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Introduction and Purpose 
Arlington County’s 2021-2016 Municipal Separate Storm Sewer System (MS4) permit (VA0088579) 
requires the County to continue to implement its pollution prevention programs to identify illicit 
connections and unauthorized non-stormwater discharges to the MS4. The County will continue its dry 
weather monitoring program to screen selected outfalls as well as points of connection to the County’s 
MS4 at selected facilities. Concurrent implementation of the County’s Industrial and High-Risk Runoff 
(IHRR) facilities inspection program will complement these efforts.   
 
The purpose of this updated plan is to provide information on screening locations (outfalls and facilities) 
and outline the methodologies that will be implemented during the 2021-2016 permit cycle to comply 
with section 1.B.12.a of the County’s MS4 permit.  
 
This plan builds on the assessments conducted and information collected for the County’s previous plan, 
Arlington County Dry Weather Screening Program: Site Selection and Screening Plan prepared by Versar, 
Inc. for implementation during Arlington County’s previous MS4 permit cycle, 2013-2018 plus the 
administrative continuance period (July 2018- June 2021). In addition to screening stormwater outfalls, 
comprehensive inspections of outdoor areas and points of connection to the County’s MS4 at facilities 
that have been determined to have the potential to contribute significant sources of pollutants will be 
conducted as part of this plan. 
 
This updated dry weather screening plan contains the following: 

• Information on stormwater outfall selection and locations  
• Information on comprehensive facility inspections   
• Screening parameters 
• Field protocols  
• Data management  
• Notification and follow-up procedures 
• Health and safety guidelines 
• References 

 
Background  
Dry Weather Outfall Screening 
Dry weather screening involves monitoring both physical and chemical characteristics of dry weather 
flows. Physical indicators of a potential unauthorized non-stormwater or illicit discharge can be evident 
even when flow is not present; such indicators include deposits or stains, unusual colors or odors in 
plunge pools, deposits of material in receiving channels, and excessive algal growth in pipes. Indicators in 
flowing water include odor, color, turbidity, and the presence of oil (sheen), foam, suds, or sewage 
(Brown et al. 2004).  If flowing water is present at an outfall or a point of connection to the MS4 during 
dry weather, the flowing water is assessed in the field. Water quality testing for specific parameters and 
visual observation / detection of characteristics associated with possible pollutants provides on-the-spot 
information to help distinguish between improper or illicit discharges and other possible sources of dry 
weather flow, such as groundwater or other authorized non-stormwater discharges listed in the County’s 
MS4 permit, Section 1.A.1.b.3.  
 
It is important to note that many of Arlington’s streams have been diverted, buried, and/or piped as the 
County has been developed over the last past 75 years. The existing underground stormwater system 
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network is extensive, consisting of miles of public and private pipes and storm structures. It is not 
uncommon to observe flow during dry weather from outfalls that drain large areas as a result of diverted 
/ piped stream flow and groundwater infiltration. Authorized non-stormwater inputs (such discharges 
from sump pumps, irrigation systems, uncontaminated pumped groundwater, water line flushing, 
dechlorinated swimming pool discharges, air conditioning condensate, and other discharges authorized 
under section 1.A.1.b.3 in the County’s MS4 permit) also contribute flow in the system and discharges 
from outfalls.    
 
Dry Weather Facility Inspections 
The County has conducted annual inspections of outdoor areas at commercial and industrial facilities for 
several years as part of its IHRR or “hot spot” inspection program required by the MS4 permit. This 
program is done in addition and complementary to facility inspections conducted by other County 
departments and offices such as the Fire Marshal’s Office, Health Department, Code Enforcement, and 
Solid Waste Bureau. Staff from these offices are able to assist each other to communicate and resolve 
issues that may be identified during routine inspections of outside areas or reported by the public.   
 
Conducting inspections of outdoor areas at facilities and checking points of connection to the MS4, can 
help identify housekeeping issues or potential sources of unauthorized non-stormwater discharges.   
 
MS4 Permit Requirements 
Per Arlington County’s MS4 Permit section 1.B.12.a Water Quality Screening Programs: 
 
a) Dry Weather Screening and Source Identification: The permittee shall continue its pollution prevention-
based efforts to detect the presence of illicit connections and unauthorized discharges to the MS4. The 
permittee shall implement the following dry weather field screening protocols to detect, identify, and 
eliminate illicit discharges to the MS4.  
 

