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1.0 Identification of test method
1.1. The purpose of this SOP is to establish a uniforoegdure for collecting grab samples
from Philadelphia’s surface waters. The procediilased on standard method 1060.
2.0 Applicable matrix or matrices
2.1. This SOP applies to surface waters.
3.0 Method detection limit
3.1. N/A
4.0 Scope and application, including components to benalyzed

4.1. This SOP describes procedures and requirementsilecting water grab samples,
recording the necessary field data and transmitheg-ollected samples to laboratory
facilities for analysis. This includes requirenserggarding sample handling, field notes,
and chain-of-custody records, along with requireisiéor quality assurance and quality
control (QA/QC). Record keeping is briefly disceds

5.0 Summary of the test method

5.1. Samples of surface waters are collected in apm@tgpbottles for the required analytes. The
necessary field data is recorded from a multi-p@teamsonde placed in-situ. Once
collected, the sample is poured off into the cdrbetitles, as prepared by BLS, for specific
analytes, and preserved, if necessary. The sampdaben packed into a cooler with ice
and transported to BLS for analysis and turned avéne central receiving unit (CRU)
with the correct chain-of-custody record. Fieldffsfile field sheets and input field data
into the LIMS system.

6.0 Definitions

6.1. Discrete Grab Sample - A sample that is takensafected location, depth and time.

6.2. Multi-Parameter Sonde — A multi-meter that readsantaneous pH, specific conductivity,
temperature, turbidity, and dissolved oxygen whiased in a body of water.

7.0 Interferences

7.1. Contaminants introduced into the sample contaithemigh careless handling, or by using

“dirty” preservatives can bias the true valueshef sample.
8.0 Safety

8.1. Gathering of water samples may result in exposusetwvage and bacteriologically
contaminated water. Field personnel must weaalsl@ithand protection during the
collection and handling of samples and take camitomize exposure to surface waters.
Anti-bacterial wipes should be used after contdttt waters.

8.2. Adequate medical protection against risk of infaesi disease (tetanus, polio, pertussis,
diphtheria and hepatitis A/B) is recommended.

8.3. While working in the field, the field crew must caa complete first-aid kit that provides
materials for disinfection and protection of anynséuts or abrasions. Personnel will
promptly attend to any such cuts or abrasions,sae#t medical attention if appropriate, and
any such instances will be recorded in the fiey) lacluding time and location of incident
and description of first-aid treatment applied.

8.4. Field personnel must wear sturdy boots with adejaakle support. If personnel need to
enter a stream, correctly fitting hip- or chest-essdwith felt bottoms that have been
inspected for water-tightness must be worn, ane tdeen to avoid slipping.

8.5. When working in cold weather, the field crew muste extra precautions for warmth and
keep chemical hand-warmers in the vehicle. Haeixtga dry clothes is recommended as
well.
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8.6. If using concentrated acid to acidify samples, dampust wear safety glasses and latex
gloves.
9.0 Equipment and supplies
9.1. Sample bottles or containers prepared and presanaattordance with BLS protocols (see
Table 1, section 23.0) and concentrate8®} as preservative if collecting TKidamples.
9.2. 0.45um pore-size screw-tip filters and 60 mL syringés@&mpling dissolved metals)
9.3. Insulated coolers for sample transport
9.4. Ice
9.5. Chain-of-custody forms
9.6. BLS field sheets (attached in section 23.0)
9.7. Multi-parameter field sonde (usually YSI 6920 sonigt can also use YSI 6600 or
600XLM sondes, or YSI 85D/YSI 60 portable meterghwheck standards (see section
10.0)
9.8. Hip- or chest-waders with felt bottoms, to allowsmnel to wade into stream.
9.9. First aid kit
9.10. Latex gloves
10.0 Reagents and standards
10.1. Where catalog numbers are given, equivalent produstmay be used. Any chemical or
reagent without a manufacturer’s expiration date isvalid for up to ten years of
receipt.
10.1.1. Conductivity check standards, 100 and 500 pmhog§I1€® pmhos/cm — Ricca
Chemical, cat. No 2237-1; 500 pmhos/cm — Ricca Gtedncat. No 2241-1)
10.1.2. pH check standards at 6.86 and 7.40 (pH 7.40 -aRitemical, cat. No 1565-5; pH
6.86 — Ricca Chemical, cat. No 1540-1)
10.1.3. Turbidity check standard (either Milli-Q DI wateéd.Q-NTU) or prepared 9.0-NTU
check std, diluted from 1000-NTU stock solution)@D-NTU solution- Ricca
Chemical, cat. No 8825-16)
10.1.4. Concentrated sulfuric acid, to acidify necessamngas.
11.0 Sample collection, preservation, shipment and stogge
11.1. For sample collection, shipment and storage, seteosel4.0
11.2. For sample preservation, see Table 1 in sectidh 23.
12.0 Quality control
12.1. Field sonde must be calibrated prior to samplinthenfield.
12.2. Field sonde must be checked with check standarfdsdosampling and recorded in the
appropriate section on the field sheet.
12.3. After ten samples are taken, field sonde must leelad with check standards and recorded
in the appropriate section on the field sheet.
12.4. After sampling, field sonde must be checked witbathstandards and recorded in the
appropriate section on the field sheet.
13.0 Calibration and standardization
13.1. For calibration information, see appropriate SORttie field meter being used.
14.0 Procedure
14.1. Drop the field sonde into the stream near to wisaraple will be drawn from. Sample
must be taken from a representative and well-mated of the stream, generally mid-
channel and mid-depth, where the flow is swift egiothat solids do not settle out.
14.2. To gather a water sample, dip the sample bottteti flow stream being careful not to
draw in bottom sediments or detritus. Do not idellarge non-homogeneous particles in
the sample.
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14.3. Face the sampling bottle upstream to avoid contatain.

14.4. Once the sample bottle has been filled, cap iurB& samples into appropriate containers
with labels that contain date, time, location, andlyte. Labels are provided by CRU.
Sampler must fill out information legibly and acately with waterproof ink. Add
preservative if necessary (label adequately anyebobntaining concentrated acid as
corrosive) and place sample in a cooler with iPeeservative must be added within 15
minutes of sample collection. Take care to minemsk of contamination by handling
samples as little as possible and by as few pespfmssible.

14.4.1. Do not touch the inner portion of sample bottled eaps with bare or gloved hands.
14.4.2. Sample bottles must be kept in a clean environ@ematy from dust, dirt, fumes, and
grime. Vehicle cleanliness is important to elinting contamination problems.
14.4.3. Samples must never be allowed to stand in the sdmraust remain cool.
14.5. For dissolved metals, sample filtration must ocoussite.
14.5.1. Season syringe with 60 mL of well mixed sample disdard.
14.5.2. Fill syringe with 60 mL of sample.
14.5.3. Attach filter head to syringe and filter.
14.5.4. Use first 5 mL of filtrate to rinse dissolved meatabntainer and discard.
14.5.5. Collect appropriate aliquot of sample into the digsd metals container.
14.6. Record field notes on BLS field sheet with appraf@idate, time, and location. Each
location sampled must have a field sheet. Fietdswill also include:
14.6.1. Sampling team initials
14.6.2. Weather conditions
14.6.3. General observations regarding flow, water clangors at sampling sites
14.6.4. Modifications to established procedures
14.6.5. Readings from field sonde (pH, temperature, speconductivity, dissolved oxygen,
and turbidity). Record readings once sonde vatawe stabilized. Be careful that
sonde is reading a representative sample of tharat(if detritus and sediment is
disturbed by wading into the stream, place sond¢re@am of the murky area).
14.7. The field sampling crew will initiate a chain-ofstoedy form for all samples. Chain-of-
custody forms will include information on proje@me, date and time of sample collection,
sample description, sample location, which analigsiequired on each sample, method of
sample preservation used at the time of sampleatah, and date and time of sample
custody transfer. Chain-of-custody forms are pesliby BLS.
14.8. Return samples to the Central Receiving Unit at Bh®ediately upon return and
relinquish them with the chain-of-custody form.
14.9. Add field data to LIMS system.
15.0 Calculations —N/A
16.0 Method performance

16.1. Quality control data can be found on the sampld Baeet.
17.0 Pollution Prevention

17.1. Pollution prevention encompasses any techniqueadiaices or eliminates the quantity or
toxicity of waste at the point of generation. Numes opportunities for pollution
prevention exist in laboratory operation. The BHi& established a preferred hierarchy of
environmental management techniques that placégipal prevention as the management
option of first choice. Whenever feasible, laboratpersonnel should use pollution
prevention techniques to address their waste géoera

17.2. For information about pollution prevention that nmeyapplicable to laboratories and
research institutions, consult “Less is Better: dralbory Chemical Management for Waste
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Reduction”, available from the QA Department omfrthe American Chemical Society’'s
Department of Government Relations and Scienceydil55 16th Street N.W.,
Washington D.C. 20036, (202)872-4477.
18.0 Data assessment and acceptance criteria for qualityontrol measures
18.1. Calibration — Calibration criteria are listed iretBOP for the multi-meters used (Standard
Operating Procedure For YSI 60 Portable Meter, &tethOperating Procedure For YSI 85
Portable Meter, & Standard Operating ProcedureYRirSondes Models 600XLM, 6600,
6820, And 6920 To Monitor Water Quality In Streams)
19.0 Corrective actions for out of control data
19.1. Calibration check — If calibration check fails, aéibrate field sonde for whichever
parameter failed the check.
20.0 Contingencies for handling out of control or unaccptable data
20.1. If a parameter on the field sonde fails a calioratheck, the data points recorded since the
last valid calibration check must be flagged. Alld check standard” flag must be noted
both on field sheets and in the LIMS system.
21.0 Waste management
21.1. All check standards for this procedure used irfifld must be collected in a waste
container and brought back to BLS, where they @apdured down the drain with
sufficient water for dilution.
22.0 References
22.1. Standard Methods for the Examination of Water aras¥water, 1995. American Public
Health Association, American Water Works Associmatidmerican Environmental
Federation, 20th Edition. Eaton, A.D., Clescer$.l.and A.E. Greenberg, Eds.
23.0 Tables, diagrams, flowcharts, and validation data
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Table 1
Recommended sample containers and sample presenati
Parameter Container Sample Container Preservation
Size
Total Suspended Solids| Polyethylene or Glas 500 m
Carbonaceous and Polyethylene or Glass 500 ml
Biochemical Oxygen
Demand
Fecal Coliform, Sterilized Polyethylene 250 ml (Add Nas,0,)(1)
or Glass
Ammonia Polyethylene or Glass 500 ml AdeS@, until pH <2
Nitrate + Nitrite Polyethylene or Glass 100 ml Adg5 O, until pH <2
Ortho-Phosphate Polyethylene or Glass 50 ml Faltesite or within 6
hours
Phosphorus Polyethylene or Glass 50 ml Ad8® until pH <2
Metals (Total Polyethylene 250 mi
Recoverable and/or
Dissolved)
E. coli Polyethylene or Glass 500 ml AddJS70;(0.008%)
Alkalinity Polyethylene or Glass 500 mi
Fluoride Polyethylene 500 ml
Osmotic pressure Polyethylene 120 ml
Total Dissolved Solids Polyethylene 500 mi
Turbidity Polyethylene 100 ml
TKN Polyethylene or Glass 500 ml Add S0, until pH <2
Chlorophyll Amber Glass Only 1000ml
Phenols Glass only 500 ml Adg 80, until pH <2
A-6* PCWCCR * Philadelphia Water Department.
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A.2 STANDARD OPERATING PROCEDURE FOR CONTINUOUS
WATER QUALITY MONITORING WITH YSI MODEL 6600AND
600XLM SONDES

(For more information, please contact PWD Burealaiforatory Services 1500 E.
Hunting Park Ave, Philadelphia 19124)
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A.3 STANDARD OPERATING PROCEDURE FOR WET WEATHER
SAMPLING USING THE ISCO 6712AND ISCO 720LEVEL
MODULE

STANDARD OPERATING PROCEDURE
FOR

WET WEATHER SAMPLING USING THE ISCO 6712 AND ISCO 720 LEVEL
MODULE
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1.0 Identification of test method
1.1. The purpose of this SOP is to establish a uniforoecgdure for sampling wet weather
events from Philadelphia surface waters using @0 6712 unit with the ISCO 720 level
module. The procedure is based on the Standard Method fbd@0e collection and
preservation of samples and the manufacturer reerdations.
2.0 Applicable matrix or matrices
2.1. This SOP applies to surface waters.
3.0 Method detection limit
3.1. N/A
4.0 Scope and application, including components to benalyzed
4.1. This SOP describes procedures and requiremengéaiforsampling during wet weather
events using the ISCO 6712 unit with the ISCO &@l module, recording the necessary
field data, transmitting the collected samplesatwlatory facilities for analysis, and
transferring data collected by the ISCO unit talad¢omputer for analysis. This includes
requirements regarding sample handling, field naed chain-of-custody records, along
with requirements for quality assurance and qualiytrol (QA/QC). The results of these
analyses, along with the water level data loggethbySCO unit, allow the Philadelphia
Water Department to monitor effects of storm waitevoff.
5.0 Summary of the test method
5.1. The ISCO autosampler unit is set up at the desitecbefore a rain event and programmed
to begin sampling when the stream level increagés bft (unless the stream normally has
a daily variation larger than 0.1 ft, in which céise trigger level is set accordingly). The
goal is to capture a view of the entire rain exsmthe unit is programmed to sample at
desired intervals, determined by the sampler, basdtie event’s forecasted length and
intensity. A grab sample is collected and fielddiags recorded before the rain event, as a
baseline. During the rain event, the ISCO samiplaraintained by retrieving level data,
removing full samplers and replacing with emptytlest if necessary. Samples are
returned to BLS and composited in CRU. Analysesiested are based on Philadelphia
Water Department’s Office of Watersheds requiresiet chain-of-custody form is
completed when the samples are relinquished. $68®©lunit is allowed to run for several
days after the rain event without sampling in ottderollect level data as the stream returns
to base flow. Level data from the ISCO unit isisferred to a lab computer and analyzed.
6.0 Definitions
6.1. Autosampler Enclosure — Fiberglass or metal enodosith a locking lid which protects
ISCO units from water and vandalism.
6.2. Baseline — The values of a given set of paraméielire precipitation begins and against
which the wet weather event values are measured.
6.3. Composite Sample — A representative water or wadtaveample made up of individual
smaller samples taken at periodic intervals.
6.4. Discrete Grab Sample — A sample that is takensatexted location, depth and time.
6.5. ISCO 6712 — Portable, programmable auto-samplet taseollect samples remotely during
wet weather events.
6.6. ISCO 720 Level Module — Attachment to ISCO 6712 theasures stream depth with a
level probe.
6.7. Multi-Parameter Sonde — A multi-meter that read$antaneous pH, specific conductivity,
temperature, turbidity, and dissolved oxygen whiaed in a body of water.
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6.8. RTD 581 Data Logger — The data logger which plugs the ISCO 6712 unit in the field
and quickly downloads the data collected sinceptibgram was started.

