Villanova CICD CARE Group

Radnorshire Room in Radnor Township Building
June 20, 2017, 6:00 PM
Agenda

1) Pledge of Allegiance
2) Adoption of Agenda
3) Approval of Minutes
4) Chair Report

5) Review
a. West Lancaster Avenue lot — final follow-up on lighting actions
b. Overview of Recent Construction Activity (RT)

6) Communication (VU)
a. Update on phases and project
i. Residence Halls
ii. Pedestrian Bridge

7) Planning
a. Discussion of Radnor Township testing by Rettew
i. Main Lot asphalt and soil by Rettew
ii. Valley Run by Rettew

8) New Business
9) Public Comment
10) Set Next Meeting Date —

Limited Asphalt and Soil Quality Investigation Report Villanova Parking Lot
http://www.radnor.com/DocumentCenter/View/16350

Stream Assessment and Monitoring Headwaters of Valley Run
(located on CARE webpage)
: 23/Villanova-Project-Communication-Review-C

Note: Villanova’s latest Phase Update and Information is located at

http://designconceptforlancasteravenue.com/news-updates/






April 6, 2017

TOWNSHIP OF RADNOR
Villanova CICD CARE Group
Minutes of the Meeting of April 6, 2017

The Villanova CICD CARE Group met at 6:30 PM at Villanova University, Charles Widger School of Law
Building, Room 101, 299 N. Spring Mill Road, Villanova, PA 19085.

Present Absent

Philip Ahr, Chair Robert Zienkowski, Vice-Chair
Chris Kovolski

Marifou Smith

Jane Galli

Rick Leonardi
Stephen Norcini, P.E,

Also Present: members of the public; and, Leah McVeigh, Administrative Assistant.

Phil Ahr called the meeting to order and led the assembly in the Pledge of Allegiance

Adoption of Agenda

Jane Galli made a motion to adopt the agenda, seconded by Steve Norcini. Motion passed 6-0.

Approval of Minutes

Phil Ahr made a motion to adopt, seconded by Jane Galli. Motion passed 6-0.

Chair Report

Phil Ahr welcomed everyone to the meeting, and thanked Viflanova University for hosting the meeting. He
explained that the meeting is not being aired live on television but is being recorded by Villanova staff, and will
be available on the Township website for viewing.

Review
a. West Lancaster Avenue Lot

i. Follow Up on Lighting Report Actions

1. Fixtures — Reported by Steve Norcini — A meeting was held between Steve, the Township
Solicitor (John Rice), FXB Lighting, Marilou Smith, Villanova’s Light Consultant and their attorney. It was
noted that in Mr. Rice’s opinion VU was always and is now in compliance with the approved plans for
the West Lancaster Avenue Lot; however, VU has agreed to put frosting on the lamp lenses, and to
install 75 ft of a 6" high fence along St. Thomas Way. Both of these items will be installed by mid-June.
Jane Galli and Rick Leonardi both commented positively regarding these good faith gestures by VU,

2. St. Thomas Way Fence — Phil Ahr explained the location of the fence which VU has agreed to
install at St. Thomas Way to help relieve the headlights coming in from the new roadway. Marilou Smith
wanted to be clear that the installation of the 75 feet of fence will not eliminate the lights from the
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headlights completely and the neighbors may still see headlights. Phil Ahr explained this as well and is
hopeful that with the growth of the buffer that together with the fence will help the neighbors with
rmost of the lights. Additional shields have also been put on the line of light fixtures along the back side
of the parking lot.

- Randy Maude, resident of Aldwyn Lane, asked if an 8" fence could be considered. Chris
Kovaolski explained that that the Township Ordinance only allows for a &’ high fence. Discussion
continued with Rick Leonardi asking if the ordinance could be changed to allow for an 8’ high fence
along a utility. Steve Norcini explained the steps in having an ordinance changed which would take
months. Mr. Kovolski noted that VU is willing to put up 75 feet of 6’ fence on Villanova’s property.

3. Basketball Court Light — the light has been turned off, and this item is closed on the agenda.

b. Qverview of Construction Activity {RT)

- Steve Norcini explained that the currently the Township is only inspecting E & S items (erosion and
sediment control) and there are currently no issues or complaints.

¢. Status of Radnor Township Testing of Main Lot asphalt and soil by RETTEW approved by the BOC

- Steve Norcini that RETTEW will be performing soil testing on the Main Lot. Locations will be selected,
sites staked out, and borings will take place with resuits of the tests to be received by mid-May.

- Steve Norcini also reported that RETTEW will also be testing Valley Run with a report expected to the
Board of Commissioners by mid-lune.

- Phil Ahr thanked VU for providing access o their site for this testing to take place.

Communication

a. Update on phases and project
- Marilou Smith provided the group with an update on the project work.

i Residence Halls — Excavation is continuing for the residence halls. Three basements have been
dug out and foundations and footers poured, and the fourth basement will be dug out and
poured by mid-May. Marilou Smith explained how construction will move forward with the
project being built west to east.

- Jane Galli asked about anticipated noise during construction which was then discussed.

ii. Pedestrian Bridge — Bridge construction began the end of February with the removal of the
stone caps with crosses and Villanova College engraved in them, which will be stored, and used
during the final phase of the bridge project. PENNDOT has started their notifications of
upcoming potential lane closures which is their requirement. As the actual dates of the lane
closures get closer, VU and Radnor Township will make notifications as well.

Planning

a. Parking Concerns — Graduation
- Phil Ahr asked about VU’s plan for graduation in regards to construction. Chris Kovolski
explained the plan as VU anticipates many parents and friends during the graduation events,
and is addressing and giving as much advance information to visitors as possible.
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MNew Business

a. Rettew Study of Valley Run

- Phil Ahr reported that the Board of Commissioners approved the monitoring of Valley Run
downstream from the VU construction project as well as downstream from the Clem Macrone
Park project. A sampling visit will occur the 2™ week of May with baseline results to be reported
to the BOC in mid-June. in roughly a year the tests will be performed again to determine how
these projects are effecting the stream. As a major stream flowing through the residential
neighborhoods it is the Township’s duty to check the health of the stream to be sure it is not being
adversely effected by these projects.

- Rick Leonardi asked why the tests were being done, and asked for acknowledgement that the
water from the main lot does communicate with the water on the south side. He is also in
complete agreement that these tests are warranted, but would like to see the tests expanded to
below ground level as well.

- Jane Galli asked if Rettew would use any portion of the Delaware Riverkeepers Report and she
would like this testing to be done in regards to all of the projects in Radnor near streams.

Public Comment

Roberta Winters spoke to the Board regarding hydrological testing and including other groups such as the EAC,
the Delaware Riverkeepers Network, and the Radnor Middle School Watershed program. There is a water
reporter app available for cell phones which could be a useful app for the public to report stream concerns.

Steve Norcini expressed that if stream testing becomes a requirement, a protocol will need to be established.

Mrs. Winters recommended that Phil Ahr and Steve Norcini go to the EAC and make a recommendation to them
that all the streams be tested.

Chris Kovolski explained that currently construction is moving along and asked if we could schedule the next
meeting after VU’s graduation. The committee discussed and decided to postpone the next meeting until at least
June 15. The June meeting date will be determined.

Randy Maude is still seeing out of licenses on cars in the SEPTA lot. He also pointed out the construction along
the R-5 tracks and the noise from generators. Steve Norcini explained that the Police enforce the noise and work
hours.

Mrs. Winters spoke about including the Township Boards such as the Board of Health and the EAC in issues that
are of interest to residents.

Set Next Meeting Date-

- The committee set the next meeting date to Thursday, June 15 {this was changed during the
month to Tuesday, June 20.

- The committee discussed the monthly meeting scheduled and determined that during this part
of the project it would only be necessary to meet bi-monthly or possibly even quarterly. If a need
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arose, the committee would return to monthly meetings. The next meeting will be in June and
then September, and then most likely November.

There being no further business, the meeting adjourned on a motion duly made and seconded.

Respectfully submitted,

5 7\\_‘@4'@.(} a8 [l\ 0 \/c —es, {\’L

Leah McVeigh
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ASSESSMENT AND MONITORING DESCRIPTION

In May of 2017, RETTEW Associates, Inc. conducted a stream assessment within the headwaters of Valley
Run. RETTEW was hired by Radnor Township to investigate stream conditions concerned with
construction activities at Villanova University. See Section Hl for Location Map identifying the general
area of the assessment.

The Township wanted a better understanding of how the planned conversion of a 7.3-acre paved parking
lot into a parking garage, dormitory and other accessory use buildings might impact Valley Run. With this
in mind, RETTEW began its investigation at the subject Villanova University parking lot and terminated the
investigation just downstream of Macrone Park near Yorkshire Road.

As part of the assessment process, RETTEW established four sampling locations. They are as follows: See
Section IV for aerial photograph depicting sampling locations.

1

RT-1 — Located on the south, downstream side of the SEPTA railbed where the stream
exits a culvert from underneath the railbed. This location is also south and downstream
of the subject parking lot,

RT-2 —Located just upstream and north of a road culvert underneath South Ithan Avenue
in an area referred to as the Aldwyn Triangle.

RT-3 — Located just downstream and south of a road culvert underneath Brooklea Road.

RT-4 — Located within Macrone Park downstream of the tennis courts, and northeast of
Yorkshire Road.

To assess current stream conditions, RETTEW utilized the Pennsylvania Departmient of Environmental
Protection’s {PADEP) in-stream Comprehensive Evaluation (ICE} Survey protocol on May 9, 2017, The
assessment consists of the following:

Physical Characterization {in field} — See Sections VI and Vii for field data sheets

In-stream Macroinvertebrate Community (collected in field and identified in lab) — See
Section V for completed macroinvertebrate metrics.

Water Quality Parameters/Chemistry - See Sections VI and Vill for field and lab results.
a. Temperature, dissolved oxygen, pH and specific conductance (in field)

b. Dissolved solids, oil and grease, turbidity, acidity, alkalinity, chloride, nitrate,
nitrite, sulfate, total phosphorus, pH, dissolved oxygen, total organic carbon,
barium, calcium, iron, magnesium, potassium, sodium, methane, ethane, and
ethene {in lab)

s Note - Dissolved oxygen and pH (in both field and lob}

Photographs were also taken at each sampling location. See Section IV.
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RESULTS/FINDINGS

Sampling locations RT-1 through RT-4 are located within the Valley Run Watershed. According to
Pennsylvania Department of Environmental Protection {PADEP) mapping available through the
Commonwealth’s eMapPA service, the subject parking lot at Villanova University is also considered to be
within the Valley Run Watershed. Stormwater management facilities for the proposed University
improvements {now under construction) at the parking lot are contributory to Valley Run. Additionally,
some 1,128 feet of SEPTA rail (located immediately adjacent and south of the subject parking lot) is within
the Valley Run Watershed.

Whether Valley Run exists or existed within the subject parking lot, RETTEW offers the following opinion.

Examinations of historical photographs available through Penn State University’s PENN PILOT database
provide some interesting clues. As can be seen below in the October 8, 1942 aerial photograph, Route 30
and a railroad {now SEPTA) pre-date the subject parking lot.

b




It appears the parking lot area was comprised of pastureland or some sort of grassed area with various
trees and shrubs at the time. One can assume stormwater flow generated from upland areas (like Route
30) flowed downslope through what is now the present day parking lot footprint. Though it is impossible
1o see a clearly defined stream channel within the parking lot area on this 1942 photograph, one can see
land use and tree patterns within the Aldwyn Triangle area south of the railroad are much like present
day conditions. It wouid appear the western tree line and land use within the Aldwyn Triangle area in 1942
accommodates a culvert location under the railroad - much like present day conditions. RETTEW assumes
there was a culvert underneath the railroad in 1942 more or less where a culvert exists present day. And
if a cuivert was present in 1942, then there was obviously a reascn for it; that being a means of
transporting water from the north side of the railroad bed to the south side of the railroad bed.

Present day, there is definitely a stream channel present within the Aldwyn Triangle area and it was very
likely present in 1942, However, that does not mean there was a defined stream channel north of the
railroad bed in 1942. It stands to reason there was water that needed to travel underneath the railroad
bed {north to south), but said water may have been simply stormwater runoff.

By at least June 7, 1958, the parking fot area in question was indeed being used as a parking lot {as can be
seen in the aerial photograph below}. At this point in time, one can assume the parking lot contained a
means of dealing with generated stormwater via piping and inlets. REFTEW assumes these stormwater
facilities eventually drained to and through the same spots at the railroad bed similar to the 1942 drainage
patterns. If there had been a historic stream channel(s) within the subject parking lot area, it is a fairly
safe assumption those streams were incorporated into the stormwater piping systems.

June 7, 1958

e




Present day, there are not any natural, open stream channels within the subject parking area. Prior to
beginning the current construction activity, all stormwater was collected in inlets and transpeorted in
piping to drainage points north of the SEPTA rail. A drainage swale then transported flows along the north
side of the rail to the culvert at sampling location RT-1. RETTEW is aware that the U.5. Army Corps of
Engineers was called upon to make a determination as to whether the Corps considers water within the
parking lot’s stormwater system a “stream”. The Carps does not consider the water within the parking
lot’s stormwater system to be a stream in the sense they would regulate it as a natural stream channel.

In regards to the health of Valley Run, the PADEP considers the stream currently impaired — meaning the
stream does not meet an acceptable water quality standard as per criteria established by the Federal
Clean Water Act. In this case, PCBs (polychlorinated biphenyl) are listed as the source/cause of the
impairment. PCBs are man-made compounds. Prior to banning in 1979 under the Toxic Substances Control
Act, PCBs were used in coolants and lubricants, dust control, pesticides, paints, printing inks, protective
coatings, and fire retardants. PCBs can accumulate in sediments and be continuously re-suspended in a
stream system. Also worth noting is the PADEP’s mapping of Valley Run {the reach of stream assessed)
only begins at Brooklea Road {the location of sampling point RT-3}. It is likely the PADEP does not consider
Valley Run upstream of Brookiea Road to be perennial. See Section IX for Pennsylvanio Department of
Environmental Protection eMapPa — Valley Run 303(d) listing regarding stream impairment.

In using applicable portions of the PADEP’s In-stream Comprehensive Evaluation (ICE) Survey protocol on
May 9, 2017, RETTEW arrived at the same conclusion that Valley Run is impaired.

In terms of benthic macroinvertebrates, the type and numbers of arganisms found resuited in very low
iBl values (Index of Biotic Integrity}. Given the time of year sampling occurred, an Bl score of less than 50
is considered “impaired”. [Bl scores for RT-3 and RT-4 were 14.84 and 31.76 respectively, RETTEW could
only perform a modified macroinvertebrate investigation at RT-3 and RT-4 because only 31 and 39
organisms were collected respectively due to limited presence. The protocol is typically based upon the
random collection of 200 organisms. The protocol has a fixed area of substrate to be sampled given the
time of year. Once that area has been sampled, the various macroinvertebrate indices are performed
regardless if 200 organisms have been collected. In this situation, low numbers of organisms are in fact an
indication of impairment. [t was not possible to generate any sort of numerical IBl score for RT-1 and RT-
2 due to lack of macroinvertebrates (likely due to the stream being intermittent at RT-1 and RT-2). Only
water striders {family Gerridae) and predaceous diving beetles (famify Dytiscidae) were found at RT-1 and
RT-2. Both insect families are aguatic but do not require perennial flow in that they can relocate when
waterbodies go dry. Additionally, striders and diving beetles have a fairly high tolerance to poliution. See
Section V for completed muacroinvertebrate metrics.

