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Column
1 DY [The day of the month.
2 MAX |The highest temperature for the day in degrees Fahrenheit (F).
3 MIN [The lowest temperature for the day in degrees Fahrenbeit (F).
The average temperature for the day, computed by finding the average of the values
4 AVG lin columns 2 and 3, then rounding (if necessary). Example; 55.5 rounds up to 56,
55.4 rounds down to 55 degrees.
Departure from normal. The difference between column 4 and the 30 year normal
5 DEP [temperature for this date. A minus (-) is number of degrees below normal. A zero (0}
indicates that the average for that day was the Normal.
Degree Day: A gauge of the amount of heating or cooling needed for a building
using 65 degrees as a baseline. To compute heating/cooling degree-days, take the
average temperature for a day and subtract the reference temperature of 65
degrees. If the difference is positive, it is called a "Cooling Degree Day". If the
difference is negative, it is called a "Heating Degree Day". The magnitude of the
difference is the number of days. For example, if your average temperature for a day
HDD Jis 50 degrees in September, the difference of the average temperature for that day
6a&6b| & land the reference temperature of 65 degrees would yield a minus 15. Therefore, you
CDD |have 15 Heating Degree Days that day. If the average temperature is 77 degrees for
a day, you would have 12 Cooling Degree Days (77-65). If the average temperature
for the day is 65 degrees, there are no Heating or Cooling degree days. Electrical,
natural gas, power, and heating, and air conditioning industries utilize heating and
cooling degree information to calculate their energy needs. The Heating season runs
from July 1st through June 30th. The Cooling season runs from Jan 1st through Dec
31st. :
Total precipitation for the day to the nearest hundredth of an inch. This includes aill
7 WTR [forms of precipitation, both liquid and water equivalent of any snow or ice that
occurred (T = Trace, some precipitation fell but not enough to measure).
8 SNW [Total snowfall for the day to the nearest tenth of an inch.
9 DPTH Snow depth on the ground to the nearest inch at 1200UTC. 7am EST., 6am CST,
5am MST, 4am PST, 3am AST, etc.
10 Ql\,/g lAverage wind speed for the day in miles per hour (mph).
1 Sl\g)[() The highest wind speed in mph averaged over a 2 minute period.
12 |o2miN The direction (in compass degrees divided by 10) from which the wind speed in
DIR column 11 came from. ( N=36 S=18 W=27 E=09, etc.)
13 MIN The number of minutes of sunshine received at the station. Not reported at all
locations.
14 | psBL The percentage of possible sunshine. Computed by dividing the minutes of
sunshine in column 13 by the total possible minutes. Not reported at all locations.
The average sky cover between sunrise and sunset in tenths of sky covered. The
15 S-S |minimum of "0" means no clouds observed, "10" means clouds covered the entire
sky for that day.
A coded number representing certain types of weather observed during the day.
1 =Fog '
2 = Fog reducing visibility to 1/4 mile or less
3 = Thunder
4 = |ce pellets
5 = Hall
16 WX |6 = Glaze or rime
7 = Blowing dust or sand: visibility 1/2 mile or less
8 = Smoke or haze
9 = Blowing snow
X = Tornado
In the example above on the 12th, you see "138" coded for the day. That means
Fog, Thunder and Smoke or Haze were observed at some time during that day.
17 SPD Pte?k wind speed for the day in mph. The highest wind speed observed at the
station.
18 DR [The compass direction from which the peak wind speed came.

SM is the Sum of that column. Note; these MAY not line up exactly under the column! Using the




example shown above, the monthly snowfall (0.1)inch is offset slightly to the right.
AV is the Average for that column

* An excerpt from the third part of a WS Form F6 (Page 2) is shown below. An explanation of each
column of data can be found below the example.

