil and contouring to return the site as close to its original condition as
practicable. Once this step was complete, CHA returned to the location and took a
second elevation recording at the top of cover and a new X, Y, Z coordinate.
Collecting the data took several weeks.

c. CHA then compiled its survey data and compared the initial top of weld elevations
with the post installation top of cover elevation measurements to calculate depth of
the pipe.

d. After performing its data compilation, CHA then provided VGS with a list of welds
where the expected depth of cover may not have been achieved. VGS then did
further surveys at locations provided by CHA to again measure depth of cover.

32. In general, if a calculation confirmed a weld was not at required depth of cover,

VGS worked with Michels to remediate the depth of cover at these locations.
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33.  After remediation, CHA or VGS personnel performed additional survey work to
confirm that the required depth of cover had been met through the remediation efforts.

The Installation of the Pipeline in the Clay Plains Swamp

34.  The VELCO MOA provides: “VGS will design the Project in VELCO’s ROW
and access roads into VELCO’s ROW to meet an HS-20+15% standard which VGS plans to
meet by using Class 3 pipe interred at a depth of 4 feet.” VELCO MOA, at 3, attached here as
Exhibit 16.

35. Consistent with VGS’ plan to meet the VELCO loading standard as set forth in
the VELCO MOA, the construction specifications provided to Michels called for a 4-foot depth
of cover in this area.

36. I am informed that the pipe was staged in the Clay Plains Swamp in early
September and installed on September 15, 16, 19 and 20, 2016. It took four days to install
approximately 2,500 feet of pipeline due to the wet conditions. Based on the pace of work in
other locations, | would have expected it to take around two days to install this amount of pipe.

37.  There is very limited public access in the area of the Clay Plains Swamp where
the pipe was installed. There is no road or trail meant for a vehicle. For practical purposes, the
only expected loading in this area would be by VELCO to access its own facilities, though the
loading standard would protect the pipeline from public uses as well.

38. I oversaw the completion of the Root Cause Analysis of the Clay Plains depth of
cover matter requested by the Commission, which is attached here as Exhibit 17. | believe the
following facts in Paragraphs 39-62 reflected in that Root Cause analysis to be true based upon

the work done to create it.
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39. Given the wet soil conditions in this location, Michels began its work by
constructing a mat road to access and install the pipeline, using 8 foot wooden mats. In the Clay
Plains Swamp area, the ROW and work space was narrow, compared to other areas of the
ANGP. Michels used a staging trench as the field team prepared for actual trenching and pipe
lowering at a later date.

40. On September 15, Michels began the process of excavating to lower the pipe and
was unable to achieve depth within the planned working hours.

41. On September 16, Michels continued efforts to lower the pipe, using wider
wooden mats placed along the wall of the dug trench along with multiple excavators to help hold
wet soil and aid in lowering the pipe. The work proceeded slowly, extending into the following
work week on September 19 and 20. Michels reported progress, but told VGS representatives
that great care had to be taken to protect equipment and workers using the wooden mats for
stability. Michels reported that at one point, a piece of equipment exiting the site slipped off its
mat and became stuck temporarily in mud.

42.  VGS personnel directed its inspection contractor, HMM, to inform Michels to
continue using its best efforts to get the pipe buried to the planned depth of four feet.

43.  On September 19, VGS informed VELCO of the challenges Michels was
experiencing installing the pipeline within the Clay Plains Swamp ROW. Concerned that
Michels may not achieve the planned 4-foot depth specified, VGS discussed with VELCO
whether its loading standards could be achieved with a shallower burial at this location. On
September 20, VGS shared with VELCO an engineering analysis performed in May 2016 that
showed VELCO’s loading standard would be met with depths at 3 feet. See September 20 email

from John St. Hilaire to Peter Lind at VELCO, with Mr. Lind’s response, attached hereto at
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Exhibit 18 (the attachment to this email is the May 25 Mott McDonald engineering analysis of
the loading standard VGS provided to VELCO). VGS also informed VELCO that its contractor
would continue to work to reach a 4-foot depth and complete installation in this area.

44, Following the protocol for the pipeline installed though open trenching, during
initial installation VGS’ survey contractor CHA took a measurement at the top of the pipe at
each weld in the Clay Plains Swamp, so that final interred depth could be determined after fill,
contouring and clean-up. Actual depth of cover cannot be determined until after these steps occur
and cover is placed on the pipe.

45, On September 20, Michels completed installation in this section of the VELCO
ROW and discontinued trenching activities.