6.9. Wet Weather Event — A period of precipitation dgrimhich stream flows increase due to
runoff and then return to base flow

7.0 Interferences

7.1. Contaminants introduced into the sample contaithemigh careless handling, or by using
“dirty” preservatives can bias the true valueshef sample.

7.2. An improperly set-up ISCO sampler can fail to collsamples or to collect the necessary
amount of sample.

8.0 Safety

8.1. Gathering of water samples may result in exposusetvage and bacteriologically
contaminated water. Field personnel must weaalsl@thand protection during the
collection and handling of samples and take camitimize exposure to surface waters.
Anti-bacterial wipes should be used after contdtt waters.

8.2. Adequate medical protection against risk of infaesi disease (tetanus, polio, pertussis,
diphtheria and hepatitis A/B) is recommended.

8.3. While working in the field, the field crew must caa complete first-aid kit that provides
materials for disinfection and protection of anynséuts or abrasions. Personnel will
promptly attend to any such cuts or abrasions,sae#t medical attention if appropriate, and
any such instances will be recorded in the fiey] lacluding time and location of incident
and description of first-aid treatment applied.

8.4. Field personnel must wear sturdy boots with adejaakle support. If personnel need to
enter a stream, correctly fitting hip- or chest-essdwith felt bottoms that have been
inspected for water-tightness must be worn, ane tdeen to avoid slipping.

8.5. When working in cold weather, the field crew musdte extra precautions for warmth and
keep chemical hand-warmers in the vehicle. Haextga dry clothes is recommended as
well.

8.6. If using concentrated acid to acidify samples, dampust wear safety glasses and latex
gloves.

8.7. Field personnel must be aware of depth of streardstiength of current, especially during
rain events, and use appropriate precautions.riggta stream during a rain event is
discouraged.

8.8. ISCO units are powered by deep cycle batteries;hwaie similar to car batteries. When
attaching leads from the ISCO unit, work gloves nhingsworn.

8.9. The pump in the ISCO 6712 has a safety mechanischvdoes not allow the pump to run
when the pump band is open. Do not tamper withghisty mechanism. The pump rollers
can cause severe injury. Disconnect power frons#imepler before replacing pump tubing.

9.0 Equipment and supplies

9.1. ISCO 6712 sampler, including base containing 2det-polypropylene wedge shaped
cage-bottles (ISCO part #68-6700-087) with newtmasmmpling bags (ISCO part #68-
6700-096) (including caps)

9.2. Fully charged deep cycle marine battery or 12 wattbattery with clip attachment

9.3. ISCO 720 Module (ISCO part #60-9004-030)

9.4. Fiberglass autosampler enclosure with necessatggiedto secure the lid

9.5. 25 ft cable and level probe (ISCO part #60-3224}002

9.6. 25 ft extension cable (if needed)

9.7. Pump head tubing for ISCO unit (ISCO part #68-60a6)

9.8. Discharge tubing for sampler arm (ISCO part #6039260)
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9.9. precut length (site-specific, determined in advamdevinyl suction tubing (ISCO part #68-
1680-059)

9.10. Rapid Transfer Device (RTD) 581 data logger (ISG@ p60-9004-027)

9.11. Strainer (stainless steel), 7 mm pore size, fapsauhpler intake (ISCO part #69-2903-138)

9.12. Multi-parameter field sonde (usually YSI 6920 sonigt can also use YSI 6600 or
600XLM sondes, or YSI 85D/YSI 60 portable meterghwheck standards (see section
10.0)

9.13. Tool box (pliers, wrench, tape measure, screw dsjvebing cutter, ratchet)

9.14. Wooden base for ISCO unit

9.15. PVC pipe for running sampler tubing and level prdbein to the stream

9.16. Steel spikes/rebar/metal U-clamps (2-3 per sitsptaure pipe in stream-bed, bank or to
stone structure

9.17. Sample bottles or containers prepared and presémnaattordance with BLS protocols and
concentrated 80, as preservative if collecting TKISamples.

9.18. 0.45um pore-size screw-tip filters and 60 mL syringésé@mpling dissolved metals)

9.19. Insulated coolers for sample transport

9.20. Ice for ISCO unit and sample transport

9.21. 1000 ml graduated cylinder for check of ISCO samvplemes

9.22. BLS field sheets

9.23. Chain-of-custody forms

9.24. Keys to the ISCO housing units

9.25. Sledge hammer

9.26. Sawz-all

9.27. Hammer drill

9.28. Electric drill with drill bits

9.29. Various nuts, bolts, and washers needed to seS@® lenclosure to base and stream bank

9.30. Angle irons

9.31. Hip- or chest-waders with felt bottoms, to allowsg@nel to wade into stream.

9.32. Latex Gloves

9.33. First aid kit

10.0 Reagents and standards

10.1. Where catalog numbers are given, equivalent produstmay be used. Any chemical or
reagent without a manufacturer’s expiration date isvalid for up to ten years of
receipt.

10.1.1. Conductivity check standards, 100 and 500 pmho$§1€® pmhos/cm — Ricca
Chemical, cat. No 2237-1; 500 pmhos/cm — Ricca Gtedncat. No 2241-1)

10.1.2. pH check standards at 6.86 and 7.40 (pH 7.40 -aRitemical, cat. No 1565-5; pH
6.86 — Ricca Chemical, cat. No 1540-1)

10.1.3. Turbidity check standard (either Milli-Q DI wateéd.Q-NTU) or prepared 9.0-NTU
check std, diluted from 1000-NTU stock solution)@D-NTU solution- Ricca
Chemical, cat. No 8825-16)

10.1.4. Concentrated sulfuric acid, to acidify necessamngas.

11.0 Sample collection, preservation, shipment and stogge
11.1. For sample collection, shipment and storage, seteosel4.0
11.2. For sample preservation, see Table 1 in sectidh 23.
12.0 Quality control
12.1. Field sonde must be calibrated prior to baseliad gampling (conducted before and after
wet weather event)
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12.2. Field sonde must be checked with check standarfdsebbaseline grab sampling and
recorded in the appropriate section on the fielksh
12.3. After baseline grab sampling, field sonde mustloecked with check standards and
recorded in the appropriate section on the fielksh
13.0 Calibration and standardization
13.1. For calibration information, see appropriate SORttie field meter being used.
14.0 Procedure
14.1. Preparation for wet weather event (at lab)

14.1.1. Install new internal ISCO sampler pump head tulsind sampler arm tubing according
to manufacturer’s instructions.

14.1.2. Turn on ISCO unit in the lab and attach level probesure level probe is reading a
steady depth for several hours. The level doesi@ed to be 0.000 ft, as the probe will
be zeroed in the field. If level probe readingiisatic, replace with a different probe
and check for stable reading.

14.1.3. Install new plastic bags in the sample cages arthge sample cages according to
numbering on ISCO base. Numbering on the cagaddhaatch the numbering on the
outside of the base. Each base is given a nuriiigB(..) and cages are numbered
from 1-24. The cages in base 1 will be denoted ds 1.2, 1.3...1.24).

14.2. Setting up ISCO unit at sampling site

14.2.1. Set up the ISCO unit at the site the day beforestiwan, if possible. A baseline grab
sample will be taken at this time, also. If inkt@ an ISCO at a new site, secure
wooden base to stream bank by driving angle irottsa flat area of the stream bank
with sledgehammer and bolting the base in placat tBe fiberglass enclosure to the
wooden base and check that locks are functionabped with the correct key. Using
metal spikes or metal U-clamps, secure two lengtli®/C pipe to stream bank
between ISCO enclosure and stream bed. The leskémnd sampler tubing will run
through these pipes in order to hold them in pthaeng heavy flow and to protect
them against vandalism.

14.2.2. Place ISCO unit in the enclosure on top of theemrbase for that site, making sure
that all sample bottles are in correct numberedtions and caps are removed.

14.2.3. Attach tubing (pre-cut to the correct length faattkite) and level module probe cable
to ISCO unit.

14.2.4. Attach battery to ISCO unit using battery clips d@mah on the unit.

14.2.5. Feed sampler tubing, with stainless steel strattached to the end, through one of the
PVC pipes until it hits the streambed. Pull tublbagk until strainer is positioned in
main stream flow, off the streambed. Cut tubingdaect length if necessary.

14.2.6. Remove cap from dessicant assembly attached to IRD@nodule.

14.2.7. Fill the center of the ISCO base with ice.

14.3. Programming ISCO unit

14.3.1. When programming the ISCO unit to sample, the seng@chedule and volumes will
be based on both the weather forecast and thesasalgquested by the Office of
Watersheds. 4-5 samples should fall on the risinly of the rain event and 3-4
samples should fall on the descending limb, unlestsucted otherwise. The weather
forecast should be monitored in the days leadintpupe event and the sample timing
should be based on when most precipitation is &sted to occur.

14.3.2. The ISCO menus are navigated by using the arrow &ag the enter button. For a full
graphic depiction of menus and options, see th®©IST12 manual.
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14.3.3. Before programming the ISCO to sample, first chibekdate and time and correct if
necessary.
14.3.3.1. From the main menu, choose “other functioftsmaintenance™ “set clock”
14.3.3.2. Set date and time with keypad, using 24-hr time@DBeMON-YY format for
the date.
14.3.4. While the ISCO has several “standard programs”lalbkd, an “extended program” is
used to sample wet weather events to allow morg@asver the sampling schedule.
The program used is a “20-minute 2-part progrand’ #ue parameters will be adjusted
based on the storm.
14.3.5. From the main menu screen, select “Program.” 80 will now scroll through all
of the set parameters for the current program, vban be altered by using the arrow
and enter keys, and the numerical keypad. Thevses which must be tailored for
each event are: Site description (the assignecsased for each site and for the
LIMS system), units selected (for tubing lengthihmerged probe (level-only or flow-
sensitive probe), current level, data interval (laften the ISCO logs a level reading),
number and volume of bottles, length of suctioe lithe tubing which the ISCO uses
to draw a sample from the stream), number of riasebkretries in case of failure, type
of program, bottle assignments (if a two part paogrthe number of bottles which are
assigned to parts A & B), the pacing, distributieolume, depth at which to trigger the
program, and any scheduled pauses for each programexample, a standard
program for a wet weather event is:
14.3.5.1. 20-minute 2-part program
14.3.5.2. Site description: BYBE150
14.3.5.3. Units selected: ft
14.3.5.4. Submerged Probe: level only
14.3.5.5. 15 minute data interval
14.3.5.6. 24, 1000mL bottles
14.3.5.7. 15 ft suction line
14.3.5.8. O rinses, O retries
14.3.5.9. Bottle Assignments: 1-15 to “A”, 16-24 to “B”
14.3.5.107A” pacing: Time, every 0 hours, 30 minutes
14.3.5.11*A” distribution: 3 bottles/sample
14.3.5.12 A” volume: 1000 mL samples
14.3.5.13"A” enable: level > 2.65 ft
14.3.5.14*B” pacing: Time, every 2 hours, 0 minutes
14.3.5.15"B” distribution: 3 bottles/sample
14.3.5.16YB” volume: 1000 mL samples
14.3.5.17B” enable: When “A” is done
14.3.5.18B” enable: 30 minute delay to start of sampling
This program will trigger the ISCO to fill three @@ mL bottles when the level probe reads a
depth of 2.65 ft. The ISCO will then sample an@dute intervals, filling three 1000 mL
bottles at each sample. After the first 5 samflé&dottles) are finished (after 2 hours), the
ISCO will switch to part “B”. It will wait 30 mintes and then fill three 1000 mL bottles.
The ISCO will then sample at 2 hour intervalsjrfdl three 1000 mL bottles at each sample.
After the 30 minute delay, the final 9 bottles viaé full after 4 hours. The ISCO will not
sample after that point, but will continue loggiegel readings every fifteen minutes.
14.3.6. While scrolling through the program parameters,|éivel probe reading must be set to
zero (before putting the probe in the stream).
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14.3.6.1. Set the level probe reading to 0.000 ft by higHiigp the current level and
pressing the enter key. The screen will prompuser to enter the current
level. Enter 0.000 ft by using the keypad oncectlmeent reading is stable. Put
the probe in the stream and let the level readialgilize. The level at which the
ISCO is set to start sampling is based on thiglrével. In most streams, the
trigger level is set to 0.1 ft (1.2 inches) morarthhe baseline level. In a stream
with a regular daily fluctuation (tidal or due t@stewater discharge upstream),
the trigger level must be set slightly higher se BBCO does not trigger before
the wet weather event.

14.3.7. Once the program parameters are set, the ISC@s¥lIf it should start the program.
Choose “yes” and the ISCO will start sampling otieetrigger level is reached.
14.3.8. Once the program is running, the pump must be @wktkinsure it pumps the correct

amount per sample.

14.3.8.1. Disconnect the pump tube from the bulkhead fitang place the end of the
tube over the 1000 mL graduated cylinder.

14.3.8.2. Press the red button on the keypad to access the.me

14.3.8.3. Scroll to “calibrate volume” and follow prompts.yge in the desired sample
volume (the volume the ISCO is going to sample &vhiinning the program)
and press enter. The ISCO will run through theparoollection process.

14.3.8.4. When the full volume is delivered, type in the amiin the graduated cylinder.
The ISCO will adjust the pump settings. Repea pnocess until the pump
delivers the desired amount.

14.3.8.5. Reconnect the pump tube to the bulkhead fitting.

14.3.9. The ISCO is now ready to sample.

14.4. Collect a grab sample at the site for the analysgsested by the Office of Watersheds
using the procedure outlined in “Standard Operafracedure for the Field Collection of
Grab Samples”. This sample functions as a basséingle against which the wet weather
samples are compared.

14.5. Maintenance of the ISCO unit during a wet weativené

14.5.1. Depending on when the wet weather event startdSIB® will need periodic visits to
ensure proper collection of samples. The followpngcedures should be followed
when visiting an ISCO unit.

14.5.1.1. Take new sampler base with 24 1-liter bottles (w#bps) to the sampler. Fill
the center hole with ice.
14.5.1.2. Unlock the enclosure and observe the sampler displdetermine if sampling
is completed or if the program is still running.
14.5.1.3. If the sampler has finished the original prograotiofv these steps:
14.5.1.3.1Place the RTD into the back of the sampler and dtmachstored data.
The yellow light on the RTD will be lit to indicatbe device is receiving
power, and the green light will blink as the daparts are collected. The
green light stops blinking when the transfer iscessfully completed. A
constant red light indicates that the RTD memoffylisand a blinking red
light indicates a transfer error. In the caseudfrhemory, use another RTD.
In the case of transfer error, unplug the RTD aad Wriefly before trying
again. Use another RTD if there is another traresfer.
14.5.1.3.2Check and record the reports summary for samptetstees and for the
last sample collected time.
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14.5.1.3.3Remove base and cap all filled bottles. Replatk svnew base of empty
bottles. Drain any excess water from the firsebasd fill center hole with
ice for transport to BLS.