1) Identifying Dry Weather Flows and Sources: The permittee shall continue to implement a 
program of dry weather screening in areas of concern following a prioritized schedule of field 
screening activities and rationale for prioritization determined by the permittee based on such 
criteria as age of the infrastructure, land use, historical illegal discharges, dumping or cross 
connections, knowledge of prior problems, and priority areas:  

 
(a) Annual screening of a minimum of ten (10) outfalls that drain the Shirlington 
commercial district and the South Four Mile Run Drive industrial area. Screening 
methodology may be modified based on experience gained during actual field screening 
activities and need not conform to the protocol at 40 CFR Part 122.26(d)(1)(iv)(D). Where 
the sample analysis does not include analytical methods approved under 40 CFR Part 136, 
the permittee may use any suitable method but shall provide a description of the method 
used. The permittee shall review and update the “Arlington County Dry Weather 
Screening program: Site Selection and Screening Plan” within 12 months of the permit 
effective date.  

 
(b) The permittee shall continue to implement its pollution prevention program. On an 
annual basis, the permittee will visually inspect points of connection to the MS4 for dry 
weather flow or evidence of illicit discharges at a minimum of thirty-five (35) facilities 
determined to be potentially contributing significant sources of pollutants. Key facility 
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areas including material storage locations, dumpsters and surrounding areas, and 
housekeeping operations at the facility shall be evaluated as part of a comprehensive 
facility inspection. Any observed dry weather flows will be evaluated. If evidence of an 
illicit discharge is detected, the permittee shall conduct further investigation and 
document the steps taken to eliminate any unauthorized non-stormwater discharges.  

 
2) Dry weather screening procedures shall be documented in the MS4 program plan.  
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Site Selections 
Selected Outfall Screening Locations 
The County’s MS4 permit requires screening a minimum of ten (10) stormwater outfalls that drain the 
Shirlington commercial district and the South Four Mile Run Drive commercial / industrial area. All of the 
outfalls in this area drain to Four Mile Run, which is listed as an impaired surface water in the Virginia 
Department of Environmental Quality 2020 305(b)/303(d) Water Quality Assessment Integrated Report. 
The report lists use impairments for aquatic life, recreation, and fish consumption associated with 
Escherichia coli (E. coli) bacteria, chlordane in fish tissue, PCBs in fish tissue, and benthic 
macroinvertebrate bioassessment. 
 
The land use in this area is comprised of high density commercial and residential areas as well as some 
light industrial areas. The Shirlington commercial district includes numerous restaurants and stores, dry-
cleaning establishment, car rental, grocery store, hotel, and other service establishments. The South Four 
Mile Run Drive industrial area extends along the north bank of Four Mile Run and includes automotive 
service businesses, municipal facilities, gas stations, a catering business, self-storage, brewery, pet 
grooming establishment, and several other businesses.  
 
The County reevaluated targeted outfalls in this area that were identified and screened in its previous dry 
weather screening plan. Based on past screening data and potential for dry weather flow at these 
locations, the following outfalls will be screened on an annual basis during the 2021-2026 permit cycle.  
 

Outfall ID Location Outfall Type Land Use in Drainage Area 

19904 Between Barcroft Park and a branch office of the  
Virginia Department of Motor Vehicles 

36-inch circular RCP Commercial  

20280 Southwest of AAAA Self Storage,  
2305 South Walter Reed Drive 

48-inch circular RCP Commercial, High Density 
Residential  

20456 Near the west edge of Shirlington Dog Park 18-inch circular CMP Light Industrial, Commercial,  
High Density Residential 