46.  On September 21, VELCO told VGS that it agreed that its loading standard could
be met at a shallower depth than 4 feet, so long as other protective measures were put in place,
such as additional markers, and the companies memorialized in writing any modified methods
employed. See Exhibit 18.

47.  After the installation, Michels spent approximately 8 days on clean-up and final
grade in the Clay Plains Swamp. Based on the pace of work in other locations, | would have
expected it to take about 3 days for these activities in typical open field conditions.

48. Due to the wet, muddy soil, CHA was unable to reenter the Clay Plains Swamp
until November 4 and 6 to take final grade depth of cover measurements.

49. On November 9, 2016, CHA reported to VGS that, for the 2016 season, 290
welds may not have been installed to depth, including 18 in Clay Plains Swamp. All other

measurements in the Clay Plains Swamp met the 4-foot specification.

10
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50. On November 11, 2016, VGS informed Michels of the depth deficiencies for the
2016 season identified by the surveyor, and Michels worked to remediate these locations.

51. By December 12, 2016, Michels had remediated the depth of cover issues except
the 18 locations in the Clay Plains Swamp. The remediation work typically involves adding more
cover and further contouring the soil surface.

52. Michels informed VGS during this remediation work that the Clay Plains Swamp
locations could not be successfully remediated through adding cover and further contouring due
to the environmentally-sensitive area. As well, Michels communicated to VGS that it lacked
confidence that a second attempt at burying the pipe would be any more successful in terms of
getting the pipe to four feet throughout the Clay Plains Swamp.

53.  Given the challenges faced by VGS’ contractors when installing the pipeline
within the Clay Plains Swamp, VGS believes that any attempts to rebury the pipeline at these
locations would cause greater environmental harm than leaving the pipeline where it is.

54.  The 18 locations in the Clay Plains Swamp had an installed depth of between 3.0
and 3.8. At these depths, the VELCO MOA loading standard is still met according to the
engineering analysis VGS obtained.

55.  The 18 locations in the Clay Plains Swamp were installed at a safe depth because
they are at least as deep as the federal depth requirement adopted by the PUC, and meet the
VELCO loading standard. VGS also implemented additional protective measures requested by
VELCO, as described below.

56.  Given the practical challenges of working in the Swamp and the environmental

concerns, VGS management determined that it would pursue leaving the pipeline interred at

11
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installed depth at those locations since VELCO loading standards were achieved at those depths,
and would seek party and regulatory approval for that plan.

57. During remediation work in mid-November, 2016, VGS informed VELCO that
certain locations within the Clay Plains Swamp did not meet 4-foot planned installation depth
according to survey measurements.

58. On December 1, 2016, | updated the Department’s gas engineer regarding its
depth of cover survey results and remediation, including the locations in the Clay Plains Swamp.

59. During the week of December 28, | discussed the “leave in place” option with the
Department’s public advocacy staff.

60. On January 3, 2017, | spoke in detail with the Department engineer regarding the
18 locations in the Clay Plains Swamp, the work involved in installing the pipeline, and the
decision to pursue leaving the pipeline as is with Department support if VELCO agreed.

61.  From January through April 25, 2017, VGS worked with VELCO to determine
whether VELCO, consistent with its initial September review of the issue, would agree to leave
the pipe as installed given satisfaction of the loading standard. On April 25, 2017, VELCO
provided its letter of approval to VGS to leave the pipe in place with additional conditions. See
VELCO April 25, 2017 Letter, attached here Exhibit 19 (also provided with VGS’ June 2 NSC
request).

62.  This letter and the engineering analysis performed in May 2016 that showed
VELCO’s loading standard would be met with depths at 3 feet was provided to the Department
on April 26, 2017 for review by the Department gas engineer and Dave Berger, the Department

independent engineering consultant.

12
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Safety Measurement Implemented By VGS

63.  VGS has implemented numerous “layers of protection,” to maintain the integrity
of the pipeline in addition to burying it at a certain depth. Together, these measures are all
aimed at protecting the buried pipe and include: 1) placement of pipeline markers, 2)
implementation of a damage prevention program, 3) use of the One-Call System — federal law
requiring use of 811, 4) patrolling the pipeline, 5) performing leak surveys, 6) utilizing the
company’s public awareness programs, 7) odorization of the gas, 8) observation of excavations,
and 9) requirements for soft excavation techniques in tolerance zones, meaning use of hand
shoveling close to pipe.