14.5.1.3.4Depending on the weather forecast, reprogram t6©I® continue
sampling as desired. If no more samples are dksiet trigger level to
28.00 ft. The ISCO will continue logging level wak without sampling.

14.5.1.3.5Take field readings for DO, pH, conductivity, aednperature with a
multi-parameter sonde and fill out field sheets.

14.5.1.3.6Fill out chain of custody forms.

14.5.1.3.7Close and lock the enclosure and proceed to neina¢ion.

14.5.1.4. If the sampler has not finished the original progyréollow these steps:

14.5.1.4.1Check display for the number of samples alreadectdd and when the
next sample will be collected. Depending on the Ineinmof samples taken
and time of day, it might be better to let the skempontinue with the
original program before replacing bottles.

14.5.1.4.2If the next sample will be sampled soon, wait fog tSCO to take the
next sample.

14.5.1.4.3Take field readings for DO, pH, conductivity andhfgerature with the
multi-parameter sonde when the next sample is taken

14.5.1.4.4Manually stop the sampler and follow above procedar collecting
stored sample and level data with the RTD.

14.5.1.4.5Replace the filled sample base with a new baseapdll filled sample
bottles. Drain first base of any excess waterfdincenter hole with ice for
transport to BLS.

14.5.1.4.6Depending on the weather forecast, reprogram t@©I® continue
sampling as desired. If no more samples are deset trigger level to
28.00 ft. The ISCO will continue logging level uak without sampling.

14.5.1.4.7Fill out chain of custody forms.

14.5.1.4.8Close and lock the enclosure and proceed to nestinddion.

14.6. Compositing of the ISCO sample bottles at CRU

14.6.1. Each sample collected by the ISCO unit is containgtree bottles, for a total volume
of 3 liters, as per the programming schedule. Ugwoival at BLS, the samples must be
composited and poured off to specific analyte bsttiCRU has the composite sample
bottles (4 liter collection bottles) labeled forchasite. A full 24-bottle base will need 8
composite bottles and each one will indicate whBO bottles need to be poured into
it. For example, a composite bottle will be lalbel¢.1-1.3” and bottles 1.1, 1.2, and
1.3 must be poured into that bottle. The samptas the ISCO must be inverted to
suspend particulate matter that may have settledralithen the full volume poured
into the composite bottle. Do this for all of ttemples in the collected ISCO bases.

14.6.2. Each composite bottle must be inverted to suspaggarticulate matter that may
have settled out and then poured off into appropaaalysis bottles provided by CRU.
The analysis bottles must be labeled with the datetime the sample was taken. This
information is retrieved in the field from the IS@@ogram summary.

14.6.3. A completed chain of custody form must be signedi dated by both the sampler and
CRU. Each ISCO site will have its own chain oftody, and any grab samples must
be on a separate chain of custody. An exampleeofdrmat used on a chain of
custody for a wet weather event:
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=) SAMPLE R = 2 SAMPLE
LF_EES;;IE;N ‘ OATE | utHﬁ:Ir»’—'hﬁnm eSoe
TACO250 1/13/04 13:50 Bottles 1.1 - 1.3 | Wet Weather C
TACO 250 L ies | 150 | Bottes1d-16 Wet Weather c

14.7. Maintenance of ISCO unit after wet weather evetit ementual shut down

14.7.1. When no more samples are desired, the ISCO sheuleftrunning with the trigger
level changed to 28.00 ft. The ISCO will continagging level data without
sampling.

14.7.2. 3-4 days after the end of a wet weather event, wihestream has returned to base
flow levels, collect level data (using the RTD) ambther baseline grab sample.
Collect field data using a multi-parameter sonde fahout a field sheet. At this time,
the ISCO can be turned off. Replace dessicantrddgeap. Bring the battery,
sample tubing, and level probe back to BLS. Ddc@ample tubing. Recharge the
battery.

14.8. Retrieval and formatting of data from ISCO unit

14.8.1. Connect the RTD power cord into one of the sematspon the computer, and plug the
power cord into an electrical outlet. ConnectRie data logger to the power cord
and click on the FLOWLINK 4.1 software icon. Cliok the Isco.exe file to launch
the application.

14.8.2. Click the RTD icon on the screen to transfer the@8data from the datalogger into the
FLOWLINK folder.

14.8.3. Once the data has been successfully transferiiek,al the site folder to show all site
locations and data.

14.8.4. Click once on the (+) sign next to the site namsghiow the most recent level data file.
Click on the level file to display the graph of legel readings. Switch between the
graph and the raw data by clicking on the “Graphl@aicon in the menu bar.

14.8.5. Right click on either the graph or table values elndose “Properties”. Click the
“Time Scale” tab and adjust the “Date”, “Time”, afidmespan” boxes to adjust
displayed data as desired.

14.8.6. Click on the “File” menu and select “Export”. Sei¢he desired folder to export data
to and click “Export”.

14.8.6.1. Exported data is saved as a “.csv” file; open ¢kg in excel and save as an
“.xlIs” file.

14.8.7. Click on the “Site Setup” box to show the “Reporax. Click on the “Reports” box
to view the ISCO program settings used and thaldetithe sampling times. Save
this report data in the appropriate file folder.

15.0 Calculations
15.1. N/A
16.0 Method Performance
16.1. Quality control data can be found on the sampld Baeets.
17.0 Pollution Prevention
17.1. Pollution prevention encompasses any techniqueddaices or eliminates the quantity or
toxicity of waste at the point of generation. Numes opportunities for pollution
prevention exist in laboratory operation. The BHRS established a preferred hierarchy of
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environmental management techniques that placégipal prevention as the management
option of first choice. Whenever feasible, laboraipersonnel should use pollution
prevention techniques to address their waste geoera
17.2. For information about pollution prevention that nimeyapplicable to laboratories and
research institutions, consult “Less is Better: dralbory Chemical Management for Waste
Reduction”, available from the QA Department omfrthe American Chemical Society’'s
Department of Government Relations and Scienceydil55 16th Street N.W.,
Washington D.C. 20036, (202)872-4477.
18.0 Data assessment and acceptance criteria for qualityontrol measures
18.1. Calibration — Calibration criteria are listed iretBOP for the multi-meters used (Standard
Operating Procedure for YSI 60 Portable Meter, &ath Operating Procedure for YSI 85
Portable Meter, & Standard Operating Procedur&/®rSondes Models 600XLM, 6600,
6820, And 6920 To Monitor Water Quality In Streams)
19.0 Corrective actions for out of control data
19.1. Calibration check — If calibration check fails, aéibrate field sonde for whichever
parameter failed the check.
20.0 Contingencies for handling out of control or unaccptable data
20.1. If a parameter on the field sonde fails a caliloratheck, the data points recorded since the
last valid calibration check must be flagged. Aitdd check standard” flag must be noted
both on field sheets and in the LIMS system.
21.0 Waste management
21.1. All check standards for this procedure used irfifld must be collected in a waste
container and brought back to BLS, where they @apdured down the drain with
sufficient water for dilution.
22.0 References
22.1. Teledyne Isco. 6712 Portable Samplers Installaimh Operation Guide. 2008.
22.2. Teledyne Isco. 720 Submerged Probe Module Instailand Operation Guide. 2007.
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DO Acceptance;

The large number of measurements made by the cantsnsampling equipment serves to
characterize DO throughout the diurnal cycle uradeange of flow conditions. The equipment
produces 96 observations of DO every 24 hoursctsttand quality control are more challenging
compared to discrete sampling. A variety of praced are followed before, during, and
immediately after deployment to help ensure qualitgl identify problems that may affect DO data
quality. These procedures are outlined in detaihe main body of “YSI 6600 Sondes to Monitor
Water Quality in Streams” and are summarized below.

Pre-deployment and post-deployment laboratory aéibd checks are performed on all
parameters. The probes are tested in solutioks@fn concentrations as established by
standard laboratory testing procedures. Instrusnerg deployed and data is initially accepted if
probe measurements are within a certain tolerahtteestandards.

Field personnel fill out standardized forms to nmbeditions and events that may have an effect
on data quality. Examples include debris or sedinebstructing the probe, debris obstructing
free flow of water around the instrument, or instant failure such as a battery failure.

Beginning in the fall of 2001, field measurementstaken of DO, pH, and specific
conductance at deployment and retrieval. Measumenhaze taken as close to the probe
locations as possible, and the data is added tpréieand post-deployment validation checks
when determining whether data is initially accepted

BLS personnel prepare time series plots and madarpnary determinations of whether data
fall within reasonable ranges and patterns. BBaS stcommends acceptance of data at this
point provided they pass the criteria discussedabo

These four items represent initial screens for pp@lity data; they identify instances where psobe
do not accurately measure conditions in the immediginity of the instrument. However,
suspended sediment, debris, and biofouling caalffaitt the microenvironment in the immediate
vicinity of the instrument, causing data to be ectéd that does not represent overall conditions in
the water column. For this reason, additional pdoces are needed to distinguish data that is
sufficiently representative to be included in aselyfrom data that is not representative.

Table 2.2.1 summarizes a system that assignsspointata based on the presence of characteristics
that are indicative of reliable data. Data analgsiggests that conditions that lead to unrelidate

are present primarily during and after wet wea#ret depend on the intensity of the runoff event.
For this reason, the continuous data is biasedrtbdiy weather conditions although they do
represent some wet weather events.
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Table B.1 Criteria Applied to Determine Sonde DO Dt Reliability

CRITERIA CHARACTERISTICS CHARACTERISTICS
(Accept data OF OF
with 5 or HIGHER RELIABILITY LOWER RELIABILITY
more points.) DATA DATA
The data pass all field
VALIDATION | and laboratory validation er:g g?ﬁoﬁg Cg}i(rj);t?cs)n
CHECKS checks within 1.0 mg/L. Does not apply. checks. REJECT THE
PROCEED TO NEXT DATA ’
STEP. )
The data drop to
The data never drop to zero for two days | The data drop _abruptly to
or more, but zero and remain there for
Fil:lzl_olJBREE éero fo;gvgé)ééng rTeO recover later in the duration of the
Naéy;'T STEP the deployment. deployment. REJECT
: PROCEED TO THE DATA.
NEXT STEP.
Field notes
Field notes do not indicate light to Field notes indicate
SITE document any conditions moderat_e moderat_e to extensjve
CONDITIONS that may cause obstruction by obstruction by debris,
instrument failure. (+2 debris, sediment, | sediment, and/or
POINTS) and/or biofouling. | biofouling. (+0 POINTS)
(+1 POINT)
Data are slightly
The data pattern is to moderately
. noisy, but the
NOISE smooth, yvlthout sudden underlying Thfa data are extremely
and erratic changes. (+2 . dil noisy. (+0 POINTS)
POINTS) pattern is readily
apparent. (+1
POINT)
The diurnal
amplitude is less
than 4 mg/L, but
The diurnal pattern is it changes over
IF diurnal relatively constant in dry | the course of the | The diurnal amplitude is
pattern is weather and has an deployment by a | greater than 4 mg/L. (+0
evident... amplitude of less than 4 factor of 2 or points)
mg/L. (+2 POINTS) more. This may
indicate algae
accumulation.
(+1 POINT)
Only one data set
Both sets of data are displays multiple
IF redundant | similar and display characteristics of | Both data sets display
observations | characteristics of high low quality data. | multiple characteristics of
are quality data. (+2 POINTS | (+1 POINTS for low quality data. (+0
available... for one data set; discard | the higher quality | POINTS)
the other). data set; discard
the other).
B-2 ¢ PCCCR* Philadelphia Water Department.

June 2009




Pennypack Creek Watershed Comprehensive Characterization Report
Appendix Bs Continuous Dissolved Oxygen Data Acceptance Prbtoco

Explanation of acceptance/rejection:

The primary objective in this part of the updatéisdentify which data is usable and which is not.
The most important comment that can be made isnbatre not trying to reject data that doesn’t
seem to fit the “usual” pattern (diurnal). Insteeelare trying to reject data that seems to haea be
caused by mechanical failure. Therefore it isartgmt to realize exactly what is usable and what
is useless. The first place to look for this isha original excel file that supplied the datehe€k

the charts that are in the file and look for any cemments about mechanical failure. If this & th
case, then the data should be rejected in thogengegThe Excel file
“PP_Acceptance_Criteria.xlIs” has a series of woeksh which help decide if the data should be
rejected or not. Looking at the plot, decide orappropriate number of sections that are needed.
For example, if there seems to be a section oftiqueble data between 2 sections of good data,
you would need 3 sections. Make a copy of onédeteémplates depending on the sections required
and rename the sheet for the respective deploynt@mmplete the sheet to help gauge if the data
should be rejected or not.

How to select which regions to reject:
Open the databasennypack.mdb”.

Open the sheet callé®ejectedDates”.

For each region you wish to reject, enter the depent, start dtime to reject and end dtime to
stop rejecting.

For single point rejections, enter the same dtionestfart and stop.

For multiple rejection ranges for the same deplayimase the same deployment number and
add a new record with more rejection times.

Update théPP_Acceptance_Criteria” worksheet. Add a new worksheet for each new
deployment using the template sheets in the frot. 2 rejection regions use Template2, for 3
use Temp3 etc.

Fill in the proper point values as was describeulab

DO Flagging:

Program 5 — “update do flag optimized.vb” - Module inside database
This program takes the rejected date ranges agsl tiee PP_Sonde table accordingly.

Run the module, if there are any errors, read ¢inengents in the program. You may comment
out thefillwl query.

Export the tabléPP_Sonde” with the export query. Output iExport_PP_Sonde.csv"
Rerun the program DOPIots.sas. Output will be d\graphics files.

Check the graphs for consistency.
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Table C.1 SampleInformation for Potentially Contaminated Samples, 2007

Sample ID

DW020425-
0076
DW020425-
0076
DW020905-
0058
DW020905-
0058
DW020905-
0053
DW020905-
0053
DW020905-
0060
DW020905-
0060
DW020905-
0055
DW020905-
0055
DW020905-
0061
DW020905-
0061
DW020905-
0064
DW020905-
0064
DW020912-
0061
DW020912-
0061
DW020912-
0069
DW020912-
0069
DW020912-
0064
DW020912-
0064
DW020912-
0065
DW020912-
0065
DW020912-
0067
DW020912-
0067
DW020919-
0090
DW020919-
0095
DW020919-
0095
DwW040811-
0067
DW041104-
0054

Water
Body

Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack
Pennypack

Pennypack

Sample
type
grab

grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab

grab

Philadelphia Water Department.