26577 South Four Mile Run Drive at South Oxford Street,  
south of Shirlington Dog Park 

15-inch circular RCP Light Industrial, Commercial 

20794 Northeast of the intersection of South Arlington Mill 
Drive and South Taylor Street 

30-inch circular RCP Light Industrial 

20619 Near Shirlington Dog Park 54-inch circular RCP Light Industrial, Commercial,  
High Density Residential 

20992 Northeast of South Arlington Mill Drive; approximately 
460 feet southeast of South Taylor Street 

48-inch circular RCP Light Industrial, Commercial,  
High Density Residential 

25986 Near the entrance to Shirlington Dog Park 15-inch circular RCP Commercial 

21120 Near the intersection of South Arlington Mill Drive and 
Campbell Drive 

42-inch circular RCP Commercial,  
High Density Residential 

21131 North of the intersection of South Arlington Mill Drive 
and South Randolph Street 

30-inch circular RCP Commercial,  
High Density Residential 

21139 South side of South Arlington Mill Drive, between  
South Quincy Street and South Randolph Street 

27-inch circular RCP Commercial 

21045 Northwest of intersection of South Arlington Mill Drive 
and South Quincy Street 

84-inch circular RCP Commercial,  
High Density Residential 

20981 Near the intersection of South Arlington Mill Drive and 
Shirlington Road 

27-inch circular RCP Commercial, 
High Density Residential 

RCP = reinforced concrete pipe 
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The County may choose to change or screen other outfalls in this area at its discretion. Any changes will 
be documented in the MS4 annual report.  
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Facilities Inspection Selection 
The County will also conduct comprehensive visual inspections of outdoor areas and points of connection 
to the County’s MS4 at thirty-five (35) facilities on an annual basis. Sites will be selected from the list of 
Industrial High Rick Runoff (IHRR) or hot spot facilities the County developed and maintained during the 
previous permit cycle. These facilities have the potential for contributing significant pollutant discharges 
based the types of operations that occur and outdoor storage at these facilities. Commercial facilities 
where issues or complaints were previous identified or reported are also included on the list. Targeted 
facility types include commercial operations such as major automotive facilities such as repair and body 
shops, auto detailing businesses, service /gas stations, and establishments such as grocery stores, 
warehouses, restaurants, pet grooming/ boarding service businesses, and shopping strips.  
 
 
Field Protocol for Dry Weather Outfall Screening 
This section details the field protocols to be followed during implementation of dry weather outfall 
screening. Specific information related to sampling protocols, using testing equipment, and a field 
equipment checklist is provided in Appendix A. 
 
Dry weather screening at each outfall includes assessing and inspecting the physical characteristics of the 
outfall, inspecting the outfall and plunge pool or immediate downstream area for physical evidence of an 
illicit discharge or pollution release, performing various chemistry tests on the discharge (if present), and  
investigating any likely illicit discharge. Field staff will document the following screening assessment 
information at each site.  

• screening date, location description, staff names, and other background data 
• outfall ID, physical characteristics, flow description (if applicable 
• descriptions of any excessive algae or abnormal vegetation, damage and structural problems, 

stains, and plunge pool condition (if applicable) 
• physical (non-chemical) characterization of flow (e.g., odor, color, turbidity, sheens, and floating 

materials) if present 
• on-site chemistry test results of analytes selected for their abilities to aid in detecting various 

kinds of discharges 
 
If flow is present during the screening event, the following water quality parameters will be measured to 
assess water quality and determine if pollutants are present.  

• Total Chlorine 
• Fluoride 
• Ammonia  
• Nitrate and Nitrite   
• Total Phosphorus  
•  Detergents 
• pH  

Additional parameters such as bacteria may be included in the monitoring protocol at the County’s 
discretion.   
 
The results of chemistry tests conducted in the field are compared to the program criteria shown in the 
table below. Program criteria are based on guidance from the Center for Watershed Protection’s “Illicit 
Discharge Detection and Elimination: A Guidance Manual for Program Development and Technical 
Assessments”.  Results that exceed relevant criteria as indicators are used to determine whether the flow 



10 
 

coming from the outfall represents a possible illicit discharge. Readings below the thresholds may suggest 
low levels of input from polluting sources. If results indicate no contamination, or levels below detection 
limits, the discharge is considered to be baseflow or groundwater flowing through the stormwater 
system. The test results will facilitate identifying the possible source of a suspected improper discharge or 
illicit connection.   
 

 Dry weather screening parameters and action criteria 

Analyte 
Potential Discharge / 
Pollutant  Testing Equipment 

Recommended 
Follow-up Action 
Criterion 

Instrument 
Range 

total chlorine(a) 

potable water 
sewage 
swimming pool 
wash water 

photometer ≥ 0.4 mg/l 0 to 5 mg/l 

fluoride(b) 
potable water 
groundwater 

single analyte meter  ≥ 0.25 mg/l 0 to 10 mg/l 

ammonia 
sewage 
wash water 

photometer 
≥ 1 mg/l 
 

0.2 to 30 mg/l 

surfactants 
(detergents) 

sewage 
wash water 

single analyte meter ≥ 0.25 mg/l 0.15 to 1 mg/l 

pH 
wash water 
concrete 
acids / solvents 

sonde ≤ 5 or >8 0 to 14 

nitrate 
fertilizer 
animal waste 

photometer N/A 0.2 to 1.5 mg/l 

nitrite fertilizer  photometer N/A 0.08 to 0.80 mg/l 

total phosphorus 
wash water 
fertilizer  

photometer N/A 0-2.30 mg/l 

(a)    Exceedance criteria are based on the test range of the field kit. 
(b)    Fluoride may also emanate from natural, or non-illicit, sources. 
mg/L = milligrams per liter.  N/A = not applicable 
Brown, et al. 2004   