In terms of qualitative habitat, sampling locations RT-1, RT-2 and RT-3 can be considered sub-optimal
mainly due to the developed, urbanized character of the drainage areas tributary at those locations within
the watershed. RT-4 could be considered optimal mainly because of the intact forest buffer within the
Macrone Park. Given this stream type, a total habitat score less than 120 would indicate habitat
impairment. RT-1 had an overall score of 103, RT-2 a score of 138, RT-3 a score of 119, and RT-4 a score
of 168. Qualitative habitat scores consider physical characteristics of the stream channel and riparian
zone. See Sections VI and Vil for field data sheets.

In terms of water chemistry, collected samples tested high for chlorides and sulfates. RETTEW suggests
this is likely due to road salts and deicers being spread on parking lots and roadways within the headwater
drainage basin and atmospheric deposition respectively. Sulfates could also be entering the stream



system as a result of pesticide/herbicide applications within the watershed. Studies have demonstrated
55% of chloride in deicers applied during road salting is transported in surface runoff, while the balance
infiltrates through soils into groundwatert.

Chloride can be toxic to many ferms of aquatic life. It can increase in toxicity when combined with other
cations such as potassium and magnesium. Similarly, suifate can be determinantal. At higher
concentrations, sulfate can assist in releasing metals from sediments and thus changing a stream’s
alkalinity, which in turn can adversely affect organisms that have a low tolerance for high pH. On a positive
note, oil and grease were not detected in any collected samples. See Sections Vi and Vilf for field and lab
results

When considering assessment of a stream for biological impairment, examination of the
macroinvertebrate community is a far better indicator of chronic conditions as compared to the
occasional, collected water sample tested for its chemical compositions. Given the field investigation that
was conducted by RETTEW on May 9, 2017, RETTEW would recommend the reader of this report consider
the macroinvertebrate metrics to be the most reliable indicator of stream health at this time.

it is important to note Villanova University has gone through a regulated, acceptable land development
planning and permitting process; part of which involves securing an NPDES (National Pollutant Discharge
Elimination System) permit and approval of a post construction stormwater management plan. Said
NPDES permit and post construction stormwater plan was reviewed and Issued by the Delaware County
Conservation District and the Pennsylvania Department of Environmental Protection. The post
construction stormwater plan manages both rate of discharge and guality of the stormwater being
discharged. On that basis, long-term, once all stormwater BMPs (Best Management Practices) are installed
as per the approved post construction stormwater management plan, the stormwater being discharged
from the converted parking lot should be of better quality than it had been when being discharged from
the prior existing parking lot {where/when no water quality BMPs existed).

The Township has requested RETTEW perform a second stream assessment in May 2018. The Township
wants to be assured re-development of the subject parking lot at Villanova University does not have a
contributable, detrimental effect on Valley Run water quality and general stream health.

T

{1): Church, PE., end Friesz, P.), 1993, Efectiveness of highway dralnage sy np ing road-salt ¢ ination of g i Prelinvinary findings: Transportation
Research Board Transportation Research Record £420, p. 56-64.
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SAMPLING LOCATION RT-1
Sampling location at 40° 02’ 00.52” North x 75° 20" 31.49” West
Elevation approximately 428 feet

Photograph #1 — View of
sampling location RT-1
looking north and
upstream towards the
SEPTA rails. The stream
emerges from a culvert
underneath the SEPTA
railroad bed. Given site
conditions as of May 9,
2017, it is RETTEW'’s
opinion the stream is
intermittent at this point in
the Valley Run Watershed.

Photograph #2 — View of
sampling location RT-1
looking southeast and
downstream.




SAMPLING LOCATION RT-2
Sampling location at 40° 01’ 56.88” North x 75° 20’ 31.74” West
Elevation approximately 415 feet

Photograph #3 - View of
sampling location RT-2
looking northwest and
upstream into the Aldwyn
Triangle Area. Given site
conditions as of May 9,
2017, it is RETTEW'’s
opinion the stream is
intermittent at this point in
the Valley Run Watershed.

Photograph #4 — View of
sampling location RT-2
looking southeast and
downstream. The stream
enters a culvert under
South Ithan Avenue and is
enclosed for several
hundred feet in the area of
Stanford Hall, Villanova
University.



SAMPLING LOCATION RT-3
Sampling location at 40° 01’ 44.85” North x 75° 20’ 33.41" West
Elevation approximately 399 feet

Photograph #5 — View of
sampling location RT-3
looking north and
upstream towards
Brooklea Road. Given the
presence of freshwater
shrimp (Amphipoda) and
sow bugs (Isopoda) and
surface water assessment
work completed by the
Pennsylvania Department
of Environmental
Protection, it is RETTEW's
opinion the stream in this
location is typically
perennial.

Photograph #6 — View of
sampling location RT-3
looking south and
downstream. The
Pennsylvania Department
of Environmental
Protection identifies this
reach of Valley Run as
being impaired as per
criteria of the Federal
Clean Water Act — Section
303(d) relating to Impaired
Waters and Total
Maximum Daily Loads
(TMDLs).



SAMPLING LOCATION RT-4
Sampling location at 40° 01’ 27.04” North x 75° 20’ 36.46" West
Elevation approximately 388 feet

Photograph #7 — View of
sampling location RT-4
looking northeast and
upstream. Notice the
smaller 1** order unnamed
tributary entering from
the east (right side of
photograph). Given site
conditions, RETTEW
believes the main stem of
Valley Run is perennial and
the smaller 1% order
tributary entering from
the east is intermittent
and mainly comprised of
stormwater.

Photograph #8 — View of
sampling location RT-4
looking southwest and
downstream. RT-4 is
located within Macrone
Park which was undergoing
renovations on May 9,
2017. There is signage
within the park describing a
“NO MOW" area within the
riparian zone which serves |
to protect the present

forest buffer.




Photograph #9 — Close-up photograph of a Blacknose dace (Rhinichthys atratulus) captured at RT-4.
These dace were common on May 9, 2017 within this reach of Valley Run though RETTEW did not find
them just upstream at R (Brklea Road).




V. MACROINVERTEBRATE METRICS
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RETTEW Assoclates, Inc.
Radnor Township - Valley Run Headwaters
DATE: 5/9/2017
PROJECT NO. & NAME: 101442012, Soils and Stream Assessment

ID: MAM

INVESTIGATORS: MAM

Modified Becks Index

EPT Taxa

Richness
TV 04

Total Taxa
Richness

Shannon Diversily Index

HB!lndex

% Sensitlve lndividoals
(V3 o1 less}

RT-4
Mattio Standardization  [Observed Metric] Standardized Ad]usht;l:r:‘::::i?;dized
Equation Value Metrle Scare (Maiun s 1.0001
Modifedt Backs Index observed vakte /38 2 0.063 0.053
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(10-1.89)

4.846

0.635
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VL. FLOWING WATERBODY FIELD DATA FORMS



3800-FM-WSFR0086 Rev. 12/2008 /97:. P

% pennsylvania COMMONWEALTH OF PENNSYLVANIA
Vi o or e, prorecron DEPARTMENT OF ENVIRONMENTAL PROTEGTION
BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT
FLOWING WATERBODY FIELD DATA FORM

(Information and comments for fields hoxed In double lines are required database entries. Other fields are optional for personal use.)

Date-Time-Initials* = - Watershed Code
Example 5-— 9— /7 /7222 Va/alal (HUC) Stream Code | Ch. 93 Use
20040212-0312-AYZ Date Time Initlals  |02040202 0505 0078/ cwf, MF
Secondarv Station ID ﬁﬂ(—'ﬂ f{:’DE 0?0?020 wc’j—;’ 8(_) SuNeyed by: },’A_M A . /"’E -Tzzﬂ?
*Date as YYYYMMDD, time as milltary time, and your Initials uniquely Identify the stream reach. , SWP Watershed I O3¢
Survey Type

(1) Basin Survey, (2) Cause / Effect, (3) Fish Tissue, (4) Instream Comprehensive Evaluation [ICE], (6) Point-of-First-Use, (6) SERA, (7)
Antidegradation [Speclal Protsction], (8) Toxics, (10) Use Attainability, (11) WQN, (12) Limestone, (13) Low-gradient [Multihabitat]

Location

County: [ DELAMNRE | Municipality: [ Rapyor  7wpP [Topo Quad: | Nopris7own

Location Description: 27— / — fhapupls /47 / SEPTA

Land Use ( L THIY  R06 Meﬂ-ﬂs\

Residential: /4" % | Commercial: | 3¢ % [ Industrial: £~ % | Cropland: % | Pesture: | %
L1

Abd. Mining: % | Old Fields: 2 % | Forest: 24" % | Other: 22 %

Land Use Comments: Ayawr 70 SEPTA TPALK ~ AT COLURT  DrStartbE
OveRMend  Fep. ~rES = MowEd  Row

Canopy cover;-open’ partly shaded mostly shaded fully shaded
N

Water Quality

Field Meter Readings: Bottle Notes (N-normal, MNF-metals non-
Collector- _ DO Cond. | Alkalinity | filtered, MF-metals filterad, B-bac’t, Others:
sequence# | Temp (°C) | (mgfl) | pH | (uSfcm) mall | Indicate)
1, | 1] (5,32 0.9¢ | 8.93(2.0) 136 0RPoV| £ oxroatioas /Re0cr1op)
2.\ f/napa tonrelre 7.2 |202, /7 ﬂ/nnfrw. )
3. Fis/teny
Water Appearance/Odor Comments: (* see bottom of back for common descriptars) ARB  [eawpinte
S’fﬁwﬁmw’ ALGAE  gRowH /N RED
Findings
Not Impaired Impaired Is impact Reevaluate
Impaired: [ biology? M habitat? Igf ._localized? O desighated use? =

Decision comments, Describe the rationale for your “Not Impaired” or “Impaired” decision; reach locations for use
designation reevaluations; special condition comments; etc.:

IBI Score: | N /A ]Total Habitat Score: | /03

MO 5
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Macroinvertebrate sampling

Sampling method: Std. kick screen: [] D~frame:}ﬁ Surber:[]  Other: [] method?:

7

6&7&2’&4{7 (;VA%"D <ie wmj Ceorines]

—

ﬁwo gl-‘A—u.& Acfo  PRESENT — o MMor/

Comments/Abundance Notes:

DVT’-SUPAE ( (REDACEgus Dunif Bizree) freserr

Habitat Impairment Thresholds Metric Score
#3 Riff/Run: embeddedness or #3 Glide/Pool: substrate character + #6 Sediment Deposition = 24 or less
(20 or less for warm water, low gradient streams) 3 4 ¢/ = 2 /7)
#9 Condition of Banks * #10 Bank Vegetation = 24 or less (20 or less for warm water, low gradient Il
sireams /§ tI§ St
Total habitat score 140 or less for forested, cold water, high gradient streams (720 or less for warm
water, low gradient streams) (53‘, )
Habitat Comments:

Cotenm  floirs v, SEPTA Tewek Uk Cudens — fIAE
SPRiG  SeP — Sk THHN  STperm - Rl — Yy VEDE 747D
Oiawnen ~ Frows  THRIven  ceTemsd (PanY Doz £y
sy e frRs/

Special Condition

Use this block to describe conditions that Justify attainment/impairment of stations with 1Bl score <63 and >53.

*Common descriptors: Water Odors « none normal sewage petroleum chemical other; Water Surface Oils - none slick sheen globs flecks;
Turbidity - clear slight turbid opaque; NPS Pollutlon - no evidence some potential obvious; Sediment Odors - none nomal sewage petroleum
chemical anaerobic; Sediment Olls - absent slight moderate profuse; Deposlts — none sludge sawdust paperfiber sand relict shells other.
Are the undersides of stones deeply embedded black?
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3800-FM-WSFR0086 Rev. 12/2008

~ pennsylvania COMMONWEALTH OF PENNSYLVANIA P~ 2
L DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT
FLOWING WATERBODY FIELD DATA FORM

(Information and comments for fields hoxed In double lines are required database enfries. Other fields are optional for personal use.)

Date-Time-Initials* - - = Watershed Code
Example $9-. / /Y5 HpH (HUC) Stream Code | Ch. 93 Use
20040212-0312XYZ | pgte Time lnitials _|0R0Yp26208505 | 0028/ Lk, ME
Secondary Station ID Livtt Coof 0205020200 57%9 Surveyed by: Aine A. MET2ER
*Date as YYYYMMDD, time as milltary time, and your initials uniquely identify the stream reach. I SWP Watershed l O5¢&
Survey Type

(1) Basin Survey, (2) Cause / Effect, (3) Fish Tissue, (4) Instream Comprehensive Evaluation [ICE], (5) Point-of-First-Use, (6) SERA, (7)
Antidegradation [Special Protection], (8) Toxics, (10) Use Attainability, (11) WQN, (12) Limestone, (13) Low-gradient [Multihabilal]

Location
county: | Dezaenpe | Municipality: | Lopyor. 7iup | Topo Quad: | Apss 7on
Lacation Description: 2T- 2 - /?/'1)07‘} TRIANHLE ﬂﬂ(ﬁﬂ

LandUse ([ &vrnn’ _Jps Mevinc )
Residential: 4 % | Commerclal: A % | Industrial: S % | Cropland: % | Pasture: ] %
Abd. Mining: % | Old Fields: % | Forest: <o % | Other: S0 % | LN

Land Use Comments: /')-’I/é‘l 46D ,4’2 5 — ,Z)JADS'/ /3,,,,_1@ Wl A,'y: AL p ;/ By ipph-§
Ard /6/&);1—)) ﬂ-ﬂt—w - LT Phen / Pept) VP S iVt
Canopy cover: open (partly shaded Jmostly shaded fully shaded é”"‘ SHreep't:  FAA TS
——

Water Quality
Field Meter Readings: Bottle Notes (N-normal, NINF-metals non-
Collector- DO Cond. | Alkalinity | filtered, MF-metals filtered, B-bac’t, Others:
sequence # | Temp {’c) (mgll) pH {uS/cm) mg/l indicate)
1. —= [13.22 [1313 [8.90(1,9Z) | — 101 0P MV |
2. [ ompaupzen) 2821 197 /92
3. Fis e
T
Water Appearance/Odor Gomments: (* see bottom of back for common descriptors) LnB REPDING
v . - D
Srypey (<amn ) Aaven , TPOsH C Royess ) Jhwsires | R &
Findings
Not Impaired Impaired Is impact Reevaluate
Impaired: n biology? ﬁ‘ _habitat? g ___localized? O designated use? [

Decision comments. Describe the rationale for your “Not Impaired” or “Impaired” decision; reach locations for use
designation reevaluations; special condition comments; etc.:

IBI Score: ‘ N /A 'Total Habitat Score: | /38

/4/679%7 AN PETED 8’/\, P S TrREM A AAdvse

Mo fsk
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Macroinvertebrate sampling

Sampling method: Std. kick screen: [1 D-frame:)zr Surber: ]  Other: [] method?:

Comments/Abundance Notes:

Lrr  ZolF Frsers

Habitat Impairment Thresholds Metric Score

#3 RIfflRun: embeddedness or #3 Glide/Pool: substrate character + #6 Sediment Deposition = 24 or less i
(20 or less for warm water, low gradient streams) iR = i /3 )

##9 Condition of Banks + #10 Bank Vegetation = 24 or less (20 or less for warm water, low gradient STEen

streams /g +/ 9 ~ ; D, 3 7
Total habitat score 140 or less for forested, cold water, high gradient streams (720 or less for warm

water, low gradient streams) @
Habitat Comments: i

- = Tar A PRsS ride y A Tyerre ,{f—"?’ﬂpc’r/ T8
Lirerm o) Be 4 /5T Jrder L, Cocy &ATER.  STAGHH

%/.Z:77 NIy By Sppagys fPpa) Ard MPCraevian  AETLA S

Speclal Condition

Use this block to describe conditions that justify attainment/impairment of stations with IBI score <63 and >53.