64.  The PUC’s 2013 Final Order specifically requires ongoing monitoring and

remediation:

273. VGS will also develop and implement a plan to monitor for and mitigate
occurrence of unstable soil and ground movement and if observed conditions
indicate the possible loss of cover, perform a depth of cover study, and replace
cover as necessary to restore the depth of cover or apply alternative means to
provide protection equivalent to the originally required depth of cover for both
transmission and distribution pipes. Berger reb. pf. at 9.

65.  VGS’ ongoing Transmission Maintenance Plan fulfills this requirement.

66.  As I described above, VGS also has kept the Department involved in its progress
on the Project during construction and to date.

67. Department compliance personnel were present regularly on site during
construction of the ANGP, for the purpose of monitoring pipeline safety compliance. In
addition, the Department’s gas engineer conducted weekly meetings with VGS project team
members to review, discuss and assess pipeline construction safety and compliance. Those

meetings still occur, as VGS closes out remaining items with the Department.

13
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Project Opponents’ Two Claims Regarding Depth Of Cover

68.  The picture attached to the Project Opponent’s June 23 filing, submitted by
Lawrence Shelton, shows the pipeline during an interim point of construction, in a staging trench
where it would be lowered and installed at a later date. Mr. Shelton has also sent this photo to
PHMSA. PHMSA has not yet closed its review, but as VGS has noted, all locations along the
pipeline were installed deeper than the 3-foot depth of cover required by federal regulations.

69. Based on its review of the photo and description of it being taken just south of the
Hurlburt property, it appears the photo was taken in the VELCO ROW within Clay Plains
Swamp.

70. I cannot say specifically which section of the Clay Plains Swamp pipeline is
shown in Mr. Shelton’s photo, but based on survey data, VGS has information that all of the
pipeline in the Clay Plains Swamp was installed between 3 and 4 feet, not at 18 inches as
suggested by Mr. Shelton’s photo.

71. Project Opponents’ comments also claim that G.C. Morris, the Department’s gas
engineer, informed Mr. Shelton that VGS made the pipeline deeper at this location by pushing a
backhoe down directly on the pipe or the ground above it. | can say unequivocally that the
method described was not utilized here (or elsewhere — it is not a method of pipe installation). It
is possible that what was described was instead the common industry installation method
described above for swampy areas that was in fact used in this location — to stage the pipe in a
shallow trench and then dig through the muddy soil on each side next to the pipe, creating a
deeper trench as the digging continues and thereby lowering the staged pipe as mud beneath it

subsides into the void created by the trenching.

14
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72. Regarding the photograph claiming to depict a crossing on the Sucker Brook in
Williston covered by the DEC’s Stream Alteration Permit, the Project Opponents reference a
VELCO inspector field note on August 29, 2016 that the pipe is not to required depth at a stream
in Williston. The note itself suggests additional work in the rock is needed to achieve depth.

73.  The installation of this crossing was not completed on August 29. The contractors
were able to install the pipe under the Sucker Brook to a depth in excess of 7 feet. See
Attachment 1 (ANGP Stream Depth Table) to my August 4, 2017 Affidavit submitted in this
matter.

Root Cause Analyses

74.  Attached to this Affidavit are Root Cause Analyses for: a) the Clay Plains
Swamp depth of cover matter; b) the 2016 Harsh Sunflower incident that was the subject of
Docket 8791, c) and the induced voltage protections subject to a Notice of Potential Violation
and settlement in Docket 8814, which are labeled Exhibits 17, 20, and 21, respectively

75. | oversaw the preparation of these documents for VGS and am familiar with their
content, including the information regarding contractor work onsite which | believe to be true.

76.  These Root Cause Analyses demonstrate that VGS’ project management has
been proactive and effective in addressing compliance issues that have arisen in this large and

complex Project.
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Dated at Burlington, Vermont this _’l_ day of August, 2017.

Y2z
?781 Hilaire

Subscribed and sworn to before me this 11 day of August, 2017.