 
Follow-up investigations of a drainage area will be conducted if an illicit discharge is suspected or 
confirmed at an outfall. An illicit discharge is suspected if on-site chemistry test results indicate an above-
action-criterion concentration or when site characteristics or physical indicators show evidence of a past 
or episodic illicit discharge. During follow-up investigations, staff look for observations or evidence of 
permitted and unpermitted dry weather discharges to the stormwater system from facilities or activities 
occurring in the drainage area. Information is documented and appropriate follow-up action is taken if 
necessary. Examples of dry weather discharges include washing activities, draining tanks, dewatering, 
dumping of liquid waste / materials, sump pump discharges, leaks from water lines, leaks tanks or 
containers, and irrigation runoff. 
 
Field forms will be used to document outfall location, date of screening, names of staff, site conditions, 
indicators of dry weather flow, indicators of illicit discharges, presence of flow, and sampling results if 
applicable. Types of trash (“floatables”) around the outfall will also be noted. Copies of sample field forms 
can be found in Appendix B. Field forms may be modified as needed.  
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Field Protocol for Dry Weather Facility Screening 
Dry weather inspections will be conducted on an annual basis at thirty-five (35) facilities determined to 
have the potential to contribute significant sources of pollutants to the MS4 and surface waters. The 
facilities to be inspected will be selected from the County’s list of identified Industrial High Rick Runoff 
(IHRR) facilities. This list is updated each year. Facilities may be added or removed from the list as 
conditions at establishments change or establishments close.   
 
Visual inspections of outside areas will be conducted to assess site conditions and identify potential 
sources of non-stormwater discharges. Inspections will focus on key areas including outdoor areas where 
materials, containers, and/or equipment are stored, waste and recycling management areas, loading 
docks, fueling areas and back of house areas. Housekeeping operations at each facility and focus areas 
will be assessed. Evidence of outside housekeeping issues or unauthorized non-stormwater discharges 
will be documented. Issues of concern include damaged or leaking containers or tanks, staining on the 
ground, trash, debris on the ground around waste receptacles, overflowing waste receptables, leaking 
equipment or vehicles, inadequate cover or secondary containment, and/or exposed materials. 
 
Points of connections to the County’s storm drain system or surface waters, such as onsite storm drain 
infrastructure or connections to the County’s MS4 in the right of way will be visually inspected for 
presence or evidence of dry weather flow or illicit discharges. Storm drains will be checked for any 
evidence of illicit connections to the structure. Any dry weather flows will be evaluated to determine 
whether the flow is authorized and/or a source of pollutants. The flow will be visually assessed for any 
indicators of pollutants such as cloudy or discolored water, foam, suds, sheen, grease, odor, algae, and/or 
trash. If enough water is present, chemical testing will be conducted using test strips and/or other 
sampling equipment. Water quality parameters to be tested include total chlorine, ammonia, total 
phosphorus, nitrate/nitrite, and pH. Other testing may be conducted at the discretion of the County.  
 
A field form will be used to document outdoor site conditions at each inspected facility as well as any 
observations and/or sampling conducted if flow is observed at a point of connection to the MS4. Site 
conditions will also be photo documented. A copy of the field form for facility inspections can be found in 
Appendix C. The inspection form may be modified as needed. 
 
The County will follow-up with appropriate facility representatives to address any issues identified during 
the facility inspection.  
 
Monitoring Frequency and Timing 
Outfall screening and facility inspections will be conducted on an annual basis (July 1 – June 30).  
Screenings and inspections will be conducted following a 72-hour period with no measurable 
precipitation.  
 
Notification / Follow-Up Procedures for Contracted Staff 
If a hazardous material spill or other significant illicit discharge is suspected or detected while in the field, 
contracted staff will call the County’s Non-Emergency service (703-558-2222) or 911. Designated staff 
with Arlington County’s Department of Environmental Services, Office of Sustainability and Environmental 
Management (OSEM) will be notified by contracted field personnel if a there is evidence of an illicit 
discharge or substantial pollution release during monitoring activities. A description of the location of the 
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outfall or facility, description / type of pollution being observed, any chemical results, and date and time 
of screening will be conveyed to DES OSEM by phone and e-mail. 
 