Parameter
PO4
TP
PO4
TP
PO4
TP
PO4
TP
PO4
TP
PO4
TP
PO4
TP
PO4
TP
PO4
TP
PO4
TP
PO4
TP
PO4
TP
Turbidity
PO4
TP

BOD30

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
NTU
mg/L
mg/L
mg/L

mg/L

Site
PP1380
PP1380
PP1150
PP1150
PP1380
PP1380

PP970 PP985
PP970 PP985
PP1680
PP1680
PP690
PP690
PP180
PP180
PP970 PP985
PP970 PP985
PP1380
PP1380
PP690
PP690
PP340
PP340
PP180
PP180
PP1380
PP1680
PP1680
PP970_PP985

PPFCO025

Date-Time Value
25APR02:09:05:00 1.538
25APR02:09:05:00 1.526
05SEP02:07:30:00 0.969
05SEP02:07:30:00 0.8593
05SEP02:07:45:00 1.18
05SEP02:07:45:00 1.067
05SEP02:08:25:00 1.031
05SEP02:08:25:00 0.8928
05SEP02:08:45:00 1.016
05SEP02:08:45:00 0.9481
05SEP02:08:50:00 0.667
05SEP02:08:50:00 0.6429
05SEP02:10:03:00 0.453
05SEP02:10:03:00 0.4373
12SEP02:07:15:00 1.314
12SEP02:07:15:00 1.248
12SEP02:07:45:00 1.184
12SEP02:07:45:00 1.176
12SEP02:08:35:00 1.034
12SEP02:08:35:00 0.977
12SEP02:09:00:00 0.905
12SEP02:09:00:00 0.889
12SEP02:09:50:00 0.857
12SEP02:09:50:00 0.846
19SEP02:08:20:00 634
19SEP02:09:15:00 3.709
19SEP02:09:15:00 3.985
11AUGO04:12:20:00 4026
04NOV04:10:45:00 0.587

* PCWCCR *

C-1

wet48 wet72

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
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DW83517104- Pennypack grab Cd mg/L PP990 04NOV04:11:10:00 0.005 0
Dnggllﬂ' Pennypack grab DissZn mg/L PP1850 17JAN07:09:25:00 0.02 0
Dngg%ﬂ' Pennypack grab Zn mg/L PP1850 17JAN07:09:25:00  0.006 0
Dnggém' Pennypack grab TKN mg/L PP180 31JANO07:11:40:00 112 0
Dwggé)5207- Pennypack  grab PO4 mglL PP1380  O7FEB07:11:05:00 0.793 0
Dnggszm' Pennypack grab TP mg/L PP1380 07FEB07:11:05:00 0.775 0
Dng;JZZW' Pennypack grab DissMn mg/L PPWO010 07FEB07:11:30:00 0.101 0
Dngg§25' Pennypack  grab PO4 mgiL PP1380  25APR07:09:50:00 0.457 0
Dngg;%' Pennypack  grab TP mglL PP1380  25APR07:09:50:00 0433 0
DWOI0S2> pennypack  grab ~ DissFe  mg/L  PP970PP985 25APROT:0:00:00 012 O
Dng?;%' Pennypack  grab Fe mglL  PP970 PP985 25APR07:10:00:00 0.006 O
Dng;)fZS- Pennypack grab DissMn mg/L PP1150 25APR07:10:28:00 0.03 0
Dng?f%' Pennypack  grab Mn mglL PP1150  25APR07:10:28:00 0.026 O
Dwggggoz- Pennypack grab DissZn mg/L PPHUOQ70 02MAY07:09:45:00 0.007 1
DWOTOS02"  pennypack  grab Zn mg/ll.  PPHUO70  02MAYO07:09:45:00 0004 1
DW(())g$2509- Pennypack grab DissFe mg/L PP340 09MAY07:12:00:00 0.15 0
DW(())g$2509- Pennypack grab Fe mg/L PP340 09MAY07:12:00:.00 0.117 0
Dngngl- Pennypack grab PO4 mg/L PP970 PP985 01AUGO07:09:20:00 0.94 0
Dngngl- Pennypack grab TP mg/L PP970 PP985 01AUG07:09:20:00 0.906 0
DWOTOSOL pennypack  grab PO4 mgiL PP1380  01AUGO07:09:40:00 1.849 O
DngggBOl- Pennypack grab TP mg/L PP1380 01AUGO07:09:40:.00 1.74 0
Dwggggm- Pennypack  grab PO4 mgiL PP1150  01AUGO07:09:45:00 1.083 O
Dwggggm- Pennypack grab TP mg/L PP1150 01AUGO07:09:45:00 1.05 0
Dnggfm' Pennypack  grab PO4 mgiL PP1680  01AUGO07:10:00:00 2.73 0
DWOTOSOL pennypack  grab P ma/L PP1680  0lAUGO7:10:00:00 2.62 O
DngéJgOl' Pennypack  grab PO4 mglL PP2020  01AUG07:11:00:00 0.055 0
Dnggg’Ol' Pennypack grab TP mg/L PP2020 01AUGO07:11:00:00 0.049 0
Dngggm' Pennypack grab DissFe mg/L PPWO010 01AUGO07:11:15:00 0.15 0
DngéJgSOl' Pennypack grab Fe mg/L PPWO010 01AUGO07:11:15:.00 0.112 0
DWOTOSOL pennypack  grab  Disszn  mglL PP180  0lAUGO7:11:30:00 0017 O
Dng%SOl- Pennypack grab Zn mg/L PP180 01AUGO07:11:30:00 0.012 0
Dng;)fOl- Pennypack grab PO4 mg/L PP970 PP985 01AUG07:12:45:.00 1.011 0
C-2+ PCWCCR * Philadelphia Water Department.
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Appendix C « Rejected Sample Data
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DWnglflo' Pennypack  comp Fe mgiL PP1680  090CTO07:15:40:00  68.7 1
DWnglflo' Pennypack  comp Mn mgiL PP1680  090CTO07:15:40:00 5.5 1
PWOTIOI0" pennypack  comp Pb mgiL PP1680  090CTO7:15:40:00 0305 1
DWnglflo' Pennypack  comp zZn mgiL PP1680  090CTO07:15:40:00  1.45 1
DW81711§10- Pennypack  comp Mn mg/L PP1680  090CT07:16:00:00  3.85 1
DWOIO10- pennypack  comp PO4 mg/lL  PP970 PP985 090CT07:19:30:00 1.206 1
PWOTL0 pennypack  comp P mg/L  PP970 PP985 090CTO7:19:30:00 107 1
DWOB0S1O" pennypack  comp Ecoli ~ /100mL  PP1850  16MAY08:08:10:00 1200 1
DnggiflG' Pennypack  comp Fecal  /100mL  PP1850  16MAY08:08:10:00 1100 1
DWOB0S10 pennypack  grab Ecoli  /100mL  PP340 16MAY08:09:05:00 1100 1
DWOB0SO pennypack  grab Fecal ~ /100mL  PP340  16MAY08:09:0500 1091 1
Dngfgﬂ' Pennypack  comp TSS mgiL PP340 16MAY08:16:00:00 525.9 1
C-4+ POWCCR * Philadelphia Water Department.
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Appendix D ¢ Continuous Dissolved Oxygen
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Figure D.1 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
05/24/07 to 06/01/07
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Figure D.2 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
06/01/07 to 06/09/07

Philadelphia Water Department. * PCWCCR* D-1
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Figure D.3 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
06/17/07 to 06/25/07
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Figure D.4 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
06/25/07 to 07/03/07

D-2+ PCWCCR * Philadelphia Water Department.
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Figure D.5 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
07/03/07 to 07/11/07
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Figure D.6 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
07/11/07 to 07/19/07

Philadelphia Water Department. * PCWCCR* D-3
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Figure D.7 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
08/08/07 to 08/16/07
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Figure D.8 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
08/16/07 to 08/24/07

D-4+ PCWCCR * Philadelphia Water Department.
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Figure D.9 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,

08/24/07 to 09/01/07
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Figure D.10 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,

09/01/07 to 09/09/07

Philadelphia Water Department.
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Figure D.11 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
09/04/07 to 09/12/07
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Figure D.12 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
09/12/07 to 09/20/07

D-6+ PCWCCR * Philadelphia Water Department.
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Figure D.13 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
09/20/07 to 09/28/07
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Figure D.14 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
09/28/07 to 10/06/07

Philadelphia Water Department. * PCWCCR* D-7
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Figure D.15 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
09/28/07 to 10/06/07
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Figure D.16 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
10/06/07 to 10/14/07

D-8 ¢ PCWCCR * Philadelphia Water Department.
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Figure D.17 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
10/14/07 to 10/22/07
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Figure D.18 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
10/22/07 to 10/30/07

Philadelphia Water Department. * PCWCCR* D-9
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Figure D.19 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
10/21/07 to 10/29/07
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Figure D.20 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
10/29/07 to 11/06/07

D-10+ PCWCCR * Philadelphia Water Department.
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Figure D.21 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
11/06/07 to 11/14/07
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Figure D.22 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
11/14/07 to 11/22/07

Philadelphia Water Department.
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Figure D.23 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
11/10/07 to 11/18/07
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Figure D.24 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
11/18/07 to 11/26/07
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Figure D.25 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
11/26/07 to 12/04/07
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Figure D.26 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP340,
12/04/07 to 12/12/07
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Figure D.27 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
05/20/07 to 05/28/07
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Figure D.28 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
05/28/07 to 06/05/07
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Figure D.29 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
06/05/07 to 06/13/07
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Figure D.30 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
06/13/07 to 06/21/07

Philadelphia Water Department. * PCWCCR* D-15
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Figure D.31 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
06/17/07 to 06/25/07

3 Saturation DO | = Accepted Rejected Hand Held DO

=
o

DO (mg/L)
(o]

vA \/\/\WWJU/\

N N (o)

o

25JUNO7 27JUNO7 29JUNO7 01JULO7 03JULO7

PP985

Figure D.32 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
06/25/07 to 07/03/07
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Figure D.33 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
07/03/07 to 07/11/07

3 Saturation DO | = Accepted Rejected Hand Held DO

=
o

DO (mg/L)
(o]

AVAVA NV, Wt

N N (o)

o

13JuLo7 15JUL07 17JULo7 19JUL07 21JULo7

PP985

Figure D.34 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
07/13/07 to 07/21/07

Philadelphia Water Department. * PCWCCR* D-17
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Figure D.35 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
07/21/07 to 07/29/07
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Figure D.36 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
07/29/07 to 08/06/07
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Figure D.37 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
08/06/07 to 08/14/07
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Figure D.38 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
08/08/07 to 08/16/07

Philadelphia Water Department. * PCWCCR* D-19
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Figure D.39 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
08/16/07 to 08/24/07
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Figure D.40 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
08/24/07 to 09/1/07
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Figure D.41 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
09/01/07 to 09/09/07
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Figure D.42 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
09/04/07 to 09/12/07
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Figure D.43 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
09/12/07 to 09/20/07
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Figure D.44 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
09/20/07 to 09/28/07
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Figure D.45 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
09/28/07 to 10/06/07
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Figure D.46 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
09/28/07 to 10/06/07
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Figure D.47 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
10/06/07 to 10/14/07
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Figure D.48 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
10/14/07 to 10/22/07
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Figure D.49 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
10/22/07 to 10/30/07
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Figure D.50 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
10/21/07 to 10/29/07
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Figure D.51 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
10/29/07 to 11/06/07
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Figure D.52 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
11/06/07 to 11/14/07
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Figure D.53 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
11/14/07 to 11/22/07
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Figure D.54 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
11/10/07 to 11/18/07
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Figure D.55 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
11/18/07 to 11/26/07
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Figure D.56 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
11/26/07 to 12/04/07
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Figure D.57 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site PP985,
12/04/07 to 12/12/07
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Figure D.58 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 06/30/07 to 07/08/07
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Figure D.59 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 07/08/07 to 07/16/07
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Figure D.60 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 07/16/07 to 07/24/07
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Figure D.61 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 07/24/07 to 08/01/07
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Figure D.62 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 07/21/07 to 07/29/07
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Figure D.63 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 07/29/07 to 08/06/07
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Figure D.64 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 08/06/07 to 08/14/07
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Figure D.65 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 08/14/07 to 08/22/07

18 —
3 Saturation DO | = Accepted Rejected Hand Held DO

16 -

DO (mg/L)
[ I =
N N o [o0] o N N
|,

o

04SEPO7 06SEPO7 08SEPO7 10SEPO7 12SEPO7

PP1680

Figure D.66 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 09/04/07 to 09/12/07

Philadelphia Water Department. * PCWCCR* D-33
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Figure D.67 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 09/12/07 to 09/20/07
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Figure D.68 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 09/20/07 to 09/28/07
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Figure D.69 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 09/28/07 to 10/06/07
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Figure D.70 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 09/28/07 to 10/06/07

Philadelphia Water Department. * PCWCCR* D-35
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Figure D.71 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 10/06/07 to 10/14/07
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Figure D.72 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 10/14/07 to 10/22/07
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Figure D.73 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 10/22/07 to 10/30/07
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Figure D.74 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 10/21/07 to 10/29/07
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Figure D.75 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 10/29/07 to 11/06/07
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Figure D.76 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 11/06/07 to 11/14/07
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Figure D.77 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 11/14/07 to 11/22/07
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Figure D.78 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 11/10/07 to 11/18/07
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Figure D.79 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 11/18/07 to 11/26/07
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Figure D.80 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 11/26/07 to 12/04/07
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Figure D.81 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 12/04/07 to 12/12/07
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Figure D.82 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 02/25/08 to 03/04/08

Philadelphia Water Department. * PCWCCR* D-41
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Figure D.83 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 03/04/08 to 03/12/08
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Figure D.84 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 03/12/08 to 03/20/08
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June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix D ¢ Continuous Dissolved Oxygen

18 —
] Saturation DO | == Accepted Rejected Hand Held DO

AANAN

[N
o
I

DO (mg/L)
= - =
£y (e} [ee] o N N
[

N

o

25MARO08 27TMARO08 29MARO08 31MARO08 02APRO08

PP1680

Figure D.85 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 03/25/08 to 04/02/08
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Figure D.86 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 04/02/08 to 04/10/08

Philadelphia Water Department. * PCWCCR* D-43
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Figure D.87 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 04/04/08 to 04/12/08
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Figure D.88 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 04/12/08 to 04/20/08
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Figure D.89 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 04/20/08 to 04/28/08

18 —

16 -

DO (mg/L)
[ I =
N N o [o0] o N N
|,

o

Saturation DO | = Accepted

Rejected

Hand Held DO

28APR08

30APRO8

02MAY 08

PP1680

04MAY 08 06MAY 08

Figure D.90 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 04/28/08 to 05/06/08
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Figure D.91 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 04/28/08 to 05/06/08
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Figure D.92 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 05/06/08 to 05/14/08

D-46+ PCWCCR * Philadelphia Water Department.