*Common descriplors: Water Odors - none narmal sewage petroleum chemical other; Water Surface Oils - none slick sheen globs flecks;
Turbidity - clear slight {urbld opaque; NPS Pollution - no evidence some potential obvious; Sediment Odors - none nomal sewage petroleum
chemical anaerobic; Sediment Oils - absent slight moderate profuse; Deposlis — none sludge sawdust paperfiber sand relict shells other.
Are the undersides of stones deaply embedded black?
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3800-FM-WSFR0086 Rev. 12/2008 /27_, g

~ pennsylvania COMMONWEALTH OF PENNSYLVANIA
ig EPARTHENT OF ENVITGHAENTAL PAOTECTION DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT
FLOWING WATERBODY FIELD DATA FORM

(Information and comments for fields hoxed In double lines are required database entries. Other fields are optional for personal use.)

Date-Time-Initials* . “ Watershed Code
Example £9./ J0SY MAM (HUC) Stream Code | Ch. 93 Use
200402120312XVZ | pate Time Initals __020ypz020508 | 0025)  lwk, ME
SecondaryStationld |fpvy coo 0200202005759 | SNV Ayt A, Meroie
*Date as YYYYMMDD, time as military time, and your initlals uniquely identify the stream reach. | SWP Watershed | O3
Survey Type

(1) Basin Survey, (2) Cause / Effect, (3) Fish Tissue, (4) Instream Comprehensive Evaluation [ICE], (5) Point-of-First-Use, (6) SERA, (7)
Anlldegradation [Special Protection], (8) Toxles, (10) Use Attainabllity, (11) WQN, (12) Limestone, (13) Low-gradient [Multihabitat]

Location
County: | Dz ppRE I Municipality: | Lrpabp— Telp lTopo Quad: l Aorss 72N
Locafion Description:  p7- 2 [Ssopten fomp

Land Use
Residential: /p0 % | Commercial: % | Industrial: % | Cropland: % | Pasture: | %
Abd. Mining: % | Old Fields: % | Forest: % | Other: %
Land Use Comments: /. i) Lesopenrne  Emmunty — AOEVR  SIp Frespt Addn

Arens  tf  TReEs/ Sppusc

Canopy cover: open @artly shaded) mostly shaded fully shaded

Water Quality
Field Meter Readings: . Bottle Notes (N-normal, MNF-metals non-
Collector- ‘ Do Cond. | Alkalinity | filtered, MF-metals filtered, B-bac’t, Others:
sequence # | Temp (°C) | (mgll) pH | (uSfcm) mgll | indicate)
1. [ 511249 Y2 [€.2311.6%) — 107 ORPmV |

2. |Camen vprean 2 | 4% 18Y

3. Fis ey
Water Appearance/Odor Comments: (* see bottom of back for common descriptors)

CHTRENED [ jppwmir  ,  SEPIMET  fape CEANDS,

SRR R@VDIAN
Srers) ¥ ke

Findings

Not 0 Impaired }Ef Impaired H‘ Is impact O Reevaluate 0
Impaired: biology? habitat? localized? . designated use?

Decision comments. Describe the rationale for your “Not Impaired” or “Impaired” decision; reach locatlons for use
designation reevaluations; special condition comments; etc.:

IBI Score: | /Y. 8¢ lTotal Habitat Score: l )19

Mo Fisy
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Macroinvertebrate sampling

Sampling method: Std. kick screen: [] D-frame:;ﬂ Surber: []  Other: [] method?:

Comments/Abundance Notes:

SrE JCE LEZSuirs

Habitat Impairment Thresholds

Metric Score

#3 RifflRun: embeddedness or #3 Glide/Pool: substrate character + #6 Sediment Deposition = 24 or less
(20 or less for warm water, low gradient streams) 9‘ FE =/

7

#9 Condition of Banks '+ #10 Bank Vegetation = 24 or less (20 or less for warm water, low gradient

streams /({ # /'7 "

s/

Total habitat score 140 or less for forested, cold water, high gradient streams (120 or less for warm
water, low gradient streams)

v

Habitat Comments:

g&ﬂ'}:’tﬁ*yr STERMWATER  TYSc AP DRSS T S IPewIm

Clermvi /ﬁww7 L (A teD By v ptrt

Special Condition

Use this block to describe conditions that justify attainment/impairment of stations with 1Bl score <63 and >53.

*Gommon descriptors: Water Odors - none normal sewage petroleum chemical other; Water Surface Oils - none slick sheen globs flecks;
Turbldity - clear slight turbld opaque; NPS Pollution - no evidence some potential obvious; Sediment Odors - none normal sewage petraleum
chemical anaerobic; Sediment Oils - absent slight moderate profuse; Deposits — none sludge sawdust paperfiber sand relict shells olher.

Are the undersides of stones deeply embedded black?
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3800-FM-WSFRO086  Rev. 12/2008
vani 277
J pennsytvania COMMONWEALTH OF PENNSYLVANIA

DEPARTHENT OF ENVIRONHENTAL PROTECTION DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT

FLOWING WATERBODY FIELD DATA FORM

(Information and comments for fields boxed in double lines are required database entrles. Other fields are optional for personal use.)

Date-Time-Initials* " - Watershed Code
Example $9./D 95 SIAM (HUC) Stream Code | Ch.93 Use
2012 KNZ | Date Time Initials ___|0doy02020505 | Q0281 lat, ME
Secondary Station ID Porit cove 209020200 %9 Surveyed by: Apap /1 . AMET2692
*Date as YYYYMMDD, time as military time, and your initials uniquely identify the stream reach. l SWP Watershed l O3Sf

Survey Type

(1) Basin Survey, (2) Cause / Effect, (3) Fish Tissue, (4) Instream Comprehensive Evaluation [ICE], (5) Point-of-First-Use, (6) SERA, (7)
Antidagradation [Special Protection], (8) Toxics, (10) Use Attainability, (11) WQN, (12) Limestone, (13) Low-gradient [Multihabita(]

Lacation
County: [ v pupplr | Municipality: | Papyon 72up | Topo Quad: | gpenss rovoss
Location Description: RT-4 ~ MAL porveE FARK

A Con/Frveree ef  Spaceert DRAaripgy” e Papk

Land Use
Residential: | L& % | Commercial: % | Industrial: % | Cropland: % | Pasture: | %
Abd. Mining: % | Old Fields: % | Forest: % | Other: §O % | fhox

Land Use Comments:

/ﬂ&uﬂa’ Tkl

Canopy cover: open parfly shaded mostly shaded fully shaded

Water Quality
Field Meter Readings: Bottle Notes (N-normal, MNF-metals non-
Collector- DO Cond, [ Alkalinity | filtered, MF-metals filtered, B-bac't, Others:
sequence# | Temp (°C) (mgll) pH {uS/cm) _mgll indicate)
1 |ome—p | 101635 10.00_[a.s (o:4911) — 1Ys_orP mV' |
2. £ < 122% fen 72me pF yorr |2.3 @/ 7y
3. |wovie arDrenre Coed WATeR.  Hisbewy

Water Appearance/Odor Comments: (* see bottom of back for common descriptors) Lnp  Rendewt

CLone JIS I > )
Fma»y Q‘)/Mc’?—*r/ frer Suips ch’f
Findings
Not ] Impalred ﬁ Impaired Is impact 7] Reevaluate O
Impaired: . biology? habitat? wj locallzed? designated use?

Decision comments. Describe the ratlonale for your “Not Impaired” or “Impaired” decision; reach locations for use
designation reevaluations; special condition comments; etc.:

IBI Score:J 3.5 | Total Habitat Score: l /48

SAPKpose  Oneg 4 /QH/N/c,ﬂrﬂy.c A7e A wu/;) Jhesens
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Macroinvertebrate sampling

Sampling method: Std. kick screen: [ D—frama:fﬂ’ Surber: (]  Other: [] method?:

Comments/Abundance Notes:

ﬁ?" _Z-{Cf/ ,é)ﬁ_‘[ ver S

Habitat Impairment Thresholds

Metric Score

#3 Riff/Run: embheddedness or #3 Glide/Pool: substrate character + #6 Sediment Deposition = 24 or less

(20 or less for warm water, low gradient streams) FAE ¥ o d 2 9
#9 Condition of Banks +#10 Bank Vegetation = 24 or less (20 or less for warm water, low gradient
streams / ( F 2 2 y

Total habitat score 140 or less for forested, cold water, high gradient streams (720 or less for warm
water, low gradient streams)

a3

Habitat Comments:

LTH PR SETTiM: — TARE /S A Mk Zgur

THAT

PrEsepve 7HE 6{-’.«;1;" Lootder o  THE  Luisaime FOrE .

Hame- /S LERTREAED  Awd  Shows  S/nS OfF  FFASH7 . STORMRF

[row< .

Special Condition

Use this block to describe conditions that justify attainment/impairment of stations with IBl score <63 and >53.

*Gommon descriptors: Water Odors = none normal sewage petroleum chemical other; Water Surface Olls - none slick sheen globs flecks;
Turbidity - clear slight turbld opague; NPS Pollution - no evidence some potentlal obvious; Sediment Odors - none normal sewage petrolsum
chemical anaerobic; Sediment Oils - absent slight moderate profuse; Deposits — none sludge sawdust paper fiber sand relict shells other.

Are the undersides of stones deeply embedded black?
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VIl.  WATER QUALITY NETWORK — HABITAT ASSESSMENT FORMS



3800-FM-WSFR0402 Rev, 10/2008 COMMONWEALTH OF PENNSYLVANIA — -
% i 3 DEPARTMENT OF ENVIRONMENTAL PROTECTION “‘é‘w" /03
ri pennsylvama BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT
d DEPARTMENT OF ENVIRONMENTAL PROTECTION
WATER QUALITY NETWORK
HABITAT ASSESSMENT Sy (oni 3
0204020200575
WATERBODY NAME /é—‘.ﬁowﬂ 7£RS 0¥ %4%:’/ y L peEK STR CODE/RMI_OO 28 /
STATION NUMBER __ R7~/ LOCATION _Jiasts i~ /‘v--r// Seprd)
DATE__$-9-/7 TIME _[222
AQUATIC ECOREGION COUNTY __DELALALE
INVESTIGATORS _ /2K A . HMETZLER
FORM COMPLETED BY S’A’HE RIFFLE/RUN PREVALENCE
Habitat Category
Parameter Optimal Suboptimal Marginal Poor
Less than 10% mix of

1. Instream Cover
(Fish)

SCORE § Q

Greater than 50% mix of
boulder, cobble, sub-
merged logs, undercut
banks, or other stable
habitat.

20 19 18 17 16

30-50% mix of boulder,
cobble, or other stable
habitat; adequate
habitat.

15 14 13 12 11

10-30% mix of boulder,
cobble, or other stable
habitat; habitat avail-
ability less than
desirable.

it B

boulder, cobble, or
other stable habitat;
lack of habitat is
obvious.

BhinAy, ka2

2. Epifaunal
Substrate
SCORE q

Well-developed riffle and
run, riffle is as wide as
stream and length
extends two times the
width of stream;
abundance of cobble.

Riffle is as wide as
stream but length is less
than two times width;
abundance of cobble;
boulders and gravel
common.

Run area may be lack-
ing; riffle not as wide as
stream and its length is
less than two times the
stream width; gravel or
large boulders and bed-
rock prevalent; some
cobble present. .

20 19 48 17 16

15 14 13 12 11

0 9 8 7 6

Riffles or run virtually
nonexistent; large
boulders and bedrock
prevalent; cobble
lacking.

I Ly |
§ (@ds 2 1

3. Embeddedness

SCORE 3

Gravel, cobble, and
boulder particles are
0-25% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are
25-50% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are
50-75% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sediment.

20 49 48 17 16

15 14 13 12 M

10, 9. 8i 7. .8

LY ET

4. Velocity/Depth
Regimes

5

SCORE

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

20 19 18 17 16

Only 3 of the 4 regimes
present (if fast-shallow
Is missing, score lower
than if missing other
regimes).

15 14 13 12 i1

regimes).

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score lower
than if missing other

10 9 8 7 6

|55 7 G e e

Dominated by

1 velocity/depth
regime (usually slow-
deep).

5. Channel Alteration

SCORE L)

No channelization or
dredging present.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, l.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization Is not

New embankments
present on both banks;
and 40-80% of stream
reach channelized and
disrupted.

Banks shored gabion
or cement; over 80%
of the stream reach
channelized and
disrupted.

present.

20 19 18 17 16

15 14 13 12 11

-~
1d: 9 8. 7. (6

[Ty S

Total Side1_2Y
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3800-FM-WSFR0402 Rev. 10/2008

SCORE ‘

and less than 5% of the
bottom affected by
sediment depaosition.

20 19 18 17 16

115 14 43 12 11

from coarse gravel;
5-30% of the bottom
affected; slight
deposition in poals.

10

50% of the bottom
affected; sediment
deposits at obstruction,
constriction, and bends;
moderate deposition of
pools prevalent.

9 B 7

6

RIFFLE/RUN PREVALENCE
Habitat Category
Parameter Optimal Suboptimal Marginal Poor
6. Sediment Little or no enlargement | Some new increase in Maderate deposition of Heavy depaosits of fine
Deposition of islands or point bars bar formation, mostly new gravel, coarse sand | material, increased
on old and new bars; 30- | bar development;

more than 50% of the
bottorn changing
frequently; pools
almost absent due to
substantial sediment
deposition.
5 (4) 3 21

7. Frequency of

Occurrence of riffles
relatively frequent;
distance between riffles
divided by the width of
the stream equals 5 to 7;
varlety of habitat.

20 19 18 17 16

Qccurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream equals 7 to 15.

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between riffles
divided by the width of
the stream is belween
151026,
10 9 8 7 6

Generally all flat water
or shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is between
ratio>25.

5') 4 3 21

Riffles
SCORE 6
8. Channel Flow
Status

Water reaches base of
both lower banks and
minimal amount of

Water fills > 75% of the
available channel; or
<25% of channel

Water fills 25-75% of the
available channel and/or
riffle substrates are

Very little water in
channel and mostly
present as standing

evidence of erosion or
bank failure,

Infrequent, small areas
of erosion mostly healed
over.

to 60% of banks in reach
have areas of erosion.

channel substrate is substrate Is exposed. mostly exposed. pools.

exposed.
SCORE |:7; 20719 48 @7 )6 |15 44 3 iz 11|10 9 T8 7 6|5 4 3 21
9. Condition of Banks | Banks stable; no Moderatsly stable; Moderately unstable; up | Unstable; many

eroded areas; "raw’
areas frequent along
stralght sections and
bends; an side slaopes,
60-100% of bank has
_eroslonal scars.

11. Grazing or Other
Disruptive Pressure

SCORE _H_

Vegetative disruption,
through grazing or
mowing, minimal or not
evident; almost all plants
allowed to grow naturally.