Health and Safety Protocols 
Ensuring the health and safety of field personnel is the responsibility of every member of the staff for the 
project. The collective effort of all staff members in providing a healthy and safe work environment will 
minimize or eliminate the potential for accidents. In general, the following safety protocol will be 
followed to protect the field staff: 
 

1. Bring and wear appropriate personal protective equipment (safety vests, eye protection, steel-
toed shoes).  

2. Perform field work in teams of two whenever possible. 

3. Bring a cell phone and first aid kit on all field site visits. 

4. Exercise caution when encountering any wildlife, off-leash pets, and hazardous plants. 

5. Many outfalls are in remote areas that may be near gathering places for homeless or transient 
individuals. Do not enter a potentially hostile area.  Exercise caution when accessing manholes and 
outfall areas and when encountering uneven or slippery terrain (rip rap), steep slopes, and 
possible sharp objects such as broken glass, gabion baskets, metal, fencing, needles, or any debris 
with sharp or pointed edges or corners. 

6. Schedule screening when the forecast does not include the potential for severe weather or 
environmental conditions (thunderstorms, windy conditions, extreme heat, extreme cold, poor air 
quality).  

7. Storm sewers contain a variety of water-borne bacteria and other harmful chemicals. Wash hands 
or use anti-bacterial wipes or hand gels liberally, especially prior to lunch breaks, etc. 

8. Any work in confined spaces will be performed by technicians who are appropriately trained and 
certified for such work. 

 
Additional Health and Safety Guidance can be found in Appendix D. 

 
Evaluation of Monitoring Data 
These dry weather screening data provide a snapshot of conditions at a number of locations in the 
County. The information obtained from outfall monitoring and facility inspections can be used to help 
identify potential sources of unauthorized non-stormwater discharges and refine outreach messaging and 
recommendations for applicable BMPs or improved housekeeping at screened facilities.  
 

Annual Monitoring Reports 
Outfall Screening at Shirlington Commercial District and South Four Mile Run Drive Industrial Area  
An annual monitoring report will be developed that includes information on each of the stormwater 
outfalls screened in the Shirlington commercial district and South Four Mile Run Drive industrial area. The 
following information will be provided in the report: outfall location, weather conditions, whether flow is 
present or not, sampling results if applicable, observations of site conditions, summaries of any follow-up 
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investigations, photographs of outfalls, field forms, and any additional photos taken during screening 
events.  
 
IHRR Facilities (Hot Spot) Inspections 
An annual report will be prepared that includes a list of the thirty-five facilities that were inspected, and 
summary of the conditions observed. A summary of any follow-up activities taken as a result of inspection 
findings will be included in the report.   

 
MS4 Permit Reporting 
Per the permit, the following information will be provided in Arlington County’s MS4 Annual Report 
submitted to VA DEQ. 

• An updated summary of the procedures and annual schedule for conducting dry weather 
screening for the selected outfalls.  

 
• The total number of outfalls included as part of the permittee’s MS4, the number of outfalls 

screened during the reporting period as part of the dry weather screening program, a list of 
locations upon which dry weather screening was conducted, the results and any follow-up actions 
including a summary of each investigation conducted by the operator of any suspected illicit 
discharge. The summary will include (i) the date that the suspected discharge was observed; (ii) 
how the investigation was resolved, including any follow up, and (iii) resolution of the 
investigation and the date the investigation was closed.  

 
• A summary of the facilities inspection program that occurred during the annual reporting period. 

Each facility report shall include the name and the location of the facility; visual inspections 
including points of connection to the MS4 for dry weather flows that document evidence of 
staining or illicit discharges and any other findings determined to be potentially contributing 
significant sources of pollutants to the MS4; the results of any observed dry weather flows 
investigations; and steps taken to eliminate any unauthorized non-stormwater-discharges. 
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Appendix A – Sampling Procedures for Dry Weather Outfall Screening 
 
Procedures for Water Chemistry Testing 
Water chemistry and water quality measurements of outfall flow (if present) will be obtained using a 
single analyte meter, portable photometers, or/and multiparameter sondes. The photometer and single 
analyte meter will measure concentrations of targeted, specific analytes that will be used to assess 
whether a possible illicit discharge exists. The multiparameter sonde measures water quality parameters 
such as conductivity, pH, and temperature as a secondary assessment of illicit discharge potential.  
Samples to be tested for nitrate, nitrite, and phosphorus will be placed on ice and tested in a controlled 
location (e.g., a laboratory). 