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix D ¢ Continuous Dissolved Oxygen

DO (mg/L)
=
o o

IN

N

(92}
PPN AP PSRN RPN PP P P

o

Saturation DO | == Accepted

Rejected

Hand Held DO

09MAY 08

11MAY 08

13MAY 08

PP1680

15MAY 08 17MAY 08

Figure D.93 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 05/09/08 to 05/17/08
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Figure D.94 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 05/17/08 to 05/25/08
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Figure D.95 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 05/25/08 to 06/02/08
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Figure D.96 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1680, 06/02/08 to 06/10/08
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Figure D.97 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 06/30/07 to 07/08/07
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Figure D.98 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 07/08/07 to 07/16/07
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Figure D.99 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 07/16/07 to 07/24/07
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Figure D.100 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 07/24/07 to 08/01/07
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Figure D.101 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 07/21/07 to 07/29/07
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Figure D.102 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 07/29/07 to 08/06/07
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June 2009



Pennypack Creek Watershed Comprehensive Characterization Report
Appendix D ¢ Continuous Dissolved Oxygen

Saturation DO | == Accepted Rejected Hand Held DO

=
o

DO (mg/L)
o

NNAR PN

IN

N

(92}
PPN AP PSRN RPN PP P P

o

06AUGO07 08AUGO7 10AUGO7 12AUGO7 14AUGO7

PP1850

Figure D.103 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 08/06/07 to 08/14/07
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Figure D.104 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 08/14/07 to 08/22/07
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Figure D.105 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 08/11/07 to 08/19/07
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Figure D.106 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 08/19/07 to 08/27/07
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Figure D.107 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 08/27/08 to 09/04/07
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Figure D.108 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 09/04/07 to 09/12/07
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Figure D.109 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 09/04/07 to 09/12/07
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Figure D.110 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 09/12/07 to 09/20/07

Philadelphia Water Department. * PCWCCR®* D-55

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report
Appendix D ¢ Continuous Dissolved Oxygen

Saturation DO | == Accepted Rejected Hand Held DO

=
o

DO (mg/L)
o

A

IN

N

(92}
PPN AP PSRN RPN PP P P

o

20SEPO7 22SEPO7 24SEPO7 26SEPO7 28SEPO7

PP1850

Figure D.111 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 09/20/07 to 09/28/07
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Figure D.112 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 09/28/07 to 10/06/07
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Figure D.113 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 09/28/07 to 10/06/07
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Figure D.114 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 10/06/07 to 10/14/07
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Figure D.115 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 10/14/07 to 10/22/07
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Figure D.116 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 10/22/07 to 10/30/07
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Figure D.117 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 10/21/07 to 10/29/07
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Figure D.118 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 10/29/07 to 11/06/07
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Figure D.119 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 11/06/07 to 11/14/07
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Figure D.120 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 11/14/07 to 11/22/07
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Figure D.121 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 11/10/07 to 11/18/07
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Figure D.122 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 11/18/07 to 11/26/07
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Figure D.123 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 11/26/07 to 12/04/07
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Figure D.124 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 12/04/07 to 12/12/07
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Figure D.125 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 02/25/08 to 03/04/08
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Figure D.126 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 03/04/08 to 03/12/08
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Figure D.127 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 03/12/08 to 03/20/08
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Figure D.128 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 03/25/08 to 04/02/08
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Figure D.129 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 04/02/08 to 04/10/08

3 Saturation DO | = Accepted Rejected Hand Held DO

DO (mg/L)
[
N N (o)) [ee] o

o

04APRO8 06APRO8 08APRO8 10APR08 12APR0O8

PP1850

Figure D.130 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 04/04/08 to 04/12/08

Philadelphia Water Department. * PCWCCR* D-65
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Figure D.131 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 04/12/08 to 04/20/08
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Figure D.132 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 04/20/08 to 04/28/08
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Figure D.133 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 04/28/08 to 05/06/08

3 Saturation DO | = Accepted Rejected Hand Held DO

SIYAN

DO (mg/L)
[
N N (o)) [ee] o

o

28APR08 30APRO8 02MAY 08 04MAY 08 06MAY 08

PP1850

Figure D.134 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 04/28/08 to 05/06/08

Philadelphia Water Department. * PCWCCR* D-67

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix D ¢ Continuous Dissolved Oxygen

DO (mg/L)
=
£y o o

N

(92}
PPN AP PSRN RPN PP P P

o

Saturation DO | == Accepted

Rejected Hand Held DO

,/\J\JH A

06MAY 08

08MAY 08

10MAY 08 12MAY 08 14MAY 08

PP1850

Figure D.135 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 05/06/08 to 05/14/08
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Figure D.136 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 05/09/08 to 05/17/08
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Figure D.137 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 05/17/08 to 05/25/08
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Figure D.138 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 05/25/08 to 06/02/08
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Figure D.139 Continuous Dissolved Oxygen (DO) with Calculated DO Saturation at site
PP1850, 06/02/08 to 06/10/08
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Figure E.4 2007 and 2008 Continuous Temper atur e Data at Site PP985 with Comparison to
PA Ch. 96 Water Quality Standardsfor Trout Stocking Fishery
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Figure E.5 2007 Continuous Temperature Data at Site PP1680 with Comparison to PA Ch. 96
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Figure E.6 2008 Continuous Temperature Data at Site PP1680 with Comparison to PA Ch. 96
Water Quality Standardsfor Trout Stocking Fishery
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Figure F.7 Continuous pH at Site PP340, 08/08/07 to 08/16/07
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Figure F.9 Continuous pH at Site PP340, 08/24/07 to 09/01/07
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Figure F.11 Continuous pH at Site PP340, 09/04/07 to 09/12/07
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Figure F.13 Continuous pH at Site PP340, 09/20/07 to 09/28/07
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Figure F.15 Continuous pH at Site PP340, 09/30/07 to 10/08/07
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Figure F.17 Continuous pH at Site PP340, 10/16/07 to 10/24/07
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Figure F.18 Continuous pH at Site PP340, 10/24/07 to 11/01/07
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Figure F.19 Continuous pH at Site PP340, 10/22/07 to 10/30/07
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Figure F.20 Continuous pH at Site PP340, 10/30/07 to 11/07/07
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Figure F.21 Continuous pH at Site PP340, 11/07/07 to 11/15/07
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Figure F.22 Continuous pH at Site PP340, 11/15/07 to 11/23/07
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Figure F.23 Continuous pH at Site PP340, 11/13/07 to 11/21/07
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Figure F.25 Continuous pH at Site PP340, 11/29/07 to 12/07/07
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Figure F.26 Continuous pH at Site PP985, 05/20/07 to 05/28/07
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Figure F.27 Continuous pH at Site PP985, 05/28/07 to 06/05/07
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Figure F.28 Continuous pH at Site PP985, 06/05/07 to 06/13/07
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Figure F.29 Continuous pH at Site PP985, 06/13/07 to 06/21/07
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Figure F.30 Continuous pH at Site PP985, 06/14/07 to 06/22/07
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Figure F.31 Continuous pH at Site PP985, 06/22/07 to 06/30/07
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Figure F.32 Continuous pH at Site PP985, 06/30/07 to 07/08/07
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Figure F.33 Continuous pH at Site PP985, 07/08/07 to 07/16/07
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Figure F.34 Continuous pH at Site PP985, 07/16/07 to 07/24/07
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Figure F.35 Continuous pH at Site PP985, 07/14/07 to 07/22/07
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Figure F.36 Continuous pH at Site PP985, 07/22/07 to 07/30/07
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Figure F.37 Continuous pH at Site PP985, 07/30/07 to 08/07/07
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Figure F.38 Continuous pH at Site PP985, 08/07/07 to 08/15/07
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Figure F.39 Continuous pH at Site PP985, 08/08/07 to 08/16/07
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Figure F.40 Continuous pH at Site PP985, 08/16/07 to 08/24/07

F-20 « PCWCCR * Philadelphia Water Department.

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix F e pH

= pH == pH rejected Stage Hand Held pH

10 — — 75

9 — — 60
1 I T
8 — 45 <
a j J\/\J\.Mw &
o B [*))
1 i
4 r %]

7 — 30

'\-ﬁq-—-—n.u__,l-\ﬂ._n_-—-.a.r_-n e et L
6 — — 15
5 T T T T 0
24AUGO7 26AUGO07 28AUGO07 30AUGO07 01SEPO7
PP985

Figure F.41 Continuous pH at Site PP985, 08/24/07 to 09/01/07
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Figure F.42 Continuous pH at Site PP985, 09/01/07 to 09/09/07
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Figure F.43 Continuous pH at Site PP985, 09/04/07 to 09/12/07
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Figure F.44 Continuous pH at Site PP985, 09/12/07 to 09/20/07
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Figure F.45 Continuous pH at Site PP985, 09/20/07 to 09/28/07
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Figure F.46 Continuous pH at Site PP985, 09/28/07 to 10/06/07
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Figure F.47 Continuous pH at Site PP985, 09/30/07 to 10/08/07
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Figure F.48 Continuous pH at Site PP985, 10/08/07 to 10/16/07
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Figure F.49 Continuous pH at Site PP985, 10/16/07 to 10/24/07
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Figure F.50 Continuous pH at Site PP985, 10/24/07 to 11/01/07
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Figure F.51 Continuous pH at Site PP985, 10/22/07 to 10/30/07
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Figure F.52 Continuous pH at Site PP985, 10/30/07 to 11/07/07
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Figure F.53 Continuous pH at Site PP985, 11/07/07 to 11/15/07

= pH = pH rejected Stage Hand Held pH

10 — — 75

9 — — 60
1 I =
8] — 45 =
I i ]
a r =
1 =
i h—-\r‘_\_“ | g

7 — 30

6 — — 15

5 T T T T 0

15NOVO07 17NOVOo7 19NOVO7 21INOVO7 23NOVO07

PP985

Figure F.54 Continuous pH at Site PP985, 11/15/07 to 11/23/07
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Figure F.55 Continuous pH at Site PP985, 11/13/07 to 11/21/07
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Figure F.56 Continuous pH at Site PP985, 11/21/07 to 11/29/07
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Figure F.57 Continuous pH at Site PP985, 11/29/07 to 12/07/07
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Figure F.58 Continuous pH at Site PP1680, 07/01/07 to 07/09/07
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Figure F.59 Continuous pH at Site PP1680, 07/09/07 to 07/17/07
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Figure F.60 Continuous pH at Site PP1680, 07/17/07 to 07/25/07
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Figure F.61 Continuous pH at Site PP1680, 07/25/07 to 08/02/07
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Figure F.62 Continuous pH at Site PP1680, 07/24/07 to 08/01/07
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Figure F.63 Continuous pH at Site PP1680, 08/01/07 to 08/09/07
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Figure F.64 Continuous pH at Site PP1680, 08/09/07 to 08/17/07
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Figure F.65 Continuous pH at Site PP1680, 09/04/07 to 09/12/07
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Figure F.66 Continuous pH at Site PP1680, 09/12/07 to 09/20/07
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Figure F.67 Continuous pH at Site PP1680, 09/20/07 to 09/28/07
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Figure F.68 Continuous pH at Site PP1680, 09/28/07 to 10/06/07
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Figure F.69 Continuous pH at Site PP1680, 09/30/07 to 10/08/07
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Figure F.70 Continuous pH at Site PP1680, 10/08/07 to 10/16/07
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Figure F.71 Continuous pH at Site PP1680, 10/16/07 to 10/24/07
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Figure F.72 Continuous pH at Site PP1680, 10/24/07 to 11/01/07

F-36 « PCWCCR » Philadelphia Water Department.

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix F e pH

= pH == pH rejected Stage Hand Held pH

10 — — 75

9 — — 60
1 I <
8] — 45 <
T i )
o r )
1 i
4 r %]

7 — 30

6 — — 15

5 T T T T 0

220CT07 240CT07 260CT07 280CT07 300CT07
PP1680

Figure F.73 Continuous pH at Site PP1680, 10/22/07 to 10/30/07
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Figure F.74 Continuous pH at Site PP1680, 10/30/07 to 11/07/07
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Figure F.75 Continuous pH at Site PP1680, 11/07/07 to 11/15/07
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Figure F.76 Continuous pH at Site PP1680, 11/15/07 to 11/23/07
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Figure F.77 Continuous pH at Site PP1680, 11/13/07 to 11/21/07
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Figure F.78 Continuous pH at Site PP1680, 11/21/07 to 11/29/07
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Figure F.79 Continuous pH at Site PP1680, 11/29/07 to 12/07/07
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Figure F.80 Continuous pH at Site PP1680, 03/01/08 to 03/09/08
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Figure F.81 Continuous pH at Site PP1680, 03/09/08 to 03/17/08
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Figure F.82 Continuous pH at Site PP1680, 03/17/08 to 03/25/08
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Figure F.83 Continuous pH at Site PP1680, 03/23/08 to 03/31/08
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Figure F.84 Continuous pH at Site PP1680, 03/31/08 to 04/08/08

F-42 ¢« PCWCCR * Philadelphia Water Department.

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix F e pH

= pH == pH rejected Stage Hand Held pH

10 — — 75

9 — — 60
1 I T
8 — 45 <
T i )
o r )
4 i
4 f r %]

7 — 30

6 — — 15

5 T T T T 0

08APR08 10APRO8 12APRO08 14APRO8 16APR08
PP1680

Figure F.85 Continuous pH at Site PP1680, 04/08/08 to 04/16/08
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Figure F.86 Continuous pH at Site PP1680, 04/06/08 to 04/14/08

Philadelphia Water Department. * PCWCCR* F-43

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix F e pH

= pH == pH rejected Stage Hand Held pH

9 —| — 60
1 i =
8 — 45 <
I i ()
o B (o]
1 <
_/‘/\/A/\/\J/\/‘/\_/‘/\/"\/J‘\_ &

7 — 30

6 — i — 15
T WMMW o

5 T | T | T T 0

14APR0O8 16APR08 18APR08 20APRO8 22APR08

PP1680

Figure F.87 Continuous pH at Site PP1680, 04/14/08 to 04/22/08
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Figure F.88 Continuous pH at Site PP1680, 04/22/08 to 04/30/08
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Figure F.89 Continuous pH at Site PP1680, 04/30/08 to 05/08/08
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Figure F.90 Continuous pH at Site PP1680, 04/26/08 to 05/04/08
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Figure F.91 Continuous pH at Site PP1680, 05/04/08 to 05/12/08
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Figure F.92 Continuous pH at Site PP1680, 05/10/08 to 05/18/08
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Figure F.93 Continuous pH at Site PP1680, 05/18/08 to 05/26/08
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Figure F.94 Continuous pH at Site PP1680, 05/26/08 to 06/03/08
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Figure F.95 Continuous pH at Site PP1680, 06/03/08 to 06/11/08
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Figure F.96 Continuous pH at Site PP1850, 07/01/07 to 07/09/07
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Figure F.97 Continuous pH at Site PP1850, 07/09/07 to 07/17/07
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Figure F.98 Continuous pH at Site PP1850, 07/17/07 to 07/25/07
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Figure F.99 Continuous pH at Site PP1850, 07/25/07 to 08/02/07
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Figure F.100 Continuous pH at Site PP1850, 07/24/07 to 08/01/07
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Figure F.101 Continuous pH at Site PP1850, 08/01/07 to 08/09/07
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Figure F.102 Continuous pH at Site PP1850, 08/09/07 to 08/17/07
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Figure F.103 Continuous pH at Site PP1850, 08/12/07 to 08/20/07
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Figure F.105 Continuous pH at Site PP1850, 08/28/07 to 09/05/07
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Figure F.106 Continuous pH at Site PP1850, 09/05/07 to 09/13/07
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Figure F.107 Continuous pH at Site PP1850, 09/04/07 to 09/12/07
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Figure F.108 Continuous pH at Site PP1850, 09/12/07 to 09/20/07
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Figure F.109 Continuous pH at Site PP1850, 09/20/07 to 09/28/07
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Figure F.110 Continuous pH at Site PP1850, 09/28/07 to 10/06/07
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Figure F.111 Continuous pH at Site PP1850, 09/30/07 to 10/08/07
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Figure F.112 Continuous pH at Site PP1850, 10/08/07 to 10/16/07

F-56 « PCWCCR Philadelphia Water Department.