[TEMPERATURE DATA]

[PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16

AVERAGE MONTHLY: 42.7  TOTAL FOR MONTH: 5.97 1 = FOG
DPTR FM NORMAL: 3.0 DPTR FM NORMAL: 1.95 2 = FOG REDUCING VISIBILITY
HIGHEST: 80 ON 30 GRTST 24HR 2.05 ON 19-20 TO 1/4 MILE OR LESS
LOWEST: 13 ON 4 3 = THUNDER

SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS

TOTAL MONTH: 10.8 INCHES 5 = HAIL

GRTST 24HR 6.5 ON 3- 3 6 = GLAZE OR RIME

GRTST DEPTH: 9 ON 4 7 = BLOWING DUST OR SAND:

VSBY 1/2 MILE OR LESS
8 = SMOKE OR HAZE
NO. OF DAYS WITH WEATHER - DAYS WITH 9 = BLOWING SNOW
X = TORNADO

MAX 32 OR BELOW: 2 0.01 INCH OR MORE: 11
MAX 90 OR ABOVE: 0 0.10 INCH OR MORE: 9
MIN 32 OR BELOW: 22 0.50 INCH OR MORE: 4
MIN O OR BELOW: 0 1.00 INCH OR MORE: 2
HDD (BASE 65)
TOTAL THIS MO. 687 CLEAR (SCALE 0-3) 10
DPTR FM NORMAL -122 PTCLDY (SCALE 4-7) 15
SEASONAL TOTAL 1767 CLOUDY (SCALE 8-10) 6
DPTR FM NORMAL -348
CDD (BASE 65)
TOTAL THIS MO. 4
DPTR FM NORMAL 4 PRESSURE DATA
SEASONAL TOTAL 4 HIGHEST SLP 30.45 ON 22
DPTR FM NORMAL 4 LOWEST SLP 29.50 ON 6

REMARKS

TEMPERATURE DATA

Cumulative temperature information for the month including averages,
departure from normal, and the highest/lowest temperatures observed and
on what day they occurred.

NO. OF DAYS WITH

Number of days during the month that meet the criteria shown.

HDD (BASE 65)

Heating degree day information based on an average temperature of 65
degrees. Included are the Total this Month, Departure from Normal for the
Month, the Seasonal Total and the Seasonal Departure from Normal. The
Heating season runs from July 1st through June 30th.

CDD (BASE 65)

Cooling degree day information based on an average temperature of 65
degrees. Included are the Total this Month, Departure from Normal for the
Month, the Seasonal Total and the Seasonal Departure from Normal. The
Cooling season runs from Jan 1st through Dec 31st.

IREMARKS

[Additive remarks made by observer.

PRECIPITATION DATA

Cumulative precipitation (for both rain and frozen precipitation) information,
for the month including total for the month, departure from normai for that
month, greatest 24 hour amount not necessarily midnight to midnight, and
greatest snow depth at 1200UTC.

WEATHER - DAYS
\WITH

Number of days during the month that meet the temperature, precipitation
and sky cover criteria shown.

PRESSURE DATA

Magnitude of highest and lowest sea level pressure (in inches) and the day
on which it occurred.

A coded number representing certain types of weather observed during the
day.

1=Fog

2 = Fog reducing visibility to 1/4 mile or less




3 = Thunder
4 = |ce pellets

5 = Hail
SYMBOLS USED IN 6 = Glaze or rime
COLUMN 16 7 = Blowing dust or sand: visibility 1/2 mile or less

8 = Smoke or haze
0 = Blowing snow

X = Tornado
[ Close Window J
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Click here to provide comments on this service.



EROSION CONTROL INSPECTION FORM
Owner: Aggregate Industries  Site: Haverhill Landfill Preject: Phase I Soils Grading and Shaping

Date/Time: 7/ Z(P/ olo Signature of Inspector: ;G@“"” VL@? et

W eo AU .
(1) Perimeter Haybales/Silt Fence: ___H AT B b L5 “ropr e/t b €1 10,

(2) Check Dams: WQQ:/‘AA R : ) .
O) Swales: _Spk, ol LT, L LA LASE Teo SO, Cﬂo%

(4) Detention/Sedimentation Basins (turbidity curtain/side slopes/gravel berm/outlet/ete.):

ot YA mrr, S GT N RS T AT, 2oL ENRTVS Y
N AT @UT LN , NErs> 2. ATENTOM DarRaLk N (STILLE RER
AL M P e wTAN N AR NEGe TS TN Cm (R0 v 1
wo Leseld Ave BRedil. ov T AT fol.@ o
(5) Stormwater Qutlets at Creek: (D)