 
Photometer (or equivalent) 
The water chemistry testing equipment to be used during the field screening will consist of an 
economical, portable, battery powered photometer. Such photometers are versatile and can be 
configured to screen for a variety of indicators (e.g., ammonia and chlorine) of an illicit discharge. The 
detection range is appropriate to the screening criteria that are being employed. Dedicated single-analyte 
comparator kits will be used for analytes for which photometric analysis is not available. 

 
Calibration 
Initial calibration of the photometer is achieved by inserting the zeroing ampoule from the appropriate 
test kit. Photometric solutions and ampoules that are expired shall not be used for field screening. There 
are no specific QC requirements for field photometers except for practicing proper technique in the field 
in accordance with the manufacturer’s instructions. The portable photometer will be maintained 
according to the manufacturer’s specifications. 

 
Preparing sample 
Depending on the test, the sample is prepared by pouring a measured amount of sample water into a 
sample cup. An appropriate chemical is added to the sample in the cup. A testing ampoule from the 
appropriate kit is inverted into the sample and the tip snapped off against the side of the cup, allowing 
the sample to flow into the ampoule.  

 
Reading sample 
The sample is read by wiping the exterior of the ampoule completely dry and inserting it into the sample 
cell adaptor. The mark on the ampoule is lined up with the arrow on the bottom of the adaptor. The 
ampoule is covered with a light shield, and the photometer is instructed to measure the sample. The 
photometer automatically waits the specified development time, then displays the result in parts per 
million (ppm) of the particular analyte. 

 
The following steps are specific to Chemetrics test kits for chlorine, ammonia, nitrate, nitrite, and 
phosphorus.  If other kits are used, follow manufacturer instructions.   

 
Total Chlorine 

1. Rinse sample cup from Chlorine Test Kit three times.  Fill to 25 ml mark with sample. 
2. Add 5 drops Activator Solution, stir briefly with ampoule tip, wait 1 minute. 
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3. Place ampoule in sample cup and snap tip by pressing on side of cup. Allow ampoule to fill (it will 
leave a small bubble, which facilitates mixing). 

4. Invert ampoule several times to mix, allowing bubble to travel from end to end each time. Tap 
ampoule on hard surface to cause any small bubbles to rise to top of liquid. 

5. Wipe ampoule completely dry. Continue with directions under Reading Sample. 
• Use program number 32 
• There will be a 1-minute automatic wait for color development 
 

Ammonia 
1. Rinse sample cup from Ammonia Test Kit three times.   
2. Add 5 drops of Stabilizer Solution to the empty sample cup. 
3. Fill to 25 ml mark with sample. 
4. Add 2 drops Catalyzer Solution, stir briefly with ampoule tip. 
5. Add 2 drops Activator Solution, stir briefly with ampoule tip. 
6. Immediately place ampoule in sample cup and snap tip by pressing on side of cup. Allow ampoule 

to fill (it will leave a small bubble, which facilitates mixing). 
7. Invert ampoule several times to mix, allowing bubble to travel from end to end each time. Tap 

ampoule on hard surface to cause any small bubbles to rise to top of liquid. 
8. Wipe ampoule completely dry and wait 15 minutes for color development. Continue with 

directions under Reading Sample. 
 

Nitrate 
1. Using the syringe or pipet, measure and dispense 2 mL of the sample to be tested into the 

reaction tube. Dilute to the 15 mL mark with distilled water. 
2. Empty the contents of one Cadmium Foil Pack into the reaction tube. Cap the reaction tube and 

shake it vigorously for exactly 3 minutes. Allow the sample to sit undisturbed for 2 minutes. 
3. Pour 10 mL of the treated sample into the empty 25 mL sample cup, being careful not to transfer 

any cadmium particles to the sample cup.  
4. Place ampoule in sample cup and snap tip by pressing on side of cup. Allow ampoule to fill (it will 

leave a small bubble, which facilitates mixing). 
5. Invert ampoule several times to mix, allowing bubble to travel from end to end each time. Tap 

ampoule on hard surface to cause any small bubbles to rise to top of liquid. 
6. Dry the ampoule and wait 10 minutes for color development. 
7. Insert the ampoule into