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix F e pH

= pH == pH rejected Stage Hand Held pH
10 — — 75
9 — — 60
1 I T
8 — — 45 <
I i ()
=3 B =)}
4 MM 9
_ k/,_/*v--/\‘/‘""ﬁ‘/\ - &
7 — 30
6 — \\I\L — 15
] A_ILI—\_I_MAH_hMJ N e W
5 T | T | T | T 0
160CTO7 180CTO7 200CT07 220CT07 240CT07

PP1850

Figure F.113 Continuous pH at Site PP1850, 10/16/07 to 10/24/07
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Figure F.114 Continuous pH at Site PP1850, 10/24/07 to 11/01/07
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Figure F.115 Continuous pH at Site PP1850, 10/22/07 to 10/30/07

= pH = pH rejected Stage Hand Held pH

10 — — 75

9 — — 60
1 I <
- 8 — — 45 <
o : NN N o NI e N o S, —~ %
J - 14

7 ] — 30

5 | T | T | T | T | 0

300CTO07 01NOVO7 03NOVO07 05NOVO07 07NOVO07

PP1850

Figure F.116 Continuous pH at Site PP1850, 10/30/07 to 11/07/07

F-58 « PCWCCR Philadelphia Water Department.

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix F e pH

= pH == pH rejected Stage Hand Held pH
10 — — 75
9 — — 60
1 I T
8 — — 45 <
g_ ] | )
] M . g
. I ]
7 — 30
6 — — 15
4 . SNSRI NN MRS B Lo o PN
5 | T | T | T | T | 0
07NOVO07 09NOVO07 11INOVO07 13NOVO07 15NOV07

PP1850

Figure F.117 Continuous pH at Site PP1850, 11/07/07 to 11/15/07

= pH = pH rejected Stage Hand Held pH

10 — — 75

9 — — 60
1 I =
8] — 45 =
I i [}
a r =
1 .
. I ]

7 — 30

5 | T | T T T 0

15NOVO07 17NOVOo7 19NOVO7 21INOVO7 23NOVO07
PP1850

Figure F.118 Continuous pH at Site PP1850, 11/15/07 to 11/23/07
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Figure F.119 Continuous pH at Site PP1850, 11/13/07 to 11/21/07
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Figure F.120 Continuous pH at Site PP1850, 11/21/07 to 11/29/07
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Figure F.121 Continuous pH at Site PP1850, 11/29/07 to 12/07/07
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Figure F.122 Continuous pH at Site PP1850, 03/01/08 to 03/09/08
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Figure F.123 Continuous pH at Site PP1850, 03/09/08 to 03/17/08
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Figure F.124 Continuous pH at Site PP1850, 03/23/08 to 03/31/08
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Figure F.125 Continuous pH at Site PP1850, 03/31/08 to 04/08/08
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Figure F.126 Continuous pH at Site PP1850, 04/08/08 to 04/16/08
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Figure F.127 Continuous pH at Site PP1850, 04/06/08 to 04/14/08
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Figure F.128 Continuous pH at Site PP1850, 04/14/08 to 04/22/08
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Figure F.129 Continuous pH at Site PP1850, 04/22/08 to 04/30/08
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Figure F.130 Continuous pH at Site PP1850, 04/30/08 to 05/08/08
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Figure F.131 Continuous pH at Site PP1850, 04/26/08 to 05/04/08
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Figure F.132 Continuous pH at Site PP1850, 05/04/08 to 05/12/08
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Figure F.133 Continuous pH at Site PP1850, 05/12/08 to 05/20/08

= pH = pH rejected Stage Hand Held pH

10 — — 75

9 — — 60
1 I =
- 8 — — 45 <
o T r\._r/ o %
4 3 7]

7 — 30

6 — — 15

5 T T T T 0

10MAY 08 12MAY 08 14MAY 08 16MAY 08 18MAY 08
PP1850

Figure F.134 Continuous pH at Site PP1850, 05/10/08 to 05/18/08
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Figure F.135 Continuous pH at Site PP1850, 05/18/08 to 05/26/08
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Figure F.136 Continuous pH at Site PP1850, 05/26/08 to 06/03/08
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Figure G.1 Continuous Specific Conductivity at Site PP340, 05/24/07 to 06/01/07
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Figure G.2 Continuous Specific Conductivity at Site PP340, 06/01/07 to 06/09/07
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Figure G.3 Continuous Specific Conductivity at Site PP340, 06/17/07 to 06/25/07
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Figure G.5 Continuous Specific Conductivity at Site PP340, 07/03/07 to 07/11/07
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Figure G.7 Continuous Specific Conductivity at Site PP340, 08/08/07 to 08/16/07
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Figure G.9 Continuous Specific Conductivity at Site PP340, 08/24/07 to 09/1/07
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Figure G.10 Continuous Specific Conductivity at Site PP340, 09/01/07 to 09/09/07
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Figure G.11 Continuous Specific Conductivity at Site PP340, 09/04/07 to 09/12/07
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Figure G.12 Continuous Specific Conductivity at Site PP340, 09/12/07 to 09/20/07
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Figure G.13 Continuous Specific Conductivity at Site PP340, 09/20/07 to 09/28/07
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Figure G.15 Continuous Specific Conductivity at Site PP340, 09/30/07 to 10/08/07
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Figure G.17 Continuous Specific Conductivity at Site PP340, 10/16/07 to 10/24/07
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Figure G.21 Continuous Specific Conductivity at Site PP340, 11/07/07 to 11/15/07
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Figure G.27 Continuous Specific Conductivity at Site PP985, 05/28/07 to 06/05/07
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Figure G.31 Continuous Specific Conductivity at Site PP985, 06/22/07 to 06/30/07
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Figure G.33 Continuous Specific Conductivity at Site PP985, 07/08/07 to 07/16/07
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Figure G.39 Continuous Specific Conductivity at Site PP985, 08/08/07 to 08/16/07
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Figure G.41 Continuous Specific Conductivity at Site PP985, 08/24/07 to 09/1/07
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Figure G.42 Continuous Specific Conductivity at Site PP985, 09/01/07 to 09/09/07

Philadelphia Water Department.

* PCWCCRe* G-21

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report
Appendix G ¢ Conductivity

== Specific Conductivity Stage ‘"Hand Held sp. Cond.

1000 — — 50
3
S 800 — 40
(%9}
L
< _ I
S c
2 600 “WWM {’\ _ 30 <

()

=) =)
3 ] \ : et
5 ‘ @
2 400 — — 20
S
[}
g _
%]

200 — — 10

0 T | T T T 0

04SEPO7 06SEPO7 08SEPO7 10SEPO7 12SEPO7

PP985
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Figure G.45 Continuous Specific Conductivity at Site PP985, 09/20/07 to 09/28/07
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Figure G.49 Continuous Specific Conductivity at Site PP985, 10/16/07 to 10/24/07
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Figure G.51 Continuous Specific Conductivity at Site PP985, 10/22/07 to 10/30/07
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Figure G.53 Continuous Specific Conductivity at Site PP985, 11/07/07 to 11/15/07
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Figure G.55 Continuous Specific Conductivity at Site PP985, 11/13/07 to 11/21/07
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Figure G.57 Continuous Specific Conductivity at Site PP985, 11/29/07 to 12/07/07
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Figure G.59 Continuous Specific Conductivity at Site PP1680, 07/09/07 to 07/17/07
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Figure G.61 Continuous Specific Conductivity at Site PP1680, 07/25/07 to 08/02/07
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Figure G.65 Continuous Specific Conductivity at Site PP1680, 09/04/07 to 09/12/07
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Figure G.66 Continuous Specific Conductivity at Site PP1680, 09/12/07 to 09/20/07

Philadelphia Water Department.

* PCWCCRe* G-33

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix G ¢ Conductivity

W\W/\/\’/\W

Stage

Hand Held sp. Cond.

== Specific Conductivity

1500 —

= 4

o 1200 —
(%9}

o 4

‘2\ -
=

3 900 —
p=}

3 4
c

S 4
(@]

2 600 —

© 4
@
Q

U’) -

300 —

0 T
20SEPO7 22SEPOQ7

24SEPO7

PP1680

Figure G.67 Continuous Specific Conductivity at Site PP1680, 09/20/07 to 09/28/07
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Figure G.69 Continuous Specific Conductivity at Site PP1680, 09/30/07 to 10/08/07
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Figure G.71 Continuous Specific Conductivity at Site PP1680, 10/16/07 to 10/24/07
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Figure G.73 Continuous Specific Conductivity at Site PP1680, 10/22/07 to 10/30/07
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Figure G.75 Continuous Specific Conductivity at Site PP1680, 11/07/07 to 11/15/07
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Figure G.77 Continuous Specific Conductivity at Site PP1680, 11/13/07 to 11/21/07
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Figure G.79 Continuous Specific Conductivity at Site PP1680, 11/29/07 to 12/07/07

1000 —
£
S 800
[%2]
)
S i
2
2 600 —
>
°
2 i
]
(]
L2 400 —
S
]
g i
n
200 —
0

= Specific Conductivity

01MARO8

03MARO08

Stage ‘“Hand Held sp. Cond.
= T
05MARO08 07MARO08
PP1680

75

60

45

30

15

0

Stage (in)
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Figure G.81 Continuous Specific Conductivity at Site PP1680, 03/09/08 to 03/17/08
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Figure G.82 Continuous Specific Conductivity at Site PP1680, 03/23/08 to 03/31/08
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Figure G.83 Continuous Specific Conductivity at Site PP1680, 03/31/08 to 04/08/08
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Figure G.84 Continuous Specific Conductivity at Site PP1680, 04/08/08 to 04/16/08

G-42+ PCWCCR *

Philadelphia Water Department.

June 2009



Pennypack Creek Watershed Comprehensive Characterization Report

Appendix G ¢« Conductivity

1000
E
S 800
0
)
s |
2
2 600 —
=)
=}
g |
[
O
L 400
S
]
g |
%]

200 —

0

== Specific Conductivity

06APRO08

08APRO08

Stage ‘"Hand Held sp. Cond.
T
10APRO8 12APRO08
PP1680

75

60

45

30

15

0

Stage (in)

Figure G.85 Continuous Specific Conductivity at Site PP1680, 04/06/08 to 04/14/08
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Figure G.87 Continuous Specific Conductivity at Site PP1680, 04/22/08 to 04/30/08
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Figure G.93 Continuous Specific Conductivity at Site PP1680, 05/26/08 to 06/03/08
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Figure G.97 Continuous Specific Conductivity at Site PP1850, 07/17/07 to 07/25/07
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Figure G.99 Continuous Specific Conductivity at Site PP1850, 07/24/07 to 08/01/07
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Figure G.101 Continuous Specific Conductivity at Site PP1850, 08/09/07 to 08/17/07

1000 —
£
S 800
[%2]
)
S i
2
2 600 —
>
°
2 i
]
(]
L2 400
S
]
g i
2]
200 —
0

= Specific Conductivity

12AUGO7

14AUGO7

Stage ‘“Hand Held sp. Cond.
—pper
T T
16AUGO7 18AUGO7
PP1850

50

40

30

20

10

0

Stage (in)

Figure G.102 Continuous Specific Conductivity at Site PP1850, 08/12/07 to 08/20/07
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Figure G.105 Continuous Specific Conductivity at Site PP1850, 09/05/07 to 09/13/07
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Figure G.135 Continuous Specific Conductivity at Site PP1850, 05/26/08 to 06/03/08
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Tablel.1List of Unique Taxa found within Pennypack Creek Water shed, 2007

Order Family Genus Taxon HBI Tolerance
3Coleoptera Ameletidae Ameletus 0 Intolerant
2Ephemeroptera | Heptageniidae Epeorus 0 Intolerant
3Ephemeroptera Ameletidae Ameletus 0 Intolerant
2Plecoptera Perlidae Acroneuria 0 Intolerant
Trichoptera Glossosomatidae Glossosoma 0 Intolerant
1Trichoptera Philopotamidae Dolophilodes 0 Intolerant
2Ephemeroptera | Ephemerellidae Ephemerella 1 Intolerant
2Ephemeroptera | Ephemerellidae Drunella 1 Intolerant
2Plecoptera Taeniopterygidae Oemopteryx 1 Intolerant
2Plecoptera Peltoperlidae Tallaperla 1 Intolerant
2Trichoptera Brachycentridae Brachycentrus 1 Intolerant
2Trichoptera Rhyacophilidae Rhyacophila 1 Intolerant
3Coleoptera Elmidae Ancyronyx 2 Intolerant
Coleoptera Elmidae Promoresia 2 Intolerant
Coleoptera Elmidae Macronychus 2 Intolerant
2Diptera Simuliidae Prosimulium 2 Intolerant
2Ephemeroptera | Ephemerellidae no tails 2 Intolerant
SEphemeroptera | Ephemerellidae Attenella 2 Intolerant
2Plecoptera Nemouridae Ostrocerca 2 Intolerant
2Plecoptera Nemouridae n/a no tail, gillls 2 Intolerant
Diptera Tipulidae Antocha 3 Intolerant
2Ephemeroptera Isonychidae Isonychia 3 Intolerant
2Ephemeroptera | Heptageniidae Stenonema 3 Intolerant
2Ephemeroptera | Heptageniidae n/a 3 Intolerant
'Plecoptera Nemouridae Amphinemura 3 Intolerant
2Trichoptera Uenoidae Neophylax 3 Intolerant
Moderately
3Bivalvia Corbiculidae Corbicula 4 Tolerant
Moderately
2Coleoptera Psephenidae Psephenus 4 Tolerant
Moderately
1Coleoptera Elmidae Optioservus 4 Tolerant
Moderately
Diptera Tipulidae Tipula Tolerant
Moderately
2Megaloptera Corydalidae Corydalus Tolerant
Moderately
Trichoptera Philoptamidae Chimarra 4 Tolerant
Moderately
Coleoptera Elmidae Stenelmis 5 Tolerant
Moderately
2Diptera Empididae Clinocera 5 Tolerant
Moderately
Trichoptera Hydropsychidae Hydropsyche 5 Tolerant
Moderately
3Amphipoda Gammaridae Gammarus 6 Tolerant
Moderately
3Amphipoda Crangonyctidae Cragonyx 6 Tolerant