(6) Appearancefvolume of any outflow from basins: NON g

(7) Observed daniages or clogging: __ N+ &

(8) Erosion Control Mulch Areas: __\l g2~ &,

(9) Washouts: NP R W = (WVL\ACQT’%

(10) Any required repairs cotrected: N & NE,

(11) Areas inactive greater than 7 calendar days: & /no____ protective measures: Yes/ o)

WOTL* ptlr Lovel S oFHe

(12) Areas consistently inactive greater than 30 calendar days: 0 tectiv es: Yes /:

NDQ"‘:&d\’ EA4 T LOWER, $5.OFfE

(13) Significant rain storm (> 0.5” over 24 hours): ive mensures: ves /@

(14) Access Roads: CoA A hairs)

(15) Other:

MJ1183a






EROSION CONTROL INSPECTION FORM
Owner: Aggregate Industries ~ Site: Haverhill Landfill  Project: Phase I Soils Grading and Shaping

Date/Time: 4/4/07 Signature of Inspector: S

(1) Perimeter Haybales/Silt Fence: _Sections of silt fence along Grid ROW_to be replaced from winter plowing damage,
including necessary haybales.

(2) Check Dams: _Sediment removal beginning today, starting at basin | and working westerly along the Grid ROW. !

Haybales being removed to be replaced at end of week. Riprap being cleaned and replaced,

(3) Swales: _Sediment removal and check dam replacement beginning today in the toe of slope swale on the northem side of
the southern mound. Swale located on the west and southem portion of the southern mound was constructed 4/2 and 4/3

and lined with clay. Waste encountered was relocated to active landfill face. Haybales check dams to be installed every
100’ along swale at end of week upon receipt of haybale delivery.

(4) Detention/Sedimentation Basins (turbidity curtain/side slopes/gravel berm/outlet/etc.): __Sed .basin #1- Turbidity
curtains are in place and functioning. Slopes seem stable,

Sed basin #2- Turbidity curtains and check dams in place and functioning. The basin had approximately 8-10"" of standing
water. There was no flow at the spillway. Slopes seem stable.

(5) Stormwater Outlets at Creek: ___ Outlet at the creek is dry with no gbserved sediment.

(6) Appearance/volume of any outflow from basins: __ No flow from cither basin at the time of inspection.

(7) Observed damages ot clogging: _Sediment build-up at check dams as noted above. Sediment removal occurring today
and tommotrow.

(8) Erosion Control Mulch Areas: _ None

(9) Washouts: Some existing erosion gullies on the north and north-east slopes with no significant changes.
(10) Any required repairs corrected: In progress
(11) Areas inactive greater than 7 calendar days: _ yes/no protective measures: yes / ng

(12) Areas consistently inactive greater than 30 calendar days: _yes/no protective measures: yes / no

(13) Significant rain storm (> 0.5” over 24 hours): _yes/no ____protectivc measures: yes / no

(14) Access Roads: Significant mud on landfill access road. Trucks need assistance getting up the first tier past the
scale. BET scraping road and placing stone to correct problem,

(15) Other: Bill Swanson also on site for general site, visit and to look at metal culverts in south-west corner of the site
on Apgregates property.

Swale was constructed on the west and south-west side of the southemn mound. The swale was constructed to minimize
disturbance to the well vegetated area and also to minimize disturbance of waste which was very close to the ground surface.

FILE: Soils/ 4.10.7 MJ1183a



Phase I Soils April 4, 2007 Inspection Photos
Haverhill Landfill, Haverhill Massachusetts

Drainage Basin #2 ﬁ)l ebay facmg east



EROSION CONTROL INSPECTION FORM
Owner: Aggregate Industries ~ Site: Haverhill Landfill ~ Project: Phase I Soils Grading and Shaping

ettt —

b ;}'Q — /
Date/Time: 4/17/07 Signature of Inspector: M\)k-\r e s
(1) Perimeter Haybales/Silt Fence: _ Sections of silt fence along Grid ROW-to b
including necessary haybales.

eplaced from winter plowing damage

(2) Check Dams: _Working well, New haybales installed earlier this month effectively removing sediment, stormwater s
is flowing clear downstream of check dams.

(3) Swales: _Swales are working as designed. The newly constructed western swale has some crosion gullies just upstream
of the transition to the rip rap lined portion of the swale. Wastc below the lined swale is exposed. The eroded clay will be
repaired/replaced when conditions are dry and area is accessible.