20 19 18 17 16

not affecting full plant
growth potential to any
great extent; more than
one-half of the potential
plant stubble height
‘.L‘M‘Jﬂg_-___._.__., —
15 14 13 12 m/,

patches of bare soil or
closely cropped
vegetation common;
less than one-half of the
potential plant stubble

SCORE __| 3% 20 9 (18 )47 16|45 14 43 12 1|10 e 8 7 6|5 4 3 2 1
10. Bank Vegetative More than 90% of the 70-90% of the stream- 50-70% of the stream- Less than 50% of the
Protection streambank surface bank surface covered by | bank surfaces covered streambank surface
covered by vegetation. vegetation. hy vegetation. covered by
vegetation.
SCORE l % 20 19 "'@"’ﬁ"?@;" 15 14 13 12 11|10 9 8 7 6|5 4 3 21
Disruption evident but Disruption obvious; Disruption of

vegetation is very
high; vegetation has
been remaved to
2 inches orless in
average stubble
height. .
5 4 3 21

12, Riparian Vegetative
Zone Widih

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clear-

Width of riparian zone
12-18 meters; human
activities have impacted
zaone only minimally.

Width of riparian zone
6-12 meters; human
aclivities have impacted
zaone a great deal.

Width of riparian zone
<6 meters; little or no
riparian vegetation
due to human

cuts, lawns, or crops) activities.
Q‘) _have not impacted zone. e T O O T . e
SCORE 20 19 18 17 16|15 14 13 412 11|10 9 8 7 6 5 4 3 21

Total Side2_ 19

Total Score L&_L
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3800-FM-WSFR0402 Rev. 10/2008
pennsylvania

DEPARTHMENT OF ENVIRONMENTAL PROTECTION

B
=

WATERBODY NAME /Afﬁbwm’:ms o %ﬁmfy C2eK

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF POINT AND NON-POINT SOURGE MANAGEMENT

WATER QUALITY NETWORK
HABITAT ASSESSMENT  fencp coné”

b O20V020200
STR CODERMI_OC )8 /

5!6%’ 735

£7%9

STATIONNUMBER __ KT-Z LOCATION AU TRipvsteE  Phen]
DATE S~9-772 TIME _{1 245
AQUATIC ECOREGION COUNTY __DELAL pRE
INVESTIGATORS _/hrK A . METZLER
FORM COMPLETED BY S‘ AME RIFFLE/RUN PREVALENCE
Habitat Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 50% mix of | 30-50% mix of boulder, | 10-30% mix of boulder, | Less than 10% mix of

1. Instream Cover
(Fish)

boulder, cobble, sub-
merged logs, undercut

cobble, or other stable
habitat; adequate

cohble, or other stable
habitat; habitat avail-

boulder, cobble, or
other stable habitat;
lack of habitat is

banks, or other stable habitat. ability less than
= habitat. deslirable. obvious.

SCORE_D 2071948 TT7 16 |15 4 48 d2 i |0 98 7 & |(ED 4 3 2 1
2. Epifaunal Well-developed riffle and | Riffle is as wide as Run area may be lack- Riffles or run virtually
Substrate run, riffle is as wide as stream but length is less | ing; riffle not as wide as | nonexistent; large

stream and length than two times width; stream and its length is boulders and bedrock
extends two times the abundance of cobble; less than two times the prevalent; cobble
width of stream; boulders and gravel stream width; gravel or lacking.
abundance of cabble. commaon. large boulders and bed-
rock prevalent; some
\ l . .| cobble present. o .
SCORE 20 19 18 17 16 (15 14 13 12 @j 10090 gl . 7o 6 (B g 82 1

3. Embeddedness

Gravel, cobble, and
boulder particles are
0-25% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are
25-50% surrounded by
fine sediment,

Gravel, cobble, and
boulder particles are
50-75% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sediment.

= e e e T
SCORE__— _ 2077497 A8 A7 e |5 A4 T3 42 i 10 98 7 e [(5) 4 "3 2 i
4. Velocity/Depth All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat Daminated by

Regimes regimes present (slow- present (if fast-shallow regimes prosent (if fast- | 1 velocity/depth
shallow or slow-shallow | regime (usually slow-

deep, slow-shallow, fast-
deep, fast-shallow).

is missing, score lower
than if missing other
regimes).

are missing, score lower
than if missing other

deep).

. e | redimes).
SCORE_(L 20 19 18 17 16 |15 14 13 12 11 (10 9 (B) TGl RS gl a2
5. Channel Alteration | No channelization or Some channelization New embankments Banks shored gabion
dredging present. present, usually in areas | present on hoth barks; or cement; aver 80%
of the stream reach

SCORE l Z

of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization Is not
present.

and 40-80% of stream
reach channelized and
disrupted.

20 197 18 17 16

15 14 13

12) i

10 9 8 7 &

channelized and
disrupted.

2 1

A R

Total Side 1 i

e

SeemS jntermittent
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SCORE 75

20 19 18 17 16

and less than 5% of the
bottom affected by
sediment deposition.

115 14 13 12 11

from coarse gravel;
5-30% of the bottom
affected; slight
deposition in poals.

50% of the bottom
affected; sediment
deposits at obstruction,
constriction, and bends;
moderate deposition of

_poolsprevalent. | ¢
10

9 (8/7 &

bottom changing
frequently; pools

deposition.
5 3

4

RIFFLE/RUN PREVALENCE
Habitat Category
Paramefer Optimal Suboptimal Marginal Poor
6. Sediment Little or no enlargement | Same new increase in Moderate deposition of | Heavy deposits of fine
Deposition of islands or point bars bar formation, mostly new gravel, coarse sand | material, increased
on old and new bars; 30- | bar development;

more than 50% of the

almost absent due to
substantial sediment

7. Frequency of

Occurrence of riffles

Qccurrence of riffles
infrequent; distance

QOccaslonal riffle ar
bend; bottom contours

Generally all flat water
or shallow riffles; poor

Riffles relatively frequent;
distance between riffles between tiffles divided provide some habitat; habitat; distance
divided by the width of by the width of the distance between riffles | between riffles divided
the stream equals 5 to 7; | stream equals 7 to 15. divided by the width of by the width of the
variety of habitat, the stream is between stream is between
|O ISR OO I -1+ TSSO 1 1L - Lc”.: A
SCORE 20 19 18 17 16|15 14 13 12 11|(0) 9 8 7 6|5 4 3 2 1
8. Channel Flow Water reaches base of Water fills > 75% of the | Water fills 25-76% of the | Very little water in
Status both lower banks and available channel; or available channel and/or | channel and mostly
minimal amount of <25% of channel riffle substrates are present as standing
channel substrate is substrate is exposed. mostly exposed. pools.
exposed.
SCORE \L‘\ 20 19 18 17 16|15 @ 13 12 1|10 9 8 7 6|5 4 3 2 1

9. Condition of Banks

Banks stable; no
evidence of erosion or

Moderately stable;
infrequent, small areas

Moderately unstable; up
to 60% of banks in reach

Unstable; many

eroded areas; "raw”

bank failure, of erosion mostly healed | have areas of erosion. areas frequent along
over. straight sections and
bends; on side slopes,
60-100% of bank has
erosional scars.
SCORE_Sﬁ_ 20 19 @17 16|15 14 13 12 11|10 9 8 7 6|5 4 3 2 1
10. Bank Vegetative More than 90% of the 70-90% of the stream- 50-70% of the stream- Less than 50% of the
Protection streambank surface bank surface covered by | bank surfaces covered streambank surface
covered by vegetation. vegetation. by vegstation. covered by
vegetation.
SCORE_lC)_ 20 (19)18 17 16|15 14 13 12 1|10 9 & 7 6|5 4 3 2 1
11. Grazing or Other Vegetative disruption, Disruption evident but Disruption obvious; Disruption of
Disruptive Pressure | through grazing or not affecting full plant patches of bare soll or vegetation Is very
mowing, minimal or not growth potential to any closely cropped high; vegetation has
evident; almost all plants | great extent; more than | vegetation common; been removed to
allowed to grow naturally. | one-half of the potential | less than one-half of the | 2 inches orlessin
plant stubble height potential plant stubble average slubble
\ i o | remaining. = | heightremaining. = | height. _ i
SCORE_Q—_ 20 19 18 17 16|15 14 13 (12/11|10 9 8 7 6|5 4 3 2 1

12. Riparian Vegetative

Width of riparlan zone

Width of riparian zone
12-18 meters; human

Width of riparian zone
6-12 meters; human

Width of riparian zone
<6 meters; little or no

Zone Width >18 meters; human
activities (i.e., parking activities have impacted | activities have impacted | riparian vegetation
lots, roadbeds, clear- zone only minimally. zone a great deal. due to human
cuts, lawns, or crops) activities.
\ go _have notimpactedzong.. | [ __. I s i
SCORE 20 19 18 17 1@ 15 14 13 12 11|10 @ 8 7 6 5 4 3 21

Total Side 29D

20
Total Score 15%
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pennsylvania sur

DEPARTMENT OF ENVIRONMENTAL PROTECTION

=

CONMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL FROTECTION
EAU OF POINT AND NON-POINT SOURCE MANAGEMENT

ﬁ’ oy //9

WATER QUALITY NETWORK
HABITAT ASSESSMENT Pencircove” . .
9 O2090202005757
WATERBODY NAME _AEADiATiERS  OF I/Aué'}y V7574 STR CODERMI_O028 /
STATION NUMBER ___27-% LOCATION BRtok Lo, ,‘ffwo
DATE 3=9-/2 TIME _1O5Y
AQUATIC ECOREGION COUNTY _ DELALARE
INVESTIGATORS _ ek A . METRLER
FORM COMPLETED BY  SAmE RIFFLE/RUN PREVALENCE
Habitat Category
Parameter Optimal Suboptimal Marginal Poor

1. Insfream Cover
(Fish)

Greater than 50% mix of
boulder, cobble, sub-
merged logs, undercut

30-50% mix of boulder,
cobble, or other stable
habitat; adequate

10-30% mix of boulder,
cobble, or other stable
habitat; habitat avail-

Less than 10% mix of
boulder, cobble, or
other stable habitat;
lack of habitat is

hanks, or other stable habitat, ability less than
G habitat. desirable. obvious.
SCORE___/ T R T 2 M T S O PR T o Ty o T S e

Riffle is as wide as

Run area may be lack-

Riffles or run virtually

2. Epifaunal Well-developed riffle and
Substrate run, riffle is as wide as siream but length is less | ing; riffle not as wide as | nonexistent; large
stream and length than two times width; stream and its length is boulders and bedrock
extends two times the abundance of cobble; less than two times the prevalent; cobble
width of stream; boulders and gravel stream width; gravel or lacking.
abundance of cobble. common. large boulders and bed-
rack prevalent; some
16 o . )oobblepresent __ . f ..
SCORE 20 19 18 17 16 (156 14 13 12 11 @._9 BT 7i G |5 e 3 2 ]

3. Embeddedness

SCORE q

Gravel, cobble, and
boulder particles are
0-25% surrounded by
fine sediment.

20 19 18 17 16

Gravel, cobble, and
boulder particles are
25-50% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are
50-75% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are
mare than 75%
surrounded by fine
sediment,

T K R

B L S 2 5.

4, Velocity/Depth
Regimes

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

Only 3 of the 4 regimes
present (if fast-shallow
Is missing, score lower
than if missing other
regimes).

15 14 13 12 11

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score lower
than if missing other

regimes).
@_5 9 0B 7. .6

Dominated by

1 velocity/depth
regime (usually slow-
deep).

R R

score __|O 2077487 48 T 6
5. Channel Alteration | No channelization or Some channelization New embankments Banks shored gabion
dredging present. present, usually in areas | present on both banks; or cement; over 80%
of bridge abutments; and 40-80% of stream of the stream reach
evidence of past reach channelized and channelized and
channelization, i.e., disrupted. disrupted.
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
7 " _present. " -~ A T
SCORE 20 19 18 17 16 (15 14 13 12 11 (10 9 8 @ 6 |5 4 B2t

Total Side 1_&S_
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RIFFLE/RUN PREVALENCE
Habitat Category
Parameter Optimal Suboptimal Marginal Poor
6. Sediment Little or no enlargement | Some new increase in Moderate deposition of | Heavy deposits of fine
Deposition of Islands or point bars bar formation, mostly new gravel, coarse sand | material, increased
and less than 5% of the | from coarse gravel; on old and new bars; 30- | bar development;
bottom affected by 5-30% of the bottom 50% of the bottom more than 50% of the
sediment deposition. affected; slight affected; sediment bottom changing
deposition in pools. deposits at obstruction, | frequently; poals

constriction, and bends; | almost absent due to
moderate deposition of | substantial sediment

y e s e . |DOOIS prevalent. | deposition.
SCOREjé_ 20 19 48 17 16 5 4 13 12 11|10 9 (8) 7 6|5 4 3 2 1
7. Frequency of Qccurrence of riffles Qccurrence of riffles Qccasional riffle or Generally all flat water

Riffles relatively frequent; infrequent; distance bend; boitom contours or shallow riffles; poor
distance between riffles between riffles divided provide some habitat; habitat; distance
divided by the width of by the width of the distance between riffles | between riffles divided
the stream equals 5 to 7; | stream equals 7 to 15. divided by the width of by the width of the
variety of habitat. the stream is between stream is between

'f( I ST (b (L S raio>25.
SCORE_D 20 19 18 17 16 |15 14 13 12 11 [10 9 @ 7 6|5 4 3 21
8. Channel Flow Water reaches base of Water fills > 75% of the | Water fills 26-75% of the | Very little water in

Status both lower banks and available channel; or available channel and/or | channel and mostly
minimal amount of <25% of channel riffle substrates are present as standing
channel substrate is substrate is exposed. mostly exposed. pools.
exposed.

SGORE__L_%___ 20 19 18 17 16 |15 14 @ i2 11|10 9 8 7 6 5 4 3 2 1
9. Condition of Banks | Banks stable; no Moderately stable; Moderately unstable; up | Unstable; many
evidence of erosion or infrequent, small areas | to 60% of banks in reach | eroded areas; “raw”
bank failure, of erosion mostly healed | have areas of erosion. areas frequent along
over. straight sections and
bends; on side slopes,
: 60-100% of bank has
Y o ol ......_|erosionalscars.
SCORE __ ! 7| 20 19 18 17 16 | 15 @ 13 12 11|10 9 8 7 6 |5 4 3 21
10. Bank Vegetative More than 90% of the 70-90% of the stream- 50-70% of the stream- Less than 50% of the

Protection streambank surface bank surface covered by | bank surfaces covered streambank surface
covered by vegetation. vegetation. by vegetation. covered by

vegetation.
SCORE lz_ 20 19 18 @ 16|15 14 13 12 11|10 9 8 7 6 | 5 4 3 2 1
11. Grazing or Other Vegetative disruption, Disruption evident but Disruption obvious; Disruption of

Disruptive Pressure | through grazing or not affecting full plant patches of bare soil or vegetation is very
mowing, minimal or not growth potential to any | closely cropped high; vegetation has
evident; almost all plants | great extent; more than | vegetation common; been removed fo
allowed fo grow naturally. | one-half of the potential | less than one-half of the | 2 inches orless in

plant stubble height potential plant stubble average stubble
.| TOMANNING, height remaining. _____| height. y
SCORE__EL 20 19 18 17 16|15 14 13 12 11|10 9 (8) 7 6|5 4 3 2 1
12. Riparian Vegetative | Width of riparian zone Width of riparian zone Width of riparian zone Width of riparian zone

Zone Width >18 meters; hurnan 12-18 meters; human 6-12 meters; human <6 meters; little or no
activities (i.e., parking activities have impacted | activities have impacted | riparian vegetation
lots, roadbeds, clear- zone only minimally. zone a great deal. due to humnan
cuts, lawns, or craps) activities.

(o _have not impacted zone. S TSR N S S
SCORE 20 19 18 17 16|15 14 13 12 11|10 9 8 7 (6)]5 4 3 2 1

Total Side 2 72
Total Score __Z/_L
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pennsylvania BUR|

DEPARTMENT OF ENVIRONMENTAL PROTECTION

=

WATERBODY NAME %ﬁﬂwﬁfﬁ_s ¥ //Atw’;f L 2eEK

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
EAU OF POINT AND NON-POINT SOURCE MANAGEMENT

WATER QUALITY NETWORK

HABITAT ASSESSMENT  frncw (we™

Seone /88

o NI2pYO 20200 5769

STR CODERMI_O0 )8 /
LOCATION ,”Acﬂew’ 7122/(.

STATION NUMBER __ RT-¢/
DATE $-9-/7 nme O FYS
AQUATIC ECOREGION COUNTY __DELAL ARE
INVESTIGATORS _ /e A . METZLER
FORM COMPLETED BY _SAME RIFFLE/RUN PREVALENCE
Habitat Category
Parameter Optimal Suboptimal Marginal Poor

1. Instream Cover
(Fish)

SCORE , 3)

Greater than 50% mix of
boulder, cobble, sub-
merged logs, undercut
banks, or other stable
habitat.

20 19 18 17 16

30-50% mix of boulder,
cobble, or other stable
habitat; adequate
habitat.

15 14 (13) 12 11

10-30% mix of boulder,
cobble, or other stable
habitat; habitat avail-
ability less than
desirable.

L TR A 0

Less than 10% mix of
boulder, cobble, or

-other stable habitat;

lack of habitat is
obvious.

BOBAT L3

2. Epifaunal
Substrate
score_ /5

Well-developed riffle and
run, riffle is as wide as
stream and length
extends two times the
width of stream;
abundance of cobble.

Riffle is as wide as
stream but length is less
than two times width;
abundance of cobble;
boulders and gravel
common.

6 @ S R R

20 19 18 17 16

Run area may be lack-
ing; riffle not as wide as
stream and its length is
less than two times the
stream width; gravel or
large boulders and bed-
rock prevalent; some
_cobble present.

0L D B 7 e

Riffles or run virtually
nonexistent; large
boulders and bedrock
prevalent; cobble
lacking.

A N T

3. Embeddedness

SCORE / ' 5

20 19

Gravel, cobble, and
boulder particles are
0-25% surrounded by
fine sediment.

18 17 16

Gravel, cobble, and
boulder particles are
25-50% surrounded by
fine sediment.

*@ 14 0480012 A

Gravel, cobble, and
boulder particles are
50-75% surrounded by
fine sediment.

TR T

Gravel, cabble, and
boulder particles are
more than 75%
surrounded by fine
sediment.

P e TR

4, Velocity/Depth
Regimes

SCORE / g

20

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

19 18

17 16

Only 3 of the 4 regimes
present (if fast-shallow
is missing, score lower
than if missing other
regimes).

(15) 14 13 12 1

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, scare lower
than if missing other
regimes).

T S N A

Dominated by

1 velocity/depth
regime (usually slow-
deep).

L R e

5. Channel Alteration

SCORE 1

No channelization or
dredging present.

20 19 18 17 16

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

presept.

15 (14) 13 12 1

New embankments
present on both banks;
and 40-80% of stream
reach channelized and
disrupted.

P )

o9 isL 708

Banks shored gabion
or cement; over 80%
of the stream reach
channslized and
disrupted.

T

Total Side 1 _ 22—
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RIFFLE/RUN PREVALENCE
Habitat Category
Parameter Optimal Suboptimal Marginal Poor
6. Sediment Little or no enlargement | Some new increase in Moderate deposition of | Heavy deposits of fine
Deposition of islands or polnt bars bar formation, mostly new gravel, coarse sand | material, increased
and less than 5% of the from coarse gravel; on old and new bars; 30- | bar development;
bottom affected by 5-30% of the bottom 50% of the bottom more than 50% of the
sediment deposition. affected; slight affected; sediment battom changing
deposition in pools. deposits at obstruction, | frequently; pools
constriction, and bends; | almost absent due to
moderate deposition of | substantial sediment
| ul S I S | poolsprevalent. | deposion.
SCORE_1\ | 20 19 18 17 16 | 15 {1 13 12 11|10 9 8 T 6 5 4 SRke2iued
7. Frequency of Occurrence of riffles Occurrence of riffles Occaslonal riffle or Generally all flat water
Riffles relatively frequent; infrequent; distance bend; bottom contours or shallow riffles; poor
distance between riffles | between riffles divided provide some habitat; habitat; distance
divided by the width of by the width of the distance between riffles | between riffles divided
the stream equals 5to 7; | stream equals 7 to 15. divided by the width of by the width of the
variety of habitat. the stream is between stream is between
4 e |tBte2s.  |rafio>25.
SCORE ‘ 20 19 18 17 16 @14 13" 420 11|40 9: . '8 ''7 6 | 5. 4. 3 2 1
8. Channel Flow Water reaches base of Water fills > 75% of the | Water fills 25-75% of the | Very little water in
Status both lower banks and available channel; or available channel and/or | channel and mostly
minimal amount of <25% of channel riffle substrates are present as standing
channel substrate is substrate is exposed. mostly exposed. pools.
exposed.
SCGREL 20191817@151413121110937654321

9. Condition of Banks

Banks stable; no
evidence of erosion or

Moderately stable;
infrequent, small areas

Moderately unstable; up
to 60% of banks in reach
have areas of erosion.

Unstable; many

eroded areas; "raw”

areas frequent al

ong

Disruptive Pressure

through grazing or
mowing, minimal or not
evident; almost all plants
allowed to grow naturally.

not affecting full plant
growth potential to any
great extent; more than
one-half of the potential

patches of bare sail or
closely cropped
vegetation common;
less than one-half of the

bank failure, of erosion mostly healed
over. straight sections and
bends; on side slopes,
60-100% of bank has
- N N - | SR ——— erosional scars.
SCORE__H_ 20 19 18 17 16 |15 14 13 12 ‘.11) A04 095 Bl T 8 aba a3 2
10. Bank Vegetative More than 90% of the 70-90% of the stream- 50-70% of the stream- Less than 50% of the
Protection streambank surface bank surface covered by | bank surfaces covered streambank surface
covered by vegetation. vegetation. by vegetation. covered by
vegetation.
SCORE \"2’ 20 19 18 17 16 _15“?5_”@' PN B P S I A ] R R
11. Grazing or Other Vegetative disruption, Disruption evident but Disruption obvious; Disruption of

vegetation Is very
high; vegetation has

been remaoved to

2 Inches orless in

activities (Le., parking
lots, roadbeds, clear-

activities have impacted
zone only minimally.

activities have impacted
zone a great deal.

plant stubble height potential plant stubble average stubble
5 T —— ;%nainlng,- .| heightremaining. [ height.
SCORE l 20 19 18 17 16 (1 14 13 12 11|10 9 8 7 6 5 4 2ol
12. Riparian Vegetative | Width of riparian zone “Width of riparian zone Width of riparian zone Width of riparian zone
Zone Width >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; little or no

riparlan vegetation

due to human

cuts, lawns, or crops) activities.
have notimpacted zone. | R o
SCORE_&_ 20 19 18 17 16 |15 14 13 [1/2)) 1[40 9 8 7 6|5 4 3 2 1
~—

TotalSide2_9¢

Total Score {Zé
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PFESC ANALYTICAL REPORT myESC ‘

L:A:8 S.C:I-E-N-C-E-S May 18, 2017

REAL TIME DATA ACCESS

RETTEW

Sample Delivery Group: 1908178

Samples Received: 05102017

Project Number; 101442012

F Description; Monitoring at Valley Creek

Report To: Mr. Mark Metzler ‘
3020 Columbia Avenue
Lancaster, PA 17603

Entire Report Reviewed By: W

N T. Alan Harvill
Technical Service Representative

Results relate only to the items tested or calibrated and are reported as rounded values. This test repart shall not be
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by ESCis
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd Mount Juliet. TN 37122 615-758-5858 800-767-5859 www.esclabsciences.com
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© SAMPLE SUMMARY

Received dateftime

-~ ONELAB.NATIONWIDE. 3

Collected by Collected dateflime
RT-1 L908178'01 WW Mark A Metzfer 05/09A17 12:22 G007 08:45 : c o
Mathod Batch Dilution  Preparation Analysis Analyst
e e e N o Setelime o dateflime , Te
Gravimetric Analysis by Method 2540 C-2011 WGI79162 1 ORA617 0910 Q5AH6/17 10:07 AS
Wel Chemistry by Method 1664A WGI796 24 1 05517 08:46 0551715710 SHG
Wet Chemistry by Methed 2130 B-2011 WG973037 1 Q5HOAT 1418 054017 14,18 MA
Wet Chemistry by Methed 2310 B-201! WGS/8326 i OBACAT 20:42 05A0NM7 20:47 M7
Wet Chemistry by Method 2320 B-2011 WG&E9/8300 1 OLAHT 1108 05147 1:08 AMC Ch
Wet Chemistry by Method 300.0 WG3/8164 1 0510/17 16:18 05N10{17 16:18 KCF
Wet Chemistry by Method 300.0 WG978164 19 05/10/17 16:34 Q5H0M7 16:34 KCF
Wet Chemistry by Method 365 4 WG978261 1 0510{1713:27 QL1017 22:54 ASK Sr
Wet Chemistry by Method 4500H+ B-201 WGS78166 1 0510/17 15:50 0511047 15:50 MHM
Wet Chemistry by Method 45000 G-201 WGES78954 1 05/111715:26 05/11/1715:26 ARM Qc
Wet Chemistry by Method 5310 B-2011 WGS78762 1 0541217 21126 0512117 21:26 S5JM
Metals (ICP) by Method 200.7 WGS78515 1 0511117 08:28 0511719116 ST -
Metais {ICP) by Method 200.7 WGS7857h 1 05/111708:28 051117 23:48 ST Gl
Volatile Organic Compounds (GC) by Method RSK175 WGI78676 1 05161713:29 0516117 13:29 M
Al
Collected by Collected dateftime  Received datedime
Method Baich Dilation  Preparation Analysis Analyst
dateftime dateftime
Gravimetric Analysis by Method 2540 C-2011 | WG579162 1 T 05MeA70910 OBASMTH0:07 as
Wet Chemistry by Method 1664A WG979621 1 0511547 08:46 051517 15:10 SHG
Wet Chemistry by Method 2130 B-2011 W(378037 1 05H0/17 14:18 05/10117 14:18 MA
Wet Chemistry by Mathod 231 8-2011 W(GS78326 1 Q51017 20:42 0510117 20142 MZ
Wet Chemistry by Method 2320 B-2011 WGS78300 1 0571114 05MN7 14 AMC
Wet Chemistry by Method 300.0 WGS78164 1 05104171720 O5H0NM717:20 KCF
Wet Chemistry by Method 300.0 WGS78164 10 0LM0/1717:35 05101717:35 KCF
Wet Chemistry by Method 365.4 WGY7836} 1 Q51047 13:27 51017 22:55 ASK
Wet Chemistry by Method 4500H+ B-2011 WEY78166 1 0541017 15:50 G5A0AT 1550 MHM
Wet Chemistry by Method 45000 G-2011 WiI73954 1 05MN715:26 0517 15:26 ARM
Wet Chemistry by Method 5310 B-2011 WG978762 1 QL2417 137 0912117 21:37 SIM
Metals {ICP} by Method 200.7 WG978515 1 0L 08:28 051147 19:29 ST
Metals (ICP) by Method 200.7 WG978515 1 OLANT 08:28 051247 00:06 ST
Volalife Organic Compounds {GC) by Method RSK175 WGE98676 1 ObH6H 7 13:47 05/16/1713:47 Ml
Collected by Collected dateftime  Received dateftime
RT-3 L908178'03 WW Mark A Metzler 050917 10:54 0BA0AT 08:45
Method Batch Dfution  Preparation Analysis Analyst
datefiime dateftime
Gravimetric Analysis by Method 7540 €201 CwWeorez 1 osmBhTOsAe OSABAT10:07 s
Wet Chemistry by Method 16644 WG979621 1 05/15117 08:46 05151715210 SHG
Wet Chemistry by Methog 2130 B-201 WG978037 1 051017 1418 05/10/17 1448 MA
Wet Chemistry by Method 231G B-201 WG978326 1 05110117 20:42 05/1017 20:42 M7
Wet Chemistry by Method 2326 B-2011 WGS78551 1 05NN 12:50 05/111712:50 AMC
Wet Chemistry by Method 300.0 WGG/8164 1 OBN10/17 1751 051017 17:51 KCF
Wet Chemistry by Method 300.0 WGS78164 10 05/10/1718:06 05/1CGHT 18:06 KCF
Wet Chemistry by Method 365.4 WGS78261 1 0510417 13:27 05017 22:57 ASK
Wet Chemistry by Method 4500H+ B-2011 WGS78166 1 05/10/1715:50 0510117 15:50 MHM
Wet Chemistry by Method 45000 G-201 WG978954 1 Q51117 15:26 05MM715:26 ARM
Wel Chemistry by Method 5310 B-2011 WG978762 1 Q51247 21:48 0512117 21:48 SJM
Metals {ICP) by Method 200.7 WG978515 1 05/1117 08:28 05M1719:32 ST
Metals (ICP} by Method 200.7 WG978515 1 05/117 08:28 051247 00:09 ST
Volatile Organic Compounds {GC) by Method RSK175 WG978676 1 05/16/17 14:04 05/16/17 14:04 bt
ACCOUNT: " PROJECT: _sDe; C DATETIME; PAGE;
 RETTEW 101442012 1508178 0518717 08:34 “3or32




 SAMPLE SUMMARY =~

" ONELAB, NATIONWIDE, - 3

Coltected by Collected dateftime  Received dateftime
RT-4 LOORI78-04 WW Mark A Metzler 05/0917 09:45 0510117 08:45 1 c b
Method Batch Dilution  Preparation Analysis Analyst
e R L Gatedime datelime . T¢
Gravimetric Analysis by Method 2540 C-201 WG379162 1 Q51617 09:10 051617 10:07 AS
Wet Chemistry by Method 1664A WG979621 1 OBALAT 08:46 05/1547 15:11 SHG
Wet Chemistry by Method 2130 B-2011 WG978037 1 05107 14:18 051017 14:18 hA
Wet Chemistry by Mothod 2310 B-201 WGH78326 1 Q51047 20042 05410417 2042 Mz
Wet Chemistry by Method 2320 B-2G1! WGa78551 1 057 15:15 051117 1515 AMC 4 cn
Wet Chemistry by Method 300.0 WGS78245 1 0510117 15:46 05410117 15:46 KCF
Wet Chemistry by Methed 300.0 WGS/8249 10 05010117 16:02 05/10{1716:02 KCF e
Wet Chemistry by Method 365.4 WGS/8261 1 0510/1713:.27 05/10/17 22:58 ASK Sr
Wet Chamistry by Method 4500H+ B-2011 WGS78166 1 OLAGAT15:50 05H0A7 15:50 MHM
Wat Chamistry by Method 45000 G-201 WGG78954 1 06117 15:26 O6/i/715:26 ARM GQC
Wet Chamistry by Method 5310 B-2011 WGG78762 1 O5A2117 21:59 OBH2/17 2459 SIM
Metals (ICF) by Method 200.7 WGS78515 1 051117 08:28 Q5117 19:35 ST =
Metals {ICP} by Method 200.7 WG978515 1 QBT 08:28 OBA2MT 0012 ST Gl
Volatile Organic Comgpounds {GC) by Method RSK175 WG978676 1 0516/1714:22 0516117 14:22 MJ
Al
9
Sc
ACCOUNT: PROUECT: ' SDG: DATE/TIME: PAGE:
RETTEW 101442012 L908178 05A8/17 08:34 40f32




CASE NARRATIVE ONE LAB. NATIONWIDE. 3

All sample aliquots were received at the correct temperature, in the proper containers, with the
appropriate preservatives, and within method specified holding times. All MDL (LOD) and RDL (LOQ)
values reported for environmental samples have been corrected for the dilution factor used in the
analysis. All Method and Batch Quality Control are within established criteria except where addressed
in this case narrative, a non-conformance form or properly qualified within the sample results. By my
digital signature below, | affirm to the best of my knowledge, all problems/anomalies observed by the
laboratory as having the potential to affect the quality of the data have been identified by the
laboratory, and no information or data have been knowingly withheld that would affect the quality of the
data.