C 59—

Notary Public

My commission expires: & IlO‘ 19
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STATE OF VERMONT
PUBLIC UTILITIES COMMISSION

Petition of Vermont Gas Systems, Inc., for a
certificate of public good, pursuant to 30
V.S.A. § 248 , authorizing the construction of
the “Addison Natural Gas Project” consisting
of approximately 43 miles of new natural gas
transmission pipeline in Chittenden and
Addison Counties, approximately 5 miles of
new distribution mainlines in Addison County,
together with three new gate stations in
Williston, New Haven and Middlebury,
Vermont

Case No. 17-3550-INV

N’ N N N’ N N N N

SUPPLEMENTAL AFFIDAVIT OF LAWRENCE SHELTON

I, Lawrence Shelton, upon being duly sworn, do depose and say:

1. T am a highly experienced project manager. I began my career as a mason over 40
years ago, and for the past 30 years have worked as a masonry project manager and estimator.
My experience includes project estimation and management of construction of what at the time
was advertised as the largest brick building in the world -- the new offices of the National
Institutes of Health.

2. The attached MP-3 video was taken by me on my cell phone. It was taken late in the
day, after all construction had ceased, on September 19, 2016, at the site of the Clay Plain
Swamp that is subject to VGS’s nonsubstantial change request.

3. The video starts by looking north toward the Hurlburt property. Then it swings
around to the south. The video shows the surroundings of the pipeline. There is only one trench.
The pipeline is in that trench. The trench is less than 2 feet deep and the 12-inch pipeline is lying
on top of the trench. This was at the end of the day on September 19.

4. Mr. St. Hilaire’s Affidavit, in Paragraph 45, states that construction was completed the
next day, on September 20. VGS claims that the pipeline was left between 3 and 4 feet deep.

5. For the 12-inch pipeline to be 3 feet deep, the trench would have to be at least 4 feet
deep. It would have been impossible to commence and complete digging a new 4-foot deep
trench, and then commence and complete installing the pipeline into the new trench, over the
hundreds of yards of the Clay Plain Swamp area, all during one working day. This is
particularly the case in this location — a wetland that an excavator had been almost entirely mired
in. This was a very difficult work environment. In addition, when I was present at the end of the
day on September 19, there was no heavy equipment on the site. Therefore, all of the equipment
that would have been needed to excavate the four foot deep trench would have had to be brought
to the site and then — again, in a wetland — positioned and repositioned to dig the new trench. In
contrast, to cover the pipeline that I photographed would have been readily feasible in one day

Law Office of James A. Dumont, Esq. PC ~ 15Main St. PO Box 229  Bristol VT 05443  p. |
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using one piece of equipment and using the wooden matting that is evident in my photographs
and video.
6. I do not disagree with Mr. St. Hilaire that the pipeline was completed on September 20.
The pipeline and trench I documented in my photographs and video are the pipeline gad trench
that were covered with fill and completed on September 20. That pipe f wa W
,, 4 /A
Z.

new 4-foot deep trench that did not exist the day before. - ~ / 2
P e
AW )
On September 32017, Lawrence Shelton appeared before mcribed and swore to the
truth of this affidavit. _ i\ e
Notary Rublit ©mi A HaskAas

Law Office of James A. Dumont, Esq. PC 15 Main St. PO Box 229  Bristol VT 05443  p.2
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JSH Aff. 08.11.17 - Exhibit 17

RoOOT CAUSE ANALYSIS
ADDISON NATURAL GAS PIPELINE

CLAY PLAINS CONSTRUCTION
DEPTH OF COVER — SEPTEMBER 6 TO NOVEMBER 9, 2016

VERMONT GAS SYSTEMS, INC.
85 SWIFT STREET
SOUTH BURLINGTON, VT 05403

PREPARED BY: JOHN ST. HILAIRE
AUGUST 11, 2017
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INTRODUCTION

The purpose of this Root Cause Analysis (“RCA”) is to examine the events that occurred and
determine the causes that contributed to the installation of the Addison Natural Gas Pipeline
(“ANGP”) within the Red/Silver Maple Green Ash Swamp (also referred to as Clay Plains) at a
depth of less than 4 feet at 18 locations.

As described below, after notification of the achieved depths from its survey contractor, VGS
pursued an agreed remediation plan with the ROW owner, VELCO, and sought the Department
of Public Service’s (“Department”) input. Those efforts led to a request to the Public Utility
Commission (“PUC”) on June 2, 2017 for a determination of a Non-Substantial Change (“NSC”)
related to the remediation plan.

EVENT DESCRIPTION AND TIMELINE

VGS entered into a Memorandum of Agreement with VELCO (“VELCO MOA”) regarding the
installation of the ANGP within its ROW, including in the Clay Plains Swamp, approved by the
PUC in its Final Order granting a CPG for the project. The VELCO MOA stated: “5. Loading.
VGS will design the Project in VELCO’s ROW to meet an HS-20+15% standard which VGS
plans to meet by using Class 3 pipe interred at a depth of 4 feet.” The PUC’s Final Order
required compliance with the VELCO MOA.