(4) Detention/Sedimentation Basins (turbidity curtain/side slopes/gravel berm/outlet/etc.): _ Sed basin #1- Turbidity
curtains are in place and functioning. One segment of turbidity curtain in the north-west corner of the basin needs repair
Slopes seem stable.

Sed basin #2- Turbidity curtains and check dams in place and functioning, The basin had approximately 16-18" of standing
water. There was minimal flow at the spillway and flow was clear, Slopes seem stable.

(5) Stormwater Outlets at Creek: ___OQutlet at the creck was submerged by the flooded waters in Johnson Creek.

(6) Appearance/volume of any outflow from basins: Flow at Basin #2 was clear.

(7) Observed damages or clogging: _None.

8) Erosion Control Mulch Areas: __None

(9) Washouts: ____Some existing erosion gullies on the north and north-east slopes. One erosion gully on the north-west
slope above the forebay increased in depth and width since the last inspection. Repairs to eroded slope to be conducted
when the slope dries out,

(10) Any required repairs corrected: Haybale replacement and cleaning of stone check dams located in the toe of slope
swale located between the southem mound and the Nafional Grid ROW was completed in the first and second weeks of
April.  The leachate trench was extended westerly 10-20 feet.

(11) Areas inactive greater than 7 calendar days: __yes/no protective measures: yes/ no

(12) Areas consistently inactive greater than 30 calendar days: __yes /no_protective measures: yes / no

(13) Significant rain storm (> 0.5” over 24 hours): _yes/ no protective measures: yes / no

(14) Access Reads: Some mud on landfill access road.

(15) Other: Merrimack River elevation is higher than normal, but not as high as it was last year during the May storm.
Drum areas stable with no erosion,

No leachate was observed in the vicinity of drainage basin #2 forebay, which can be attributed to the exiension of the
teachate trench in that area. Absorbent booms were replaced on Friday April 13" in Basin #1, Basin #2, and basin #2
forebay.

FILE: Soils/ 4.10.7 MJ1183a



Phase I Soils April 17,2007 Inspection Photos
Haverhill Landfill, Haverhill Massachusetts

" : At
Extcnslon of leilbh’llb llcnch has elnnmatcd the lcﬂch’itc nutblcak ﬁl%t observed i in
January 2007, in this area.



Attachment Z
Landfill Gas Migration and Monitoring



Bugay, Laura

From: Miller, Andrew

Sent: Wednesday, November 08, 2006 2:24 PM

To: ‘Abdul.turay @state.ma.us'’; John Carrigan (John.Carrigan@state.ma.us)

Cc: Janet.Waldron@state.ma.us; Golden.Derrick@epamail.epa.gov; '‘Bob Ward'; 'Ellis, Robin';
‘Lydon, Dennis’; Leon, Michael; 'chcampbell@comcast.net’; Haskell, Bruce; Swanson, William

Subject: RE: Haverhill Landfill - Gas Exceedance

Attachments: Location of Temporary Gas Probes at Haverhill Landfill.pdf; Gas Exceedance 10-25-2008.pdf

Abdul,

Per our exchange of voice messages, this is written to follow-up on MassDEP questions regarding the recent reported
landfilt gas exceedance at the Haverhill Landfill (CDM correspondence of 10-25-2006). We have drafted this response
based upon John Carrigan's email to CDM of 10/30/2006, which included a previous internal email by you to John with
guestions regarding the gas exceedance

As you are aware, gas monitoring is conducted at the Maverhill Landfill on a quarterly basis. The most recent round was
conducted on October 24 & 25, with a 24-hour notification letter sent to MassDEP on October 25 regarding 25% LEL
exceedance at four monitoring wells: CDM-4, CDM-10A, CDM-11, and COM-11A located in the southeast corner of the
landfill. We have since reviewed the data, our methods, and previous monitoring resuits and offer the following:

- The gas exceedances at these monitoring points are in fact consistent with previous monitoring rounds over the
years. It is very common to get LEL exceedances at monitoring points in this area of the landfill site, which is why the
passive gas venting system was constructed here in 1994. Consequently, 24-hour notification letters are typically sent to
MassDEP following each gas monitoring round.