Philadelphia Water Department.
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6 Moderately
2Diptera Ephydridae | = --—--- Tolerant
Moderately
3Diptera Ceratopogonidae Ceratopogon 6 Tolerant
Moderately
Diptera Simuliidae Simulium 6 Tolerant
Moderately
Diptera Empididae Hemerodromia 6 Tolerant
Moderately
Diptera Chironomidae n/a 6 Tolerant
Moderately
Diptera Ceratopogonidae n/a 6 Tolerant
Moderately
3Ephemeroptera Baetidae Baetis 6 Tolerant
Moderately
Gastropoda Planorbidae n/a 6 Tolerant
Moderately
Isopoda Asellidae Caecidotea 6 Tolerant
Moderately
Trichoptera Hydropsychidae | Cheumatopsyche 6 Tolerant
Moderately
3Trichoptera Hydroptillidae Hydroptilla 6 Tolerant
Moderately
Trichoptera Hydroptilidae Leucotrichia 6 Tolerant
lGastropoda Ancylidae 7 Tolerant
lGastropoda Physidae 8 Tolerant
3Hirundinea 8 Tolerant
Tricladida Planariidae n/a 9 Tolerant
Diptera Psychodidae n/a 10 Tolerant
Oligochaeta n/a n/a 10 Tolerant

1Exclusive to Pennypack Tributaries
2Exclusive to French Creek
3Exclusive to Pennypack Mainstem

1-2 ¢« PCWCCR »
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Figurel.3 Taxa Richness at Pennypack Creek Tributary Sitesand French Creek Reference
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Figure!.5 Trophic Composition at Mainstem Sites (4" Order), Pennypack Creek Water shed,
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Figure J.7 Tolerance Distribution at Mainstem Site PP490, Pennypack Creek Water shed,
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Figure J.15 Tolerance Distribution at Mainstem Site PP970, Pennypack Creek Watershed,
1969-1980, 2002, 2007
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FigureJ.17 HBI Values at Mainstem Site PP1250, Pennypack Creek Water shed, 1969-1980,
2002, 2007
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Figure J.19 Tolerance Distribution at Mainstem Site PP1250, Pennypack Creek Water shed,
1969-1980, 2002, 2007
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FigureJ.21 HBI Values at Mainstem Site PP2020, Pennypack Creek Water shed, 1969-1980,
2002, 2007
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Figure J.23 Tolerance Distribution at Mainstem Site PP2020, Pennypack Creek Water shed,
1969-1980, 2002, 2007
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Table K.1 Physical Habitat Principal Components Analysis (PCA) Loading Factors

Epifaunal
Substrate/Available
Cover
Pool Substrate
Characterization
Pool Variability
Sediment Deposition
Channel Flow Status
Channel Alteration
Channel Sinuosity
Left Bank Stability
Right Bank Stability
Left Bank Vegetative
Protection
Right Bank Vegetative
Protection
Riparian Vegetative
Zone Width (Left)
Riparian Vegetative
Zone Width (Right)
Embeddedness
Velocity/Depth Regime
Frequency of Riffles
(or bends)

Philadelphia Water Department.

Factor 1

-0.866892

-0.865862

-0.772155
-0.778400
-0.702196
-0.712079
-0.777719
-0.631432
-0.783241

-0.673240
-0.730298
-0.486717

-0.558905

-0.871250
-0.794133

-0.629410

Factor 2

0.333582

0.326668

0.448982
0.037373
0.496830
-0.520279
-0.291987
0.098667
0.024185

-0.194442
-0.467533
-0.589842

-0.626123

0.202929
0.476467

-0.359323

* PCWCCRe K-1
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Appendix L « HSI Model Variable Matrix
TableL.1 HSI Variable Matrix

© = 3 &
[ = - 5
g & £ 2 (] c § > 3
> a c > o S o =
= 7] < @ n = = =
[0} ) = o o = E = 2
| | g e | 2|18 |¢8| s | & |52
HSI Model Variable Matrix % S E ) g g % 3 =
(@) o C
> © [e) (o)) ° = o
o O 5 & 7
=
Total number of HSI variables 16* 9 20 6 10 13* 18 18
Avg. Temperature during growing season (May-Oct.) X X
Average Temperature in spawning season** X X X X
Maximum Temperature during warmest period of year
Maximum Temperature during embryo development o
>
Maximum Temperature sustained for 1 week g X X X
Q.
Maximum Temperatures within pools during spawning** 5
Maximum Midsummer Temperature within pools
Average Summer Temperature (Jul-Sep) X
Average temperature during spring (May-Jun) X
Average Turbidity (JTU)*** X X X X X
Average yearly pH value X X
Least suitable pH value (instantaneous) X
pH range during summer growing season
>
pH fluctuation classification E X
o
Levels of late summer nitrate-nitrogen (mg/l) %
2
Annual maximum or minimum pH
Minimum dissolved oxygen during late growing season
Minimum dissolved oxygen concentration X X X
Minimum dissolved oxygen conc. During spring X
% instream cover during average summer flow X X X X
% instream cover during late growing season
Instream cover classification
% shading of stream between 1000 and 1500 hrs. X X
192}
% vegetative cover 2 X
"
Average % vegetation along stream banks during §
summer e
Avg. % rooted veg. and stable rocky ground cover along I
banks S
Lo . . £
Availability of thermal refugia (winter) i X
Stream gradient (m/km) % X X X
@
Average velocity over spawning areas S
(=2
Average stream velocity during average summer flow X X
Dominant substrate characterization X
Stream width X X X
Average thalweg depth during late growing season
Philadelphia Water Department. * PCWCCRe® L-1
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Mode of stream depth during average summer flow

Water level fluctuations X

Average size of substrate in spawning areas

Stream margin substrate characterization X

Average velocity along stream margins X X

Stream margin vegetation characterization X

% area consisting of two spawning gravel size classes

% substrate used for winter and escape cover

Average annual peak flow

Average annual base flow in summer or winter low-flow

% average daily flow during the season of upstream
migration X

Substrate food production potential X

% riffles X

Dominant substrate type in riffles for food production

Riffle substrate characterization X X X X

% fines in riffles and spawning areas during avg.
summer flows

riffles

Average velocity in riffles X X X

Average depth of riffles X

Average maximum depth of riffles X

% pools X X X X X

Pool substrate characterization X X

% bottom of pool covered with vegetation, rocks, or
debris

Pool classification

pools

Average depth of pools

Average current velocity within pools during summer
flow

Average current velocity within pools during spawning**

Average velocity at 0.6 depth in pools X X

*some variables used more than once, applied to different life stages
**spawning season varies by species
**Turbidity relationships developed using Jackson Candle Units (JTU); cannot be converted to NTU values

L-2¢ PCWCCR * Philadelphia Water Department.
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TableM.1 Blacknose Dace HS| M odel

HSI Variable PP490 Sl PP690 Sl PP970 Sl PP1060 Sl PP1680 S PP2020 Sl
Percent shaded 60 1.0 30 | 0.61 30 | 0.61 65 1.0 80 1.0 85 1.0
Percent pools 26.72 | 0.834 24.22 | 0.803 23.53 | 0.794 26.90 | 0.836 41.80 1.0 23.81 | 0.798
Stream gradient

(m/km) 1.19 | 0.050 1.86 | 0.050 0.94 | 0.050 0.82 | 0.050 1.75 | 0.050 8.97 | 0.804
Stream Width (m) 19.15 | 0.150 15.74 | 0.150 13.71 | 0.291 16.19 | 0.150 9.35 | 0.754 4.12 1.0
Temperature (growing

season) ( C) 20.54 1.0 20.34 1.0 20.34 1.0 20.34 1.0 19.48 0.82 18.88 1.0
Turbidity (growing

season)** 8.54 1.0 6.38 1.0 6.38 1.0 6.38 1.0 5.26 1.0 5.34 1.0
Riffle substrate

category D 0.60 | D 0.60 | D 060 | D 0.60 | D 060 | D 0.60
Riffle Depth (cm) 1302 | 10 1768 | 10| 1494 |10 17.37 | 1.0 1676 | 10| 1675| 1.0
Riffle Velocity (cm/s) 28.65 | 1.0 4746 | 0877 | 3692 | 10 43.69 | 1.0 61.98 | 0.151 2.50 0
Temperature 1.0 1.0 1.0 1.0 1.0 1.0
(spawning season) ( C) 22.46 21.16 21.16 21.16 19.48 18.30

Pool substrate 1.0 1.0 1.0 1.0 1.0
category A 0.800 | D D D C D

Pool velocity (cm/s) 649 | 10| 134110 2957 | 1.0 18.29 | 10 671 | 10 3.03 | 10

Riffle substrate
category (juvenile

habitat) D 050 | D 0.50 | D 050 | D 0.50 | D 050 | D 0.50
Riffle velocity
(juvenile) (cm/s) 28.65 1.0 47.46 | 0.548 36.92 1.0 43.69 | 0.660 61.98 | 0.285 2.50 | 0.333

Stream margin
substrate category

(fry) D 030 | D 0.30 | D 030 | C 0.40 | D 030 | A 1.0
Stream margin velocity

(cm/s) 9.0 1.0 9.0 1.0 9.0 1.0 9.0 1.0 9.0 1.0 9.0 1.0
Food Cover

Component 0.050 0.050 0.900 0.050 0.050 0.050
Water Qualtiy

Component 1.0 1.0 1.0 1.0 0.877 1.0
Reproduction

Component 0.940 0.912 0.940 0.940 0.151 0
Adult Component 0.894 1.0 1.0 1.0 1.0 1.0
Juvenile Component 0.707 0.524 0.707 0.574 0.285 0.333
Fry Component 0.300 0.300 0.300 0.400 0.300 1.0
HSI 0.300 0.300 0.300 0.400 0.151 0
HSS 0.440 0.470 0.630 0.400 0.350 0.660
Abundance 30 18 168 50 44 290
Biomass (9) 72.87 33.29 507.75 154.39 1737.93 568.73
Estimated surface area

(m?) 1790.31 1567.93 1306.08 1781.89 1781.89 412.29
Estimated volume (m3) 719.71 558.18 356.56 727.01 892.73 94.0
Biomass/surface area 0.041 0.021 0.389 0.087 0.975 1.379
Biomass/volume 0.101 0.060 1.424 0.212 1.947 6.050
Correlations r value

HSI:Abundance/SA 0.015

HSl:abundance -0.698

HSl:biomass/surface

area -0.941

HSI:biomass/volume -0.922

Philadelphia Water Department. * PCWCCRe M-1
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TableM.2 Brown Trout HSI Model

HSI Variable PP490 Sl PP690 Sl PP970 Sl PP1060 Sl PP1680 Sl PP2020 Sl
Maximum
Temperature during
warmest period of 27.82 0 26.78 0.028 26.78 0.028 26.78 0.028 29.35 0 27.88 0
year
Levels of late summer
nitrate-nitrogen (mgl) 4.25 0 4,51 0 4.92 0 5.13 0 8.90 0 1.73 0.25
Annual maximum or
minimum pH 9.04 0.271 6.16 0.644 6.16 0.644 0.644 0.644 4.72 0 4.32 0
Minimum dissolved
oxygen during late 5.92 0 5.92 0 5.59 0 5.59 0 1.53 0 4.39 0
growing season
% shading of stream
between 1000 and 60 1.0 30 0.720 30 0.720 65 1.0 80 0.959 85 0.912
1500 hrs.
% vegetative cover 7.5 0.228 12.5 0.255 5 0.217 15 0.272 10 0.239 10 0.239
Average % vegetation
along stream banks 135 0.981 135 0.981 135 0.981 135 0.981 112.5 0.897 135 0.981
during summer
Avg. % rooted veg.
and stable rocky
ground cover along 80 1.0 65 0.941 65 0.941 65 0.941 75 1.0 85 1.0
banks
Average velocity over
spawning areas 17.57 0.103 30.44 0.617 33.24 0.729 30.99 0.639 34.34 0.774 3.22 0
% area consisting of
two spawning gravel 32.6 1.0 13.23 1.0 35.6 1.0 33.8 1.0 39.6 1.0 24.3 1.0
size classes
% substrate used for
winter and escape 295 1.0 34.7 1.0 50.8 1.0 25.8 1.0 28.9 1.0 49.2 1.0
cover
Average ]‘?I‘gcv”a' peak 5 0.533 5 0.533 5 0.533 5 0.533 5 0.533 5 0.533
Average annual base
flow in summer or 81.93 1.0 81.93 1.0 81.93 1.0 81.93 1.0 81.93 1.0 81.93 1.0
winter low-flow
Dominant substrate
type in riffles for food A 1.0 B 0.6 A 1.0 A 1.0 A 1.0 B 0.6
production
% fines in riffles and
spawning areas
during avg. summer 36.46 0.294 10.8 0.979 7.15 1.0 21 0.707 25.9 0.576 13 0.92
flows
% pools 26.72 0.534 24.22 0.484 23.53 0.471 26.90 0.538 41.80 0.836 23.81 0.476
Pool classification A 1.0 A 1 A 1.0 A 1.0 B 0.6 B 0.6
HSI 0 0.0275 0.0275 0.0275 0 0
Abundance 17 8 6 16 0 0
Biomass (@) 2689.40 1338.82 972.80 2527.91 0 0
Estimated surface 1790.31 1567.93 1306.08 1781.89 1781.89 412.29
area (m°)
ES“mat?nﬂ Q)’o'”me 719.70 558.183 356.559 727.011 892.727 94.002
Biomass/ surface 1502 0.854 0.745 1.419 0 0
area
Biomass/ volume 3.737 2.399 2.728 3.477 0 0
Correlations r value
HSI:Abundance:SA 0.405
HSI: abundance 0.319
HSI: biomass/
suraface area nazz
M-2+ PCWCCR * Philadelphia Water Department.
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| HSI: biomass/ volume | 0.5344 |

Table M .3 Common Shiner HSI M odél

" HSI Variable PP490 Sl PP690 SI PP970 Sl PP1060 SI PP1680 Sl PP2020 SI
Max summer
temperature 21.37 1.0 21.81 1.0 21.81 1.0 21.81 1.0 23.25 0.71 21.44 1.0
Least suitable pH
throughout year 6.16 0.80 6.71 1.0 6.71 1.0 6.71 1.0 4.72 0 4.32 0
Turbidity* 10.00 1.0 10.00 1.0 10.00 1.0 10.00 1.0 10.00 1.0 10.00 1.0
Riffle substrate
category D 0.80 D 0.80 D 0.80 D 0.80 D 0.80 D 0.80
Percent pools 26.72 0.59 24.22 0.53 23.53 0.49 26.90 0.59 41.80 0.94 23.81 0.49
Pool velocity (cm/s) 6.49 0.95 13.41 1 29.57 0.7 18.29 0.95 6.71 0.96 3.93 0.85
Pool class category A 0.4 A 0.4 A 0.4 A 0.4 B 1.0 B 1.0
Adequate Spring
temperature 22.46 0 21.16 0 21.16 0 21.16 0 19.48 0.11 18.30 0.83
(spawning)
Riffle velocity (cm/s) 28.65 0.60 47.46 0.03 36.92 0.25 43.69 0.07 61.98 0 2.50 0
Food/Cover
component 0.40 0.40 0.40 0.40 0.925 0.785
Water quality
component 0.747 1.0 1.0 1.0 0 0
Reproduction
component v 0 v 0 v 0
HSI 0.546 0.562 0.562 0.562 0 0
Abundance 1 0 71 89 0 0
Biomass 4.30 1108.78 913.79 - 0
Estimated surface 1790.31 1567.93 1306.08 1781.89 1781.89 412.29
area (m°)
ESt'matgga‘)'o'”me 719.71 558.18 356.56 727.01 892.73 94.0
Biomass/surface area 0.0024 0.849 0.513 -
Biomass/volume 0.006 3.109 1.257 -
Correlations r value
HSI:Abundance/ SA 0.514
HSI:Abundance 0.510
HSI:biomass/surface
area 0.489
HSI:biomass/volume 0.454
Philadelphia Water Department. * PCWCCR* M-3
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TableM .4 Creek Chub HSI Model