Vermont Gas contracted with Michels to undertake mainline construction in 2015 and 2016,
including approximately 30 miles of the ANGP in 2016. As the contractor, Michels was
responsible for construction means and methods. Michels was provided contractor specifications,
including for the VELCO ROW, for the 2016 season.

Michels began construction work for the season on approximately May 23, 2016 and completed
construction activities on December 12, 2016. During construction, Michels met with VGS
personnel frequently, including weekly construction management meetings to discuss the current
status of pipeline construction and plans for upcoming work.

In early September 2016, Michels began the process of installing the pipeline in the Clay Plains
Swamp. Consistent with VGS’ plan to meet the VELCO loading standard as set forth in the
VELCO MOA, VGS’ construction specifications called for a 4-foot depth of cover in this area.
Given the wet soil conditions in this location, Michels began its work by constructing a mat road
to access and install the pipeline, using 8’ wooden mats. In the Clay Plains Swamp area, the
ROW and work space was narrow, compared to other areas of the ANGP. As a result, Michels
initially placed the pipe in a staging trench as the field team prepared for actual trenching and
pipe lowering at a later date.

On September 15, Michels began the process of excavating to lower the pipe and was unable to
achieve depth within the planned working hours.
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On September 16, Michels continued efforts to lower the pipe, using longer wooden mats placed
along the wall of the dug trench along with multiple excavators to help hold wet soil and aid in
lowering the pipe. The work proceeded slowly, extending into the following work week on
September 19 and 20. Michels reported progress, but noted that great care had to be taken to
protect equipment and workers using the wooden mats for stability. At one point, a piece of
equipment slipped off its mat and became stuck temporarily in mud.

On September 19, VGS informed VELCO of the challenges Michels was experiencing installing
the pipeline within the Clay Plains Swamp ROW. Concerned that Michels may not achieve the
planned 4-foot depth specified, VGS discussed with VELCO whether its loading standards could
be achieved with a shallower burial at this location. VGS shared with VELCO an engineering
analysis performed in May 2016 that showed VELCQ'’s loading standard would be met with
depths at 3 feet. VGS also informed VELCO that its contractor would continue to work to reach
a 4-foot depth and complete installation in this area. Michels finished installation on September
20, 2016.

Following the protocol for the pipeline installed through open trenching, during initial
installation, VGS’ survey contractor CHA took a measurement at the top of the pipe at each weld
in the Clay Plains Swamp, so that final interred depth could be determined after fill, contouring
and clean-up.

On September 21, VELCO told VGS that it agreed that its loading standard could be met at a
shallower depth than 4 feet, so long as other protective measures were put in place, such as
additional markers, and the companies memorialized in writing any modified methods employed.

Michels then finished contour and clean-up of the site. Michels spent 8 days on this work. This
distance would normally take approximately 3 days for these activities in typical open field
conditions.

Due to the wet, muddy soil, CHA was unable to reenter the Clay Plains swamp until November 4
and 6 to take final grade depth of cover measurements.

On November 9, 2016, CHA reported to VGS that, for the entire 2016 season, 290 welds were
not to depth, including 18 in Clay Plains Swamp. All other measurements in the Clay Plains
Swamp met the 4-foot specification.

On November 11, 2016, VGS informed Michels of the depth deficiencies for the 2016 season
identified by the surveyor, and Michels proceeded to remediate these locations.

By December 12, 2016, Michels had remediated all of these depth of cover issues except the 18
locations in the Clay Plains Swamp.

Michels informed VGS that it lacked confidence that an attempt to remediate depths in the Clay
Plains Swamp locations would be any more successful than it had been during initial installation
due to the challenging site conditions. As well, Michels informed VGS that this areas could not
be remediated through cover or further contouring due to the environmentally-sensitive area.
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Given the practical challenges of working in the Swamp and the environmental concerns, VGS
management determined that it would pursue leaving the pipeline interred at installed depth at
those locations since VELCO loading standards were achieved at those depths, and by seeking
party and regulatory approval for that plan.