T. Alan Harvill
Technical Service Representative

ACCOUNT: PROJECT: SDG: DATE/TIME:
RETTEW 101442012 L908178 05/18/17 08:34
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RT-1 SAMPLE RESULTS - 01 ONE LAB. NATIONWIDE, 3
Collected date/time: 05/09/17 12:22 L908178
Gravimetric Analysis by Method 2540 C-201 [
C
Result Qualifier RDL Dilution _ Analysis Batch P
Analyte ughl ug/l date / time =
Dissolved Solids 1380000 10000 1 05/16/201710:07 WG979162 TE
Wet Chemistry by Method 1664A ee
Result Qualifier RDL Dilution ~ Analysis Batch
Analyte ug/l ugfl date / time 4Cn
0il & Grease (Hexane Extr) ND 5050 1 05/15/201715:10 WG979621
Wet Chemistry by Method 2130 B-2011 St
Result Qualifier RDL Dilution  Analysis Batch =
Analyte NTU NTU date / time Qc
Turbidity 0.643 0.100 1 05/10/2017 14:18 WG378037
7
_ al
Wet Chemistry by Method 2310 B-2011 |
|
Result Qualifier RDL Dilution  Analysis Batch 8 Al
Analyte ug/l ug/ date /time
Acidity ND 10000 1 05/10/2017 20:42 WG978326 5
Sc
Wet Chemistry by Method 2320 B-2011
Result Qualifier RDL Dilution ~ Analysis Batch
Analyte ugh ug/l date / time
Alkalinity 186000 20000 1 05/11/2017 11:08 WG978300
Wet Chemistry by Method 300.0
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugh ug/l date / time
Chlaride 468000 10000 10 05N10/2017 16:34 WG978164
Nitrate as (N) 1460 100 1 05N10/2017 16:18 WG978164
Nitrite as (N} ND 100 1 05M10/2017 16:18 WGS78164
Sulfate 33500 5000 1 05/10/2017 16:18 WGS78164
Wet Chemistry by Method 365.4
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugh ugfl date / time
Phosphorus,Total ND 100 1 05/10/2017 22:54 WG978261
Wet Chemistry by Method 4500H+ B-2011
Result Qualifier Dilution  Analysis Batch
Analyte su date / time |
|
pH 770 18 1 0510/201715:50 WGI78166
Sample Narrative:
4500H+ B-2011 L908178-01 WES78166: 7.70 at 15.5¢
Wet Chemistry by Method 45000 G-201M
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugll ug/ date /time
Dissolved Oxygen 9.00at201c T8 3000 1 05/11/201715:26 WG978954
Wet Chemistry by Method 5310 B-2011
Result Qualifier RDL Dilution ~ Analysis Batch
Analyte ugll ug/l date .'Vtime
ACCQUNT: PROJECT: SDG: DATE/TIME: PAGE:

RETTEW 101442012 L908178 05/18/17 08:34 6 of 32



RT-1 SAMPLE RESULTS - 01 ONELAB, NaTIoNWIDE. 3k

Collected date/time: 05/09/17 12:22 L908178

Wet Chemistry by Method 5310 B-201 N
Result Qualifier RDL Dilution  Analysis Batch : Cp

Analyte ug/l ug/l date / time ]

TOC (Total Organic Carbon) 1670 1000 1 05/12/2017 21:26 WG978762 QTC

Metals (ICP) by Method 200.7 o
Result Qualifier RDL Dilution  Analysis Batch Ss

Analyte ugll ug/l date / time =

Barium 261 5.00 1 05/11/201719:16 WG978515 Cn

Calcium 153000 1000 1 05/11/201719:16 WG978515

Iron 108 100 1 05/11/2017 19:16 WG978515

Magnesium 62900 1000 1 05/111201719:16 WG978515

Potassium 6510 1000 1 . 05/11/2017 23:48 WG978515 =

Sodium 16000 1000 1 05/11/2017 19:16 WG978515 Qc

Volatile Organic Compounds (GC) by Method RSK175 el
Result Qualifier ROL Dilution  Analysis Batc

Analyte ugfl ugl date / time {:Al

Methane ND 10.0 1 05/16/201713:29 WG378676

Ethane ND 13.0 1 05/16/2017 13:29 WG378676 =

Ethene ND 13.0 1 05/16/201713:29 WG378676 Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

RETTEW 101442012 L908178 05/18/17 08:34 70f32



ONE LAB. NATIONWIDE. 3§

RT-2 SAMPLE RESULTS - 02
Collected date/time: 05/09/17 11:45 L908178
Gravimetric Analysis by Method 2540 C-2011 ~
Cp
Result Qualifier RDL Dilution  Analysis Batch o
Analyte ) g ug/l o date /time =
Dissolved Solids 1320000 10000 1 05/16/201710:07 WG979162 Tc
Wet Chemistry by Method 1664A B
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugfl ug/l date /time 4Cn
Qil & Grease (Hexane Extr) ND 5050 1 05/15/201715:10 WG979621
Wet Chemistry by Method 2130 B-2011 St
Result Qualifier RDL Dilution  Analysis Batch =
Analyte NTU NTU date / time Qc
Turbidity 1.08 0.100 i 0510/201714:18 WGS78037
7
) Gl
Wet Chemistry by Method 2310 B-2011
Result Qualifier RDL Dilution  Analysis Batch 8 Al
Analyte ug/l ug/l date / time
Acidity ND 10000 1 05/10/2017 20:42 WGS/78326 =
5¢
Wet Chemistry by Method 2320 B-2011
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugh ugf! date / time
Alkalinity 142000 20000 1 051172017 11:14 WG978300
Wet Chemistry by Method 300.0
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugf ug/l date / time
Chloride 453000 10000 10 05A0/2017 17:35 WG978164
Nitrate as (N) 1320 100 1 051072017 17:20 WG978164
Nitrite as (N} ND 100 1 05/10/2017 17:20 WG978164
Sulfate 32400 5000 1 05/10/2017 17:20 WG978164
Wet Chemistry by Method 365.4
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugh ugf! date / time
Phosphorus, Total ND 100 1 051072017 22:55 WG978261
Wet Chemistry by Method 4500H+ B-201
Result Qualifier Dilution  Analysis Batch
Analyte su date / time
pH 1.82 18 1 05/10/2017 15:50 WG978166
Sample Narrative:
4500H+ B-2011 L908178-02 WG978166: 7.82 at 16.1c
Wet Chemistry by Method 45000 G-201
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugh ugh date / time
Dissolved Oxygen 9.00at20ic T8 3000 1 05/11/201715:26 WG978954
Wet Chemistry by Method 5310 B-2011
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugll ug/l date / time
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
RETTEW 101442012 L208178 05/18/17 08:34 8of32



RT-2 SAMPLE RESULTS - 02 ONE LAB. NATIONWIDE. 3§

Collected date/time: 05/09/17 11:45 1908178
Wet Chemistry by Method 5310 B-2011 S
Result Qualifier RDL Dilution ~ Analysis Batch Cp
Analyte ugl ug/ date [ time —)
TOC (Total Organic Carbon) 1920 1000 1 051272017 21:37 WG978762 ZTC
Metals (ICP) by Method 200.7 -
Result Qualifier RDL Dilution  Analysis Batch Ss
Analyte ug/l ug/l date /time -
Barium 272 5.00 1 05/11/2017 19:29 WG978515 Cn
Calcium 157000 1000 1 05/11/2017 19:29 WG978515
Iron 698 100 1 05/11/201719:29 WG978515 BSI'
Magnesium 64900 1000 1 05/111201713:29 WG978515
Potassium 6810 1000 1 05/12/2017 00:06 WG978515 m
Sodium 118000 1000 1 05/11/201719:29 WG978515 Qc
Volatile Organic Compounds (GC) by Method RSK175 "Gl
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugh ug/ date / time SAl
Methane ND 10.0 1 05/16/201713:47 WG978676
Ethane ND 13.0 1 05/16/2017 13:47 WG978676 5
Ethene ND 13.0 1 05/16/201713:47 WGS78676 Sc
|
|
|
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

RETTEW 101442012 L908178 05/18/17 08:34 9 of 32



RT-3 SAMPLE RESULTS - 03 ONELAB. NATIONWDE. 3

Collected date/time: 05/09/17 10:54 L908178
Gravimetric Analysis by Method 2540 C-2011 -
Cy
Result Qualifier ROL Dilution _ Analysis Batch “P
Analyte 7 - ug/l ug/ date /time B =
Dissolved Solids 1180000 10000 1 05/16/201710:07 WG979162 Te
; 3
Wet Chemistry by Method 1664A Ss
Result Qualifier RDL Dilution ~ Analysis Batch
Analyte ugfl ug/l date / time 4Cn
Qil & Grease (Hexane Extr) ND 5050 1 05/15/201715:10 WG979621
Wet Chemistry by Method 2130 B-2011 Sr
Result Qualifier RDL Dilution  Analysis Batch 5
Analyte NTU NTU date / time Qc
Turbidity 21 0.100 1 05/10/2017 14:18 WG978037
"Gl
Wet Chemistry by Method 2310 B-201
Result Qualifier RDL Dilution  Analysis Batch EAl
Analyte ugh ug/l date / time
Acidity ND 10000 1 05/10/2017 20:42 WG978326 =
Sc
Wet Chemistry by Method 2320 B-2011
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugh ugll date / time
Alkalinity 184000 20000 1 05/11/201712:50 WG978551
Wet Chemistry by Method 300.0
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugh ugfl date /time
Chloride 407000 10000 10 051072017 18:06 WG978164
Nitrate as (N) 1330 100 1 05/10/2017 17:51 WG978164
Nitrite as (N} ND 100 1 05/10/2017 17:51 WGS78164
Sulfate 23200 5000 1 05/10/2017 17:51 WG978164
Wet Chemistry by Method 365.4
Result Qualifier RDL Dilution  Analysis Balch
Analyte ugh ug/h ] date / time
Phosphorus,Total ND 100 1 05/10/2017 22:57 WGS78261
Wet Chemistry by Method 4500H+ B-201
Result Qualifier Dilution  Analysis Batch
Analyte su date / time
pH . 18 1 05/10/2017 15:50 WG978166
Sample Narrative:
4500H+ B-2011 L908178-03 WGS/8166: 7.71 at 15.9¢
Wet Chemistry by Methad 45000 G-2011
Result Qualifier RDL Dilution ~ Analysis Batch
Analyte ugh ugh date /time
Dissolved Oxygen 9.00at20.0c T8 3000 1 05M/201715:26 WG978954
Wet Chemistry by Method 5310 B-2011
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ugl! date / time
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

RETTEW * 101442012 L908178 05/18/17 08:34 10 of 32



RT-3 SAMPLE RESULTS - 03 ONE Lag NaTIoNwiDE, 3k

Collected date/time: 05/09/17 10:54 L908178

Wet Chemistry by Method 5310 B-201 A
Result Qualifier RDL Dilution  Analysis Batch  iw]

Analyte ugh ug/l date / time —

TOC (Total Organic Carbon) 2690 1000 1 05/12/2017 21:48 WG978752 ZTC

Metals (ICP) by Method 200.7 =
Result Qualifier RDL Dilution  Analysis Batch Ss

Analyte ugh ug/l date / time =

Barium 383 5.00 1 05/11/201719:32 WG978515 Cn

Calcium 130000 1000 1 05/11/201719:32 WG378515

Iran 468 100 1 05/11/2017 19:32 WGS78515

Magnesium 55400 1000 1 05/11/2017 19:32 WG978515

Potassium 5690 1000 1 05/12/2017 00:09 WG978515 =

Sodium 108000 1000 1 05/11/2017 19:32 WG978515 Q¢

Volatile Organic Compounds (GC) by Method RSK175 "Gl
Result Qualifier RDL Dilution  Analysis Batch

Analyte ugfl ug/l date /time nAl

Methane ND 10.0 1 05/16/2017 14:04 WG978676

Ethane ND 13.0 1 05/16/2017 14:04 WG378676 =

Ethene ND 13.0 1 05/16/2017 14:04 WGI978676 Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

RETTEW 101442012 L908178 Q51817 08:34 1of32



RT-4 SAMPLE RESULTS - 04 ONE LaB. NATIONWIDE. 3
Collected date/time: 05/09/17 09:45 L908178
Gravimetric Analysis by Method 2540 C-2011 (=
b
Result Qualifier RDL Dilution  Analysis Batch Lp
Analyte ug/l ug/l date /time =
Dissolved Selids 721000 10000 1 0516/201710:07 WG979162 Té
Wet Chemistry by Method 1664A °ce
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time ACn
Qil & Grease (Hexane Extr) ND 5050 1 05/15/2017 15:11 WGS79621
Wet Chemistry by Method 2130 B-201
Result Qualifier RDL Dilution ~ Analysis Batch 7
Analyte NTU NTU date / time Qc
Turbidity 0.612 0100 1 05/10/2017 14:18 WG378037
7
. Gl
Wet Chemistry by Method 2310 B-2011
Result Qualifier RDL Dilution  Analysis Batch BAI
Analyte ug/l ug/l date /time
Acidity ND 10000 1 05/10/2017 20:42 WGA78326 =
Sc
Wet Chemistry by Method 2320 B-2011
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugll ug/l date / time
Alkalinity 14000 20000 i 05/11/2017 15:15 WG978551
Wet Chemistry by Method 300.0
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugll ug/l date /time
Chloride 237000 10000 10 05/10/201716:02 WG978249
Nitrate as (N) 1920 100 1 05/10/2017 15:46 WG978249
Nitrite as (N) ND 100 1 05/10/2017 15:46 WG978249
Sulfate 26800 5000 1 05/10/201715:46 WG978249
Wet Chemistry by Method 365.4
Result Qualifier RDL Dilution  Analysis Batch
Analyte ugll ug/| date [ time
Phosphorus, Total ND 100 1 05/10/2017 22:58 WG978261
Wet Chemistry by Method 4500H+ B-2011
Result Qualifier Dilution  Analysis Batch
Analyte su date /time
pH 730 18 1 05/10/2017 15:50 WGS78166
Sample Narrative:
4500H+ B-2011 L908178-04 WG978166: 7.30 at 16.3¢
Wet Chemistry by Method 45000 G-2011
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date /time
Dissolved Oxygen 9.4 at19.9¢ 18 3000 1 05/11/201715:26 WG978954
Wet Chemistry by Method 5310 B-201
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/t date / time
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
RETTEW 101442012 L908178 05/18/17 08:34 12 of 32



RT-4 SAMPLE RESULTS - 04 ONE LaB. NATIONWIDE. 3%

Collected date/time: 05/09/17 09:45 1908178

Wet Chemistry by Method 5310 B-2011 —
Result Qualifier RDL Dilution ~ Analysis Batch Cp

Analyte ug/l ug/l date /time e

TOC (Total Organic Carban) 1780 1000 1 05A12/2017 21:59 WG978762 ' ZT i

Metals (ICP) by Method 200.7 =
Result Qualifier RDL Dilution  Analysis Batch Ss

Analyte ug/ ug/l date / time -

Barium 257 5.00 1 05/117201719:35 WG978515 Cn

Calcium 87400 1000 1 05/11/201719:35 WG978515

Iron 109 100 1 05/11/201719:35 WG978515

Magnesium 35100 1000 1 05/11/201719:35 WG978515

Potassium 4420 1000 1 05/12/2017 00:12 WG378515 =

Sodium 65200 1000 1 05/11/2017 19:35 WG978515 Qc

Volatile Organic Compounds (GC) by Method RSK175 Gl
Result Qualifier RDL Dilution  Analysis Batch

Analyte ugll ug/l date /time nAl

Methane ND 10.0 1 05/16/2017 14:22 WG978676

Ethane ND 13.0 i 05/16/2017 14:22 WG978676 5

Ethene ND 13.0 1 05/16/2017 14:22 WGI78676 Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

RETTEW 101442012 L908178 05/18/17 08:34 13 of 32



WGS79162

Gravimetric Analysis by Methed 2540 C-2011

QUALITY CONTROL SUMMARY

L208178-01,02,03,04

ONELAB. NATIONWIDE. 3

Method Blank (MB) v
=P
(MB) R3218795-1 05/16/17 10:07 B !
MB Result MB Qualifier ~ MBMDL MB RDL )
Analyte ug ug ughl e
Dissolved Solids u 2820 10000
3
Ss
L908359-01 Original Sample (OS) « Duplicate (DUP) m
(OS) L908359-01 05/16/17 10:07 « (DUP) R3218795-4 05/16/17 10:07 Cn
Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits =
Analyte ugll ugll % % ) Sr
Dissolved Salids 520000 521000 1 0.192 5
6
Qe
Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD) -
(LCS) R3218795-2 05/16/17 10:07 » (LCSD) R3218795-3 05/16/17 10:07 Gl
Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier  LCSD Qualifier RPD RPD Limits
Analyte ugll ugh ugh % % % % % ﬂm
Dissolved Solids 8800000 8660000 8500000 98.4 96.6 85.0-115 1.86 5
9
Sc
|
|
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
RETTEW 101442012 L908178 05/8/17 08:34 14 0f 32



WG979621

Wet Chemistry by Method 1664A

Method Blank (MB)

QUALITY CONTROL SUMMARY

1908178-01,02,03,04

(MB) R3218102-1 05/15/17 15:05

MB Result MB Qualifier ~ MBMDL MB RDL
Analyte ugh ugh ugll
0l & Grease [Hexane Extr) u 180 5000

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

(LCS)R3218102-2 05/15/17 15:05 « (LCSD) R3218102-3 05/15/17 15:06

Spike Amount  LCS Result LCSD Result  LCSRec. LCSD Rec. Rec. Limits
Analyte ug/! ugfl ugh % % %
Oil & Grease (Hexane Extr) 40000 40500 38200 (] 95.5 78.0-114
ACCOUNT: PROJECT:

RETTEW 101442012

LCS Qualifler

SDG:
LS08178
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WG978037 QUALITY CONTROL SUMMARY

Wet Chemistry by Method 2130 B-2011 L908178-01,02,03,04

Method Blank (MB)

oNELAB. NATIONWIDE. 3

(MB) WGS78037-1 06/10/17 14:18

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte NTU NTU NTU
Turbidity 0.0860 0.0310 0.100

L908001-01 Original Sample (OS) - Duplicate (DUP)

(OS) L90B00I-01 05/10/17 14:18 - (DUP) WGS78037-4 05/10/17 14:18

Original Result DUP Result Dilution  DUP RPD DUP Qualifier  DUP RPD Limits
Analyte NTU NTU % %
Turbidity 2.35 236 1 0.425 i)

1L.908178-04 Original Sample (OS) - Duplicate (DUP)

(OS) L908178-04 05/10/17 14:18 « (DUP) WG978037-5 05/1017 14:18

Original Result  DUP Result Dilution  DUP RPD DUP Qualifier  DUP RPD Limits
Analyte NTU NTU % %
Turbidity 0.612 0.61 1 0.164 20

Laboratory Control Sample (LCS) » Laboratory Control Sample Duplicate (LCSD)

(LCS) WG978037-2 05A10/7 14:18 « (LCSD) WG978037-3 05/10/17 1418

Spike Amount  LCS Result LCSD Result  LCSRec. LCSD Rec. Rec. Limits LCS Qualifier
Analyte NTU NTU NTU % % %
Turbidity 40.0 39.8 397 99.5 99.3 90.0-10
ACCOUNT: PROJECT: SDG:

LCSD Qualifier

RETTEW 101442012 L908178
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WG978326 QUALITY CONTROL SUMMARY oNELAB. NATIONWDE. B
Wet Chemistry by Method 2310 B-2011 L908178-01,02,03,04
Method Blank (MB) =
o
(MB) WG978326-1 05/10/17 20:42 _‘ J_
MB Result MB Qualifier ~ MB MDL MBROL :
Analyte ug/ ugh ugl Te
Acidity © 000 ' © 330 10000
3
Ss
L908178-04 Original Sample (OS) « Duplicate (DUP) =
(0S)L908178-04 05/10/17 20:42 . (DUP) WGS78326-4 05/10/17 20:42 Cn
Original Result DUP Result  Dilution  DUP RFD DUP Qualifier  DUP RPD Limits :
Analyte ugh ugh % % Sr
Acidity ND ND 1 0.000 20
6
Qc
Laboratory Control Sample (LCS) + Laboratory Control Sample Duplicate (LCSD) -
(LCS) WG978326-2 05/0/17 20:42 - (LCSD) WG978326-3 05/10/17 20:42 Gl
Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier  LCSD Qualifier RPD RPD Limits
Analyte ugfl uafl ugh % % % % % Al
Acidity 20000 20000 20000 100 w0 85.0-115 0.000 20
[
Sc
ACCOUNT: PROJECT: SDG: DATE/MTIME: PAGE:

RETTEW 101442012 Lsog178 05/1817 08:34 170132



WG9878300 QUALITY CONTROL SUMMARY

Wet Chemistry by Method 2320 B-2011 L908178-01,02

Method Blank (MB)

ONE LAB. NATIONWIDE.

(MB) R3217506-1 05/11/17 08:32

MB Result MBQualifier ~ MB MDL MBRDL
Analyte ugh ugh ugh
Alkalinity u M0 20000

L908057-01 Original Sample (OS) » Duplicate (DUP)

(OS)L908057-01 O5/11/17 08:41+ (DUP) R3217506-3 05/11/17 08:49

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits
Analyte ugh ugll % %
Alkalinity 95700 97400 1 2.00 20

L908178-02 Original Sample (OS) « Duplicate (DUP)

(OS)L908178-02 05/1117 11:14 - (DUP) R3217506-6 O5A1/17 11:21

Original Result DUP Result Dilution  DUP RPD DUP Qualifier  DUP RPD Limits
Analyte ugil ugi % %
Alkalinity 192600 193000 1 0.000 20

Laboratory Control Sample (LCS) » Laberatory Control Sample Duplicate (LCSD)

(LCS) R3217506-4 05/11/17 09:34 « (LCSD) R3217506-5 05A1A47 10:51

Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits
Analyte ugh ugll ugh % % %
Alkalinity 100000 103000 93100 103 99.0 85.0-115
ACCOUNT: PROJECT:

RETTEW 101442012

LCS Qualifier  LCSD Qualifier

SDG:
L208178
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WGS78551 QUALITY CONTROL SUMMARY

Wet Chemistry by Method 2320 B-2011 L908178-03,04

Method Blank (MB)

onELAs, NaTIONWIDE. S

(MB) R3217507-1 05/1/1712:43

MB Result MB Qualifier M8 MDL MB RDL
Analyte ugh ugfl ug
Alkalinity u M0 20000

L908178-03 Original Sample (OS) - Duplicate (DUP)

{OS)L908178-03 05/11/17 12:50 « (DUP) R3217507-2 05/11/17 12:59

Original Result DUP Result Dilution DUP RPD DUP Qualifier  DUP RPD Limits
Analyte ugh ugf % %
Alkalinity 184000 189000 1 2.00 20

L908178-04 Original Sample (OS) » Duplicate (DUP)

(O3) L908178-04 05/11/17 15:15 « (DUF) R3217607-4 051117 15:22

Original Result  DUP Result Dilution DUP RPD DUP Qualifier  DUP RPD Limits
Analyte ugl ugl % %
Alkalinity 114000 15000 1 1.00 20

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

(LCS) R3217507-3 05/1117 13:54 « (LCSD) R3217507-5 05117 15:29

LCS Qualifier

SDG:

Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits
Analyte uadl ugl ugf % % %
Alkalinity 100000 102000 . 104000 102 104 85.0-115
ACCOUNT: PROJECT:

RETTEW 101442012

1908178
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WG978164

QUALITY CONTROL SUMMARY

Wet Chemistry by Method 300.0

L908178-01,02,03

ONELAB. NATIONWIDE. 3%

Method Blank (MB) p
P
(MB) R3216810-1 05/10/17 05:48 e
MB Result MB Qualifier ~ MB MDL MB RDL :
Analyte ugh ugh ugh Te
Chloride u 519 1000
Nitrate u 227 100 s
Nitrite u 217 100
Sulfate u n4 5000 n
Cn
L908001-01 Original Sample (OS) « Duplicate (DUP) SSr
{O5) LB08001-01 05/10/17 11:56 « (DUP) R3216810-4 05/10/17 12:10
Original Result DUP Result Dilution  DUP RPD DUP Qualifier ~ DUP RPD Limits eo
Analyte ugi ugfl % % <
Chloride 7o 7670 1 1 20 =
Nitrate 984 an 1 0 20 Gl
Nitiite ND 0.000 i 0 20
Sulfate 25400 25500 1 0 20 EAI
o o 9
L908176-06 Original Sample (OS) «» Duplicate (DUP) Sc
(OS) L908176-06 05/10/17 15:48 - (DUP) R3216810-8 05/10/17 16:03
Original Result DUP Result Dilutien DUP RPD OUP Qualifier  DUP RPD Limits
Analyte ugl ugl % %
Chloride 95800 95800 1 Q 20
Nitiate u 0,000 1 0 20
Nitiite u 0.000 1 0 20

Laboratory Control Sample (LCS) - Laboratory Control Sample Duplicate (LCSD)

(LCS) R3216810-2 05/10/17 06:03 « (LCSD) R3216810-3 05/10/17 06:19

Analyte
Chloride
Nitrate
Nitiite
Sulfate

Spike Amount  LCS Result LCSD Result  LCSRec. LCSD Rec.

ugh ugh ugh % %

40000 40200 40100 100 100

8000 8180 8170 102 102

8000 8030 8050 100 101

40000 40100 40000 100 100
ACCOUNT: PROJECT:

RETTEW 101442012

Rec. Limits
%

90-110
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WG978164 QUALITY CONTROL SUMMARY ONELAB. NATIONWIDE. 3
Wet Chemistry by Method 300.0 L908178-01,02,03
.908001-02 Original Sample (OS) « Matrix Spike (MS) T
Cp
(OS)L908001-02 05/10/17 12:26 » (MS) R3216810-5 051017 12:41 )
Spike Amount  Original Result  MS Result MS Rec. Dilution  Rec. Limits MS Qualifier =
Analyte ugfl ugl ugh % % Te
Chloride 50000 17400 67400 100 i 80120
Nilrate 5000 1270 6250 100 1 80-120 355
Niirite 5000 ND 5170 103 i 80-120
Sulfate 50000 36100 85000 98 1 80-120 P
N Cn
L908176-03 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD) &;
(0S) L908176-03 05/10/17 15:01 « (MS) R3216810-6 05/10/17 15:17 » (MSD) R3216810-7 05/10/17 15:32
Spike Amount  Original Result MS Result MSDO Result MS Rec. MSD Rec. Dilution  Rec. Limits MSD Qualifier RPD RPD Limits GO i
Aflal‘yie ugh ugl ugh ugl % % % ) - % % &2
Nitrate 5000 4620 9550 2450 9 97 i 80-120 1 20 -
Nitrite 5000 438 5210 5200 103 103 1 80-120 ] 20 Gl
8
Al
ki
5c
ACCOUNT: PROJECT: SDG: DATE(TIME: PAGE:
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WG978249 QUALITY CONTROL SUMMARY ONELAB. NATIONWIDE. 3
Wet Chemistry by Method 300.0 L908178-04
Method Blank (MB)
(MB) R3217205-1 05/10/17 05:42 Sl
MB Result MB Qualifier ~ MBMDL MB RDL =
Analyte ugll ugh ughl <
Chloride u 519 1000
< 3
Nitrate U 221 100 Ss
Nitrite u 7 100
Sulfate u 714 5000 3
Cn
L907984-01 Original Sample (OS] - Duplicate (DUP) g
(OS)L907994-01 05/10/17 14:45 « (DUP) R3217205-4 05/10/17 15:00
Original Result  DUP Result Dilution  DUP RPD DUP Qualifier DUP RPD Limits EO
Analyte ugh ugll % % - €
Chloride 12700 12700 1 0 20 7
Nitrate 470 465 1 1 20 Gl
Nitrite: ND 0.000 1 0 20
Sulfate 15300 15800 1 0 20 3Ai
G . B
L908094-01 Original Sample (OS) « Duplicate (DUP) Se
(OS) L908094-01 05/10/17 19:22 + (DUP) R3217205-6 05A0/17 20:08
Original Result DUP Result Dilution DUP RPD DUP Qualifier  DUP RPD Limits
Analyte ugl ugl % %
Chloride 11600 11200 1 4 20
Nitrate 135 135 1 0 20
Nitrite: ND 0.000 1 1] 20
Sulfate 49500 49500 1 0 20

Laboratory Control Sample (LCS) - Laboratory Cantrol Sample Duplicate (LCSD)

(LCS) R3217205-2 05/10/17 05:57 « (LCSD) R3217205-3 05/10/17 06:13

Analyte ugh
Chioride 40000
Nitrate 8000
Nitrite 8000
Sulfate 40000
ACCOUNT:

RETTEW

Spike Amount  LCS Result LCSD Result

ugl ugl
40200 40100
8160 8160
8030 8040
40700 40500

LCS Rec.
%

oo

102

100

102

LCSD Rec.
%
100
102
101

10

PROJECT:
101442012

Rec. Limits LCS Qualifier  LCSD Qualifier RPD RP
% % %
90-110 0 20
90-110 0 20
90-110 0 20
90-110 0 20

SDG:
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WGS878249

Wet Chemistry by Method 300.0

L907994-02 Original Sample (OS) « Matrix Spike (MS)

QUALITY CONTROL SUMMARY

L908178-04

ONME LAB. NATIONWIDE. ‘

(0S)L907994-02 05/10/17 15:16 « (MS) R3217205-5 05/10/17 15:31
Spike Amount  Original Result MS Result

Analyte ugh ughl ugfl
Chlaride 50000 12400 63100
Nitrate 5000 459 5410
Nitrite 5000 ND 5140
Sulfate 50000 15900 65800

MS Rec.
%

101

99

103

100

Dilutien  Rec. Limils MS Qualifier
%

80-120

80-120

80-120

80-120

L908094-02 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

Cn

(Os) L908A94-02 05/10/17 20:24 « (MS) R3217205-7 05/1017 20:39 « (MSD) R3217205-8 05/10/17 20:55

Spike Amount  Original Result MS Result

Analyie ug ugh ugll

Chloride 50000 8100 59200

Nitrate K000 ND 4320

Nitiite 5000 ND 5110

Sulfate 50000 52300 99500
ACCOUNT:

RETTEW

MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier RPD RPD Limits
ugll % % % % %
59900 100 02 1 800 1 20
4850 98 97 1 80-120 1 20
5100 102 102 1 80-120 0 20
100000 95 96 1 80-120 E 0 20
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WGS978261

Wet Chemistry by Method 365.4

Method Blank (MB)

L908178-01,02,03,04

QUALITY CONTROL SUMMARY

ONELAB. NATIONWIDE. 3

(MB) R3217173-1 05/10/17 22:35

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte ugl ugfl ugl
Phasphorus, Total u 350 100

L908158-02 Original Sample (OS) « Duplicate (DUP)

(OS] L90BI58-02 05/10/17 22:50 « (DUP) R3217173-4 05/10/17 22:51

Original Result DUP Result Dilution  DUP RPD DUP Qualifier  DUP RPD Limils
Analyte ugfl ug/l % %
Phosphorus,Total 0 2180 1 3 20

L908195-01 Original Sample (CS) - Duplicate (DUP)

*gr

Qc

(OS) L908195-01 05/10/17 23:00 - (DUP) R3217173-5 05/10/17 23:02

Original Result  DUP Result Dilution  DUP RPD DUP Qualifier  DUP RPD Limits

Analyte ugh ugl % %
Phosphorus, Total 333 365 1 9 20

Laboratory Control Sample (LCS) - Laboratory Control Sample Duplicate (LCSD)

Gl

“Al

%
Sc

(LCS) R3217173-2 05/10/17 22:36 « (LCSD) R3217173-3 05A0/17 22:37

Spike Amount  LCS Result LCSO Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier
Analyte ug/l ugl ugl % % %
Phosphorus,Total 2000 1810 1830 9N 92 90-110

1.908195-02 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

LCSD Ouslier  RPD

RPD Limits
% %
1 20

(O5) L808195-02 05M0/17 23:06 - (MS) R3217173-6 05/10/17 23:07 « (MSD) R3217173-7 05/10/17 23.08

Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits
Analyte ugl ugll ugh ugh % % %
Phosphorus, Total 2500 414 2570 2570 86 86 1 90-110
ACCOUNT: PROJECT: SDG:

RETTEW 101442012 Lo08178
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WG978166 QUALITY CONTROL SUMMARY ONELAB. NATIONWIDE. 3
Wet Chemistry by Method 4500H+ B-2011 1908178-01,02,03,04
L908000-01 Original Sample (OS) - Duplicate (DUP) T
Cp
(Os) L908000-01 05/10/17 15:50 - (DUP) WGA78166-3 05/10/17 15:50 - ‘_
Original Result DUP Result Dilution DUP RPD DUP Qualifier  DUP RPD Limits =
Analyte su su % % Tc
pH 759 759 1 0.000 18 1
3
Ss
L908178-04 Original Sample (OS) « Duplicate (DUP) n
(OS)L908178-04 05/10/17 15:50 « (DUP) WG978166-4 05/10/17 15:50 Cn
Original Result DUP Result Dilution DUP RPD DUP Qualifier  DUP RPD Limits -
Analyte su su % % “gr
pH 7.30 729 1 0.137 I8 1
[
(@le
Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD) -
(LCS) WG978166-1 05/10/17 15:50 « (LCSD) WG978166-2 05/10/17 15:50 Gl
Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits
Analyte su sy su % % % % % °Ai
pH 750 149 149 99.9 999 58.7-101 0.000 1
9
Se
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG978762 QUALITY CONTROL SUMMARY ONE LAB, NATIONWIDE. Bk

Wet Chemistry by Method 5310 B-2011 L90B178-01,02,03,04

Method Blank (MB)
(MB) R3217918-1 05/12/17 11:13

MB Result MB Qualifier ~ MB MDL MBROL 3
Analyte ugll ugf ugll e
TOC (Total Organic Carbaon) U 102 1000
3
Ss
L.908178-04 Original Sample (OS) « Duplicate (DUP) T
{05)L908178-04 05/12/17 21:59 « (DUP) R3217918-7 05/12/7 22:10 Cn
Original Result  DUP Result Dilution  DUP RPD DUP Qualifier  DUP RPD Limits =
Analyte uall uol % 7 % ) Sr
TOC (Total Organic Carbon) 1780 1740 1 2 20
6
Qe
Laboratory Control Sample (LCS) » Laboratory Control Sample Duplicate (LCSD)
(LCS) R3217918-2 05/12/17 13:47 « (LCSD) R3217918-4 05/12/17 17:09 Gl
Spike Amount  LCS Result LCSDResult  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits
Analyte ugll ughl ugfl % % % % % 3A|
TOC (Total Organic Carbon) 75000 7100 73300 95 98 85-115 3 20
El
Sc

L908117-01 Original Sample (OS) - Matrix Spike (MS) « Matrix Spike Duplicate (MSD)
(OS)L908117-01 05/12/17 19:53 - (MS) R3217918-5 05/12/17 20:08 « (MSD) R3217918-6 05/12/17 20:23

Spike Amount  Qriginal Result  MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Quelifier RPD RPD Limits
Analyte ugil ugf ugf ugll % % % % %
TOC (Total Organic Carbon) 50000 2290 47100 46500 90 88 1 80120 1 20
ACCOUNT: PROJECT: SDG: DATETIME: PAGE:
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WG978515 QUALITY CONTROL SUMMARY ONELAB. NATIONWIDE. 3

Metals (ICP) by Method 200.7 L908178-01,02,03,04

Method Blank (MB)
(MB) R3217474-1 Q5/1117 18:19

MB Result MB Qualifier ~ MBMDL MB RDL 3
Analyte ugh uall ugfl Tc
Barlum u 100 500 7 7
Calcium U 100 1000 R Ss
Iron u 282 100
Magnesium u 16.8 1000 n
Sodium u 939 1000 Cn
B
Sr
Method Blank (MB)
(MB) R3217490-1 05/11/17 23:31 (5
MB Result MB Qualifier MB MDL MB RDL Qc
Analyte ug ugll L_ngl s
Potassium u 107 1000 Gl
Laboratory Control Sample (LCS) « Laboratory Contrel Sample Duplicate (LCSD) Al
(LCS) R3217474-2 05/11/17 18:22 - (LCSD) R3217474-3 05/11/17 18:25 B
Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier  LCSD Qualifier RPD RPD Limits Sc
Analyte ugh ugh ugh % % % % %
Barum 1000 1070 1060 107 106 85415 i 20
Calcium 10000 10500 10500 105 105 85-115 1 20
Iron 10000 10800 10800 108 108 85-115 0 20
Magnesium 10000 10800 10700 108 107 85-115 1 20
Sodium 10000 10500 10400 105 104 85-115 | 20

Laboratory Control Sample (LCS) » Laboratory Control Sample Duplicate (LCSD)
(LCS) R3217490-2 05/11/17 23:33 « (LCSD) R3217480-3 05/1117 23:35

Spike Amount  LCS Result LCSDResult  LCSRec. LCSD Rec. Rec. Limits LCS Qualifier  LCSD Qualifier RPD RPD Limits
Analyte uofl uall ugl % % % % %
Potassium 10000 10100 10000 101 100 85-115 1 20

L908110-01 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)
(OS) LOOBHO-O1 O5AN/7 18:27 « (MS) R3217474-5 05/1/17 18:33 « (MSD) RI217474-6 0S/11/17 18:35

Spike Amount  Original Result MS Result MSD Result MS Rec. MSO Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier RPD RPD Limits
Analyte ug/ ugh ugh ugh % % % % %
Barlum 1000 251 1340 1390 109 14 : 70-130 4 20
Calcium 10000 47300 53600 50600 118 128 1 70430 2 20
ACCOUNT: PROJECT: sSDG: DATE/TIME: PAGE:
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WG978515 QUALITY CONTROL SUMMARY

Metals (ICP) by Method 200.7 L908178-01,02.03,04

L908110-01 Qriginal Sample (OS) - Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

ONELAB. NATIONWIDE.

(OS) L908110-01 05117 18:27 « (MS) R3217474-5 05/11/17 18:33 « (MSD) R3217474-6 051117 1835

Cp

2

TC

3

Ss

Kol

5Sr

“Qc

=
Gl

°Al

a
Sc

Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier RPD RPD Limits
Analyte ug ugl ugl ugll % % % % %
lion 10000 723 11600 11800 108 m 1 70-130 2 20
Magnesium 10000 11000 21800 22300 109 13 1 70-130 2 20
Sodium 10000 30500 40500 41300 100 108 1 10-130 2 20
L908178-01 Original Sample (OS) «» Matrix Spike (MS) « Matrix Spike Duplicate (MSD)
(OS) L908178-01 05/11/17 19:16 « (MS) R3217474-7 05/11/17 19:18 - (MSD) R3217474-8 Q5/M1/17 19:27

Spike Amount  Orlginal Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limils MS Qualifier ~ MSD Qualifier RPD RPD Limits
Analyte ughl ug/ ugfl ugll % % % % %
Barium 1000 261 1320 1320 106 106 i 70-130 0 20
Calcium 10000 153000 170000 169000 m 160 1 70-130 ! M 1 20
Iron 10000 108 10800 10900 107 108 1 70-130 1 20
Magnesium 10000 62900 75600 74300 127 120 1 70-130 | 20
Sodium 10000 116000 129000 127000 135 12 i 70-130 ! 2 20
L908178-01 QOriginal Sample (OS) « Matrix Spike (MS) « Matrix Spilke Duplicate (MSD)
(0S) L90BI78-01 05/11/17 23:48 « (MS) R3217480-7 05/1117 23:51 - (MSD) R3217490-8 05/11/17 23:53

Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier RPD RPD Limits
Analyte ugh ugh ugl ugh % % % 7% %
Potassium 10000 6510 17000 16900 105 104 1 70-130 1 20

ACCOUNT: PROJECT: sSDG: DATE/TIME: PAGE:
RETTEW 101442012 L908178 0541817 08:34 280f32




WG978676 QUALITY CONTROL SUMMARY onELaB, naTIONWiDE. 3

Volatile Organic Compounds (GC) by Method RSK175 L908178-01,02,03,04

Method Blank (MB)
(MB) R3218471-1 05/16/17 0855

MB Result MB Qualifier ~ MBMDL MB RDL 3
Analyte ugfl ugh ugf Te
Methane u 241 10.0
3
Ethane u 4.07 13.0 Ss
Ethene u 4.26 13.0
n
Cn
L907939-01 Original Sample (OS) « Duplicate (DUP)
5
(OS) L907939-01 05/16/17 09:14 « (DUP) R3218471-2 05/16/17 12:21 Sr
Original Result DUP Result Dilution  DUP RPD DUP Qualifier  DUP RPD Limiis
Analyte ugh ugh % % &
: - Qe
Methane 913 1050 20 136 20
Ethane u 0.000 20 0.000 20 =
Ethene u 0.000 0 0.000 20 Gl
o ; “Al
L908179-04 Original Sample (OS) - Duplicate (DUP) A
{OS) L908179-04 05/16/17 14:38 - (DUP) R3218471-3 05/16/17 15:45 )
Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits Sc
Analyte ugh ug/l % %
Methane 5.2 181 1 17.4 20
Ethane ND 0.000 1 0.000 20
Ethene ND 0.000 1 0.000 20

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)
(LCS) R3218471-4 05/16/1716:01 « (LCSD) R3218471-5 05/16/17 16:18

Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier  LCSD Qualifier RPD RPD Limits
Analyte ugl ugll ugfl % % % % %
Methane 678 620 642 s14 94.7 85.0-115 ' 3.48 0
Ethane 129 118 19 91.2 924 85.0-115 1.39 20
Ethene 127 15 17 912 918 85.0-115 0700 20
ACCOUNT: PROJECT: sSDG: DATE/TIME: PAGE:
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GLOSSARY OF TERMS S OLAB.NATIONWIDE.

Abbreviations and Definitions

SDG
MDL
RDL
ND

U

RPD

Original Sample

Sample Delivery Group.

Methad Detection Limit.

Reparted Detection Limit,

Not detected at the Reporting Limit {or MDL where applicable).

Not detecied at the Reporting Limit for MDL where applicable).

Relative Percent Difference.

The nor-spiked sample in the prep batch used to determine the Relative Percent Difference {RPD)

from a quality control semple. The Original Sample may not be included within the reperted SDG.

Rec. i “Recovery, i
Qualifier Description
E The gnalyte concentration exceeds the upper limit of the calibration range of the instrument
established by the initial caibration {ICAL).
16 The sample matrix interfered with the ability to make any accurate determination; spike value is
T8 Sample(s) received pastftoo clese to holding time expiration.
\'% The sample concentration is too high to evaluate accurate spike recoveries.
ACCOUNT: PROJECT: SDG: DATE(TIME:
RETTEW 101442012 L9GB178 054817 0834

%
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ACCREDITATIONS & LOCATIONS

ONELAB. NATIONWIDE. 3

ESC Lab Sciences is the only environmental labaratory accredited/certified to support your werk nationwide from one location. One phone call, one point of contact, one laboratory. No other
lab Is as accessible or prepared to handle your needs throughout the country. Our capacily and capability from our single location laboratory is comparable to the collective totals of the
netwark laboratories in our industry. The most significant benefit to our “one location” design Is the design of our laboratary campus. The model is conducive to accelerated productivity,
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.
* Not all certifications held by the laboratory are applicable to the results reported in the attached report.

State Accreditations

Alabama 40660 Nevada TN-03-2002-34
Alaska UST-080 New Hampshire 2975
Arizona AZ0612 New Jersey—NELAP TNOO2
Arkansas 88-0469 New Mexico TNC00O03
California 01157CA New York 11742
Colorado TN0O0003 Naorth Carolina Env375
Conneticut PH-0197 North Carolina ' DW21704
Florida EB7487 North Carolina * 4

Georgia NELAP North Dakota R-140
Georgia' 923 Ohio—VAP CLO069
Idaho TNOO00O03 Oklahoma 9915

lllinois 200008 Qregon TN200002
Indiana C-TN-01 Pennsylvania 68-02979
lowa 364 Rhode Island 221

Kansas E-10277 South Carolina 84004
Kentucky ' 90010 South Dakota nla
Kentucky ? 16 Tennessee ' 2006
Louisiana AI30792 Texas T 104704245-07-TX
Maine TNO0O2 Texas ® LABO152
Maryland 324 Utah 6157585858
Massachusetts M-TNOO3 Vermont VT2006
Michigan 9958 Virginia 109
Minnesota 047-999-395 Washington C1915
Mississippi TNO0003 West Virginia 233
Missouri 340 Wisconsin 9980939910
Montana CERT0086 Wyoming A2LA
Nebraska NE-05-15-05

Third Party & Federal Accreditations

A2LA - 15017025 1461.01 AIHA-LAPLLC 100789

A2LA - 150 17025° 1461.02 DOD 1461.01

Canada 1461.01 USDA 5-67674

EPA-Crypto TNO00O03

" Drinking Water * Underground Storage Tanks * Aquatic Toxicity * Chemical/Microbiological >Mold " Accreditation not applicable

Our Locations

ESC Lab Sciences has sixty-four client support centers that provide sample pickup andfor the delivery of sampling supplies. If you would like assistance from one of our suppaort offices, please

contact our main office. ESC Lab Sciences performs all testing at our central laboratory.
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