HSI Variable PP490 S PP690 SI PP970 S PP1060 SI PP1680 S PP2020 SI
Percent pools 26.72 0.795 24.22 0.725 23.53 0.705 26.901 0.805 41.80 1.0 23.81 0.712
Pool class category A 1.0 A 1.0 A 1.0 A 1.0 B 0.60 B 0.60
Percent hard cover 15 0.438 25 0.745 10 0.307 30 0.879 20 0.591 20 0.591
Winter cover available YES 0.503 YES 0.614 YES 0.401 YES 0.691 NO 0.508 NO 0.432
Stream gradient (km/m) 2.55 0.199 1.75 0.276 8.97 0.187 0.82 0.173 1.86 0.270 0.94 1.0
Stream width (m) 19.15 0.219 15.74 0.282 13.71 0.346 16.19 0.274 9.35 0.633 4.12 1.0
Turbidity* 10 1.0 10 1.0 10 1.0 10 1.0 10 1.0 10 1.0
pH category A 1.0 A 1.0 A 1.0 A 1.0 A 1.0 A 1.0
Vegetation Index 1.35 1.0 1.35 1.0 1.35 1.0 1.35 1.0 1.13 1.0 1.35 1.0
Food substrate category B 0.70 B 0.70 B 0.70 C 0.50 B 0.70 B 0.70
Average summer 21.68 1.0 21.56 1.0 2156 1.0 2157 1.0 23.27 1.0 21.14 1.0
temperature ( C)
M'n'm“"(]ns];/nlj)mer po 5.92 1.0 5.59 1.0 5.59 1.0 559 1.0 153 0.046 439 | 0937
Average velocity 17.57 1.0 30.44 1.0 33.25 1.0 30.99 1.0 34.34 1.0 3.93 0.400
Average spring 2205 | 0631 | 2027 | 0931 | 2027 | 0931 | 2027 | 0931 | 16.83 1.0 15.39 1.0
temperature ( C)
Minimum spring DO 6.02 0.935 6.50 1.0 6.50 1.0 6.50 1.0 11.16 1.0 6.73 1.0
(mg/L)
Average spring riffie 28.65 1.0 47.46 1.0 36.92 1.0 43.69 1.0 61.98 1.0 2550 | 0.130
velocity (cm/s)
Riffle substrate index 105.0 1.0 98.0 1.0 132.10 1.0 118.0 1.0 115.30 1.0 1.05 0.001
Average stream margin 9.0 1.0 9.0 1.0 9.0 1.0 9.0 1.0 9.0 1.0 9.0 1.0
velocity (cm/s)
Percent shade (summer) 60.0 0.922 30.0 0.472 30.0 0.472 65.0 0.960 80.0 1.0 85.0 1.0
Average max depth (m) 0.402 0.957 0.357 0.889 0.271 0.745 041 0.96 0.50 0.969 0.28 0.762
Food component 0.350 0.350 0.350 0.25 0.35 0.35
Cover component 0.748 0.832 0.665 0.89 0.75 0.59
Water quality component 0.984 0.860 0.860 0.99 1.0 1.0
Reproduction component 0.900 0.986 0.986 0.99 1.0 0.05
Other component 0.522 0.483 0.426 0.47 0.62 0.92
HSI 0.655 0.654 0.610 0.63 0.69 0.39
HSS 0.465 0.421 0.536 0.40 0.51 0.68
Abundance 2 0 2 0 9 72
Biomass 11.75 0 10.20 0 27.02 766.04
Estimated (?TL]Jngace area 1790.31 1567.93 13060 1781.89 1781.89 412.29
Estimated volume (m3) 719.71 558.18 356.56 727.01 892.73 94.0
Biomass/surface area 0.007 0.008 0.015 1.858
Biomass/volume 0.016 0.029 0.030 8.149
Correlations r value
HSIl:Abundance:SA -0.960
HSl:abundance -0.936
HSl:biomass/surface area -0.953
HSI:biomass/volume -0.953
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TableM.5 Longnose Dace HSI M odel

Appendix M ¢« HSI Model Data

HSI Variable PP490 Sl PP690 SI PP970 Sl PP1060 SI PP1680 Sl PP2020 SI
Avgerage
velocity (cm/s) 14.40 0.22 22.70 | 0.48 29.20 0.70 18.50 0.34 10.90 0.12 3.00 0.02
Max. ”f(fr'ﬁ)depth 0.40 1.0 036 | 1.0 0.27 1.0 0.41 1.0 0.50 1.0 0.28 1.0
Percent riffles 25.86 1.0 16.41 | 0.66 41.18 1.0 10.53 0.42 4.92 0.20 19.05 0.76
Percent
substrate >5¢m 29.5 0.59 34.7 0.70 39.2 0.78 25.8 0.52 28.9 0.58 49.2 0.98
Spring/Summer
max. 21.50 0.4 21.44 | 0.45 21.44 0.45 21.44 0.45 20.14 0.89 19.45 0.96
temperature ( C)
Percent cover 15 0.15 25 1.0 10 0.1 30 1.0 20 0.2 20 0.2
HSI 0.15 0.448 0.1 0.339 0.121 0.018
HSS 0.08 0.02 0.07 0.06 0.05 0.01
Abundance 7 4 0 0 0 0
Biomass (g) 34.20 23.40 0 0 0 0
Estimated 1567.9
surface area 1790.31 3 ’ 1306.08 1781.89 1781.89 412.29
(m?)
Estimated
volume (m?) 719.70 558.18 356.56 727.01 892.73 94.0
Biomass/surface
area 0.019 0.015 | | == | e e
Biomass/volume 0.048 0042 | | = | | | e | e
. r
Correlations e
HSI:Abundance:SA 0.260
HSl:abundance 0.281
HSl:biomass/surface area 0.398
HSI:biomass/volume 0.444
Philadelphia Water Department. * PCWCCR®* M-5
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Appendix M ¢« HSI Model Data

Table M .6 Rainbow Trout HSI Data

M-6* PCWCCR ¢

Philadelphia Water Department.

June 2009

HSI Variable PP490 Sl PP690 Sl PP970 Sl PP1060 Sl PP1680 Sl PP2020 Sl
% instream cover

during late growing

season 15 0.842 25 1.0 10 0.68864 30 1.0 20 0.941 20 0.941
Average thalweg

depth during late

growing season 35.6 0.802 35.6 0.802 27.3 0.505 40.8 0.941 50.1 1.0 22.8 0.326
% pools 26.72 | 0.870 24.22 | 0.831 23.53 0.820 26.901 | 0.874 41.80 1.0 23.81 | 0.820
Pool classification A 1.0 | A 1.0 | A 1.0 | A 1.0 | B 0.60 | B 0.60
HSlapuLt (Non-

compensatory) 0.154 0.695 0.692 0.791 0.572 0.276

Cother 0.782 0.772 0.821 0.810 0 0

*Coq (water quality) 0.178 0.791 0.791 0.791 0.654 0.384
Abundance 11 6 10 9 2 0
Biomass (g) 1853.91 1248.42 1994.63 1904.30 683.90 0
Estimated surface

area (m 2) 1790.31 1567.93 1306.08 1781.89 1781.89 412.29
Estimated volume

(m3 719.71 558.18 356.56 727.01 892.73 94.0
Biomass/ surface

area 1.036 0.796 1.527 1.069 0.384 0
Biomass/ volume 2.576 2.237 5.594 2.619 0.766 0
Correlations r value

HSI:Abundance:SA -0.279

HSI: Abundance 0.158

HSI: Biomass/

suraface area 0.410

HSI: Biomass/

volume 0.413
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Appendix M ¢« HSI Model Data
TableM.7 Redbreast sunfish HSI Model

HSI Variable PP490 [ SI | PP690 SI PP970 | SI |PP1060| SI |PP1680| SI (PP2020( SI
Percent cover 15 0.76 25 1.0 10 |0.64( 30 1.0 20 0.88 20 0.88
Vegetated cover 75 |055| 125 | 0.65 5 0.5 15 0.7 10 0.6 10 0.6
1.0 1.0 1.0
Spawning temperature (summer) () 2236 | 1.0 | 22.36 | 1.0 | 22.36 22.36 20.39 2236 | 1.0
Percent pools 26.72 | 1.0 | 2422 | 1.0 | 2353 |1.0 | 26.90 (1.0 | 41.80 |1.0 2381 | 0.4
Percent sand/gravel 541 | 1.0 | 154 |0.3848| 39.2 |10 | 44.73 |1.0 | 52.35 (1.0 735 | 1.0
Least suitable pH 9.04 |0.339] 805 | 10 | 805 (1.0 [ 805 |10 | 805 |1.0 8.92 |0.504
Minimum DO category A 1.0 A 1.0 A |10 A |10 A 1.0 A |1.00
Turbidity 60.0 | 1.0 60 1.0 60 [1.0 60 (1.0 60 1.0 60 1.0
Max. temperature (growing season) (C) 2427 | 0.8 | 2450 | 0.8 | 2450 | 0.8 24.50 [0.8| 2458 | 0.8 | 24.27 | 0.8
Stream width (m) 19.15 | 1.0 | 15.74 1.0 13.71 |1.0| 16.19 (1.0 9.35 1 4.12 (0.589
HSI 0.34 0.38 0.50 0.70 0.60 0.50
Abundance 104 133 19 99 30 49
Biomass () 2309.12 3502.84 528.40 1810.73 680.55 1137.77
Estimated surface area (m?) 1790.31 1567.93 1306.08 1781.89 1781.89 412.29
Estimated volume (m3) 719.70 558.18 356.55 727.01 892.73 94.0
Biomass/surface area 1.29 2.23 0.40 1.02 0.38 2.76
Biomass/volume 3.21 6.28 1.48 2.49 0.76 12.10
Correlations r value
HSI:Abundance:SA -0.279
HSl:abundance -0.361
HSl:biomass/surface area -0.386
HSI:biomass/volume -0.261
Philadelphia Water Department. * PCWCCR* M-7
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Appendix M ¢« HSI Model Data

Table M .8 Smallmouth bassHSI M odel

HSI Variable PP490 | SI | PP690 | SI | PP970 | SI |PP1060| SI |PP1680 SI PP2020| SI
Substrate category A 0.2 C 1.0 C 1.0 C 1.0 B 0.3 C 1.0
Percent pools 26.72 (0.48| 24.22 |0.43| 23.53 [ 0.41 | 26.90 |0.49| 41.80 |0.72495( 23.81 | 0.42
Average pool depth (m) 0.70 |0.58( 0.61 |0.51| 0.53 | 044 | 063 |[0.53| 0.75 0.62 0.39 (0.33
Percent cover 15 0.6 25 1.0 10 0.4 30 1.0 20 0.8 20 0.8
Average pH 7.63 [0.99| 7.53 [0.99| 753 | 099 | 7.53 [0.99 7.27 0.94 7.64 [0.99
Minimum DO (mg/L) 5,92 |0.94( 559 |(0.85| 559 | 085 559 [(0.85| 1.82 0 0.48 |[0.48
Turbidity* 10 1.0 10 1.0 10 1.0 10 1.0 10 1.0 10 1.0
Temperature (adult) (growing season) ( C) 20.54 |0.88( 23.34 [1.0| 23.34 | 0.97 | 23.34 |0.97| 19.50 0.83 18.88 [ 0.79
Temperature (embryo) (spawning) 2246 | 10| 21.16 (1.0] 21.16 | 1.0 | 21.16 |1.0| 18.84 1.0 1765 | 1.0
Temperature (fry) (growing season) ( C) 20.54 |0.86( 23.34 (0.97| 23.34 [ 0.96 | 23.34 |0.96| 19.50 0.80 18.88 [ 0.76
Temperature (j“"e”"eg)(gro""i"g season) (| 5054 |0.88| 23.34 | 1.0| 23.34 | 096 | 23.34 |0.96| 19.50 | 084 | 1888 |0.81
Water fluctuation category A 0.30 A 0.30 A 0.30 A 0.30 A 0.30 A 0.30
Stream gradient (km/m) 255 |1.0( 186 |[10| 0937 | 1.0 | 0.822 10| 1.75 1.0 897 | 05
Food component 0.39 0.75 0.55 0.79 0.58 0.69
Cover Component 0.47 0.73 0.56 0.75 0.64 0.64
Water Quality Component 0.93 0.96 0.96 0.96 0.72 0.81
Reproduction Component 0.62 0.82 0.72 0.82 0.00 0.74
Other component 1.0 1.0 1.0 1.0 1.0 0.5
HSI 0.64 0.85 0.73 0.86 0 0.67
HSS 0.63 0.33 0.39 0.44 0.20 0.04
Abundance 5 7 5 8 0 0
Biomass () 508.90 541.30 837.08 1341.54 0 0
Estimated surface area (m ?) 1790.31 1567.93 1306.08 1781.89 1781.89 412.29
Estimated volume (m3) 719.70 558.18 356.56 727.01 892.73 94.00
Biomass/surface area 0.28 0.35 0.64 0.75 0 0
Biomass/volume 0.71 0.97 2.35 1.85 0 0
Correlations r value
HSI:Abundance:SA 0.748
HSl:abundance 0.74
HSI:biomass/surface area 0.65
HSI:biomass/volume 0.60
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Appendix N « Existing Dams

FigureN.1 p View of Roosevelt Boulevard Dam
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Figure N.2 Upstream View of Verree Road Dam
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Appendix O « Dam Removal and Fish Passage Restoration Projects
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Figure O.4 Former Site of Frankford Avenue am after Removal Process
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Appendix O « Dam Removal and Fish Passage Restoration Projects

Figure 0.5 Hutingdon Pik Dam Prior to emal Process

L .

Figue 0.6 Former Site of Huntigdon Pike Dam after Removal Process
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Figure O.7 PWD Contractor in Process of Removing Rhawn Street Dam

Figure O.8 Former Site of Rhawn Street Dam after Removal Process
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