Timeline of Post-Installation Communications with VELCO and Department:

e During remediation work in mid-November, VGS informed VELCO that certain
locations within the Clay Plains Swamp did not meet 4-foot planned installation
depth according to survey measurements.

e On December 1, 2016, VGS updated the Department’s gas engineer regarding its
depth of cover survey results and remediation, including the locations in the Clay
Plains Swamp.

e During the week of December 28, VGS discussed the “leave in place” option with
the Department’s public advocacy staff.

e OnJanuary 3, 2017, VGS spoke in detail with the Department engineer regarding
all the 18 locations in the Clay Plains Swamp, the work involved in installing the
pipeline, and the decision to pursue leaving the pipeline as is with Department
support if VELCO agrees.

e January through April 25, 2017: VGS works with VELCO to determine whether it
agrees to leaving pipe as installed given loading satisfaction. VELCO provides
letter of approval to leave in place on April 25, 2017. Letter is provided to
Department on April 26, 2017.

e This letter and the engineering analysis performed in May 2016 that showed
VELCO’s loading standard would be met with depths at 3 feet was provided to
the Department on April 26, 2017 for review by the Department gas engineer and
Dave Berger, the Department independent engineering consultant.

e June 2, 2017, VGS files NSC with Commission to seek confirmation that leaving
the pipe in place as installed while meeting loading factor is a non-substantial
change to the CPG.

FINDINGS AND RoOOT CAUSE

Contributing Factors:
e Muddy soil conditions in Clay Plains Swamp, wetter and deeper than had been
expected
e Apparent settling of the wet soils after construction
Root Cause:
e The soils in the Clay Plains Swamp were deep and wet, resulting in the inability
to maintain trench stability while installing the pipeline along its entire length

Root Cause Summary:

e Contractor encountered deep wet muddy conditions during pipeline installation
that resulted in the inability to maintain trench stability allowing for 4-foot depth
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along entire stretch of Clay Plains Swamp. These conditions contributed to the
pipeline not being at 4 feet in 18 locations within the Clay Plains Swamp.

FoLLow-UP ACTION

See above description of communication and analysis regarding loading factor with VELCO
during and after installation, and communications with Department. VGS will adhere to
additional protocols as reflected in VELCO’s letter of April 25, 2016 and the Department’s June
23, 2016 filing regarding these locations.

Pending PUC approval of the NSC, no additional follow up is required at this time.
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The Vermont Secretary of State's Office of Professional Regulation considers the information in
the online licensee look up contained on this website to be a secure and primary source for
license verification. The Office certified this information at the date and time noted below.
License status may have changed since this record was printed. Use the Office's online
licensee lookup for real-time license verification.

Conduct decisions may be found online at
www.sec.state.vt.us./professional-requlation/professional-conduct

Cases indicating "Charges Filed" or "Pending Hearing" are allegations only and must be proved at a
hearing held by the licensing authority. If no discipline is listed below, there are no disciplinary
records related to this licensee.

Lookup Detail View

Name and Address

Name of Licensee

Address

City / Town

State

Zip Code

Country

Michael Hollowood

234 Falsetto Ct

Ballston Spa

NY

12020-2679

us

License Information

License Number [|Profession Type First Issuance Date Effective Date Expiration Date
018.0097764 Professional Engineer 9/5/2013 08/01/2018 7/31/2020
License Status Supervisor Employer Specialty
Active Civil

Case History
Case Number Date Opened Date Closed Status

No Records Found
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COLER&
COLANTONIO?

ENGINEERS AND SCIENTISTS

December 17, 2012

John V. Heintz, PE

CHA

70 S. Winooski Ave., #204
Burlington, VT 05401

Re.:  Transmittal Letter

Transmission Mainline Engineering Plans

and

Distribution Mainline Engineering Plans
Revision 0, Issued for Vermont Statues Article 248 Filing

Vermont Gas System
Addison Natural Gas Project
[P Extension and IP Lateral

Mr. Heintz:

Find transmitted herewith, the above referenced engineering plans to support your testimony in

the Vermont Statues Article 248 Proceedings.

The following design progress drawings have been prepared under my direct supervision and
have been reviewed by me prior to this submittal for inclusion in the Vermont Gas Systems,

Addison Natural Gas Project 248 Application.

Do not hesitate to contact either Jeffrey O’Donnell or me for any clarification or additional

information you may need.

Sincerely,
COLER & COLANTONIO, INC:

o 5

Lo
/‘,,.::f —

James C. Colantonio, P.E.

CEO

—
e T e

36 Cordage Park Circle, Suite 340 Phone: 781-792-2232
Plymouth, MA 02360 Fax: 781-792-2290

A 2P e

17-3550-INV Intervenors' Response
Attachment A
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17-3550-INV Intervenors' Response
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