- Our practice is to install temporary probes downgradient of any monitoring well in which a 25% LEL exceedance or
more is measured. In the case of the Haverhill Landfill, a combination of temporary probes and existing gas monitoring
wells located downgradient of the wells identified with exceedances were used to ensure that no landfill gas is moving
beyond the property line (see attached figure). All downgradient measuring points had no methane detected. The
downgradient points were measured on the same day and soon after measuring the exceedances.

- Monitoring wells CDM-4/4A are located immediately adjacent to and upgradient of the property line (residence at #
190 Old Groveland Road). The topography from COM-4/4A slopes downward into and adjacent to this property. There was
a downgradient probe (SGP-4) conducted within the landfill parcel and parallel to the property line, at which no methane
was detected. Due to access issues, we were unable to conduct a probe within the private parcel. In the past, there has
been concern expressed by MassDEP that we access this downgradient private residential parcel for additional landfill gas
monitoring. The Supplemental CSA Work Plan submitted to MassDEP for review on September 1, 2006, includes a task to
obtain access permission from this property (#190 Old Groveland Road) and conduct the monitoring. If access permission
is provided, installation of a temporary gas probe during future monitoring rounds will be incorporated into the plan. Please
note that access was granted in June 2003 and seven temporary gas probes were installed and sampled at 50 foot
intervals along the toe of slope, behind residences #190 and #200 Old Groveland Road. No methane was detected in any
of these probes, although methane was detected at gas monitoring wells CDM-4 and CDM-4A during that monitoring
round (COM, June 2003).

- The sampling equipment used was a Landtec GEM-500 landfill gas meter, which displays methane concentration
by volume up to 100% which equates to 2000% of the LEL. This instrument is calibrated daily and is designed to hold its
calibration for long periods of time. Re-calibration of the equipment between sampling locations is not necessary, as the
instrument is designed to take continuous and multiple samples and hold calibration between sampling locations.

- On the sampling date, barometric pressure was measured at the site and remained steady at a low pressure of
29.5 inches of Hg, a condition which would allow higher gas venting.

- We have always known that some type of permanent gas control system will be necessary at the landfill as part of
the closure design. The options of a passive and active gas contro! system will be evaluated as part of the CAAA, in
accordance with the MassDEP approved CAAA scope of work.

We hope this clarifies your concerns regarding the landfill gas exceedances of October 24, 2006. Once the water quality

1



data is received, a complete report of the monitoring conducted in October will be submitted. In the meantime, please feel
free to call me if you have any further questions or require additional information.

Lacation of
emporary Gas Prob.

Andrew B. Miller, P.E.
Principal Engineer

Camp Dresser & McKee Inc.
One Cambridge Piace

50 Hampshire Street
Cambridge, MA 02139

Tel: (617) 452-6532

Fax: (617) 452-8532

From: Miller, Andrew

Sent: Wednesday, October 25, 2006 8:07 PM

To: John Carrigan (John.Carrigan@state.ma.us); Janet.Waldron@state.ma.us

Cc: Golden.Derrick@epamail.epa.gov; Bob Ward; Ellis, Robin; ‘Lydon, Dennis'; Leon, Michael; ‘chcampbeli@comcast.net'; Haskell,
Bruce; Swanson, William; Bugay, Laura

Subject: Haverhill Landfill - Gas Exceedance

Gas Exceedance
10-25-2006.pdf ...

Please find attached correspondence to John Carrigan documenting a landfill gas exceedance at the Haverhill Landfill.
The exceedance occurred during quarterly monitoring conducted today, Wednesday, October 25.

A hard copy of the letter has been sent to John and Janet. All others will have just received this email

Andrew B. Miller, P.E.
Principal Engineer

Camp Dresser & McKee Inc.
One Cambridge Place

50 Hampshire Street
Cambridge, MA 02139

Tel: (617) 452-6532

Fax: (617) 452-8532
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One Cambridge Place, 50 Hampshire Straet
Cambridge, Massachusetts 02139

tel: 617 452-6000
fax: 617 452-8000

October 25, 2006

Mr. John Carrigan

MassDEP Northeast Region

205B Lowell Street

Wilmington, Massachusetts 01887

Subject: Haverhill Land(fill
Haverhill, Massachusetts
DEP 24-hour Notification — Landfill Gas Exceedance

Dear Mr. Carrigan:

[n accordance with 310 CMR 19.132(4)(h), Camp Dresser & McKee Inc. (CDM), on behalf of
the City of Haverhill and Aggregate Industries, hereby notifies the Massachusetts Department
of Environmental Protection (MassDEP) that during a landfill gas sampling event conductecl
at the Haverhill Landfill on October 24, 2006, concentrations of methane gas exceeded 25
percent of the Lower Explosive Limit (LEL) at monitoring wells CDM-4, CDM-10A, CDM-11,
and CDM-TIA. These wells are within 100 feet of the property line. The percent of the LEL by
volume is as follows:

Gas Well % LEL
CDM-4 50

CDM-10A 54
CDM-11 200

CDM-11A 48

CDM installed temporary gas probes downgradient and within 50 feet of wells, towards the
property line; no methane was measured in any of the probes.

The October 24, 2006 gas sampling was conducted as part of the quarterly landfill gas

monitoring currently being performed as part of the Interim Environmental Monitoring Plan
for the landfill.

A full report of all the monitoring results will be forwarded to your office upon completion.

FzZogra

consulting - engineering - construction - operations



Mr. John Carrigan
October 25, 2006
Page 2

[f you have any questions or require any additional information please feel free to call me at

(617) 452-6532.

Very truly yours,

Andrew B. Miller, P.E.

Principal Engineer
Camp Dresser & McKee Inc.

ce: Robert Ward — Haverhill Water/ Wastewater Division
Roberta Ellis - Aggregate Industries
Dennis Lydon - Aggregate Industries
Michael Leon, Esq. - Nutter, McClennan & Fish
Craig Campbell, Esq. — Aggregate outside counsel
Janet Waldron ~ MassDEP
Derrick Golden - EPA
Bruce FHaskell, P.E. - CDM
William Swanson, P.E. - CDM
Laura Bugay - CDM
File: CSA/4.4.1pii

FZo972



Haverhill Lanctill
Haverhill MassachuseRs

Summary of Landfill Gas Sampling Results

Landfill | Screened % LEL Detected during Sampling Events
Gas interval 1272001 | 12/2002 12/2004 | 032005 | 062005 1272005 | 0372006 062006 1212006
CDM-4 4.5-11 [ [+ 4 NS T 28 T 50 0 N e~ 20
| COM<A | 17-22 ] 0 NS [ [} 0 0
SGP4 5 ] [} NS 0 4 0 0
(CDM-10_| 74.5-20" D 36" v NS 0 20 2 14
[ COM-10A | 40°-45' 0 [ NS 83 i 54 202 116
CoM-11_|_10°- 15 D 160, L NS 212 - 0 0 230
COM-11A | 31.5'36.5' ) 20 |- - ; NS 254 0 0 0
COM-5 914’ ) 0 0 [ c NS [ 0 0 )
CDMG 1716 0 ] 0 0 3 NS [ 0 0 0
CDM-6A 20°-25' ko) o [+] 0 [¢] NS o ] 0 Q
10/10A probe 0 Q o] []]
13/11A probe i 0 c
4/4A probe [ [
Notes.

* Indicates data for the % methane by volume and the %LEL was not consistent with each other. Itis unknown if the % volume or the % LEL was correct. (%vol x20=%LEL)

COM-4 and 4A are located between the [andfili gas vert trench and the property line for 190 Old Groveland Road, which are all within an approximate distance of 25",

SGP-4 is located approxi 50" south ient) of COM~4 and COM4A

CDM-10 and 10A are located approximately 125' north of the property line for 200 Ola Groveland Road and in close proximity to vent trench

COM-6 and 6A are located downgradient of 10 and 10A and are at the property line for 200 Olg Groveland Road.

CDM-11 and 11A are located approximately 80" north of the property line for 180 Old Groveland Road and are in close praximity to the vent rench.

CDM-5 is located downgradient of 11 and 11A and is at the property line for 190 Old Grovelanc Road.

Screened intervals for wells COM-104 and 11A are assumed to have the deeper screened intervals, similar to the 4 and 6 couplets. Well logs do not indicate which are the deep or shallow wells,

As indicated in Seclion 7 of the ISA, bi-weekly sampling of the gas weils and newly instaled gas vents occurred for 12 rounds from October 4, 1994 to April 7, 2005, which was indicated to be the last sampling round
since the report was issued {July 1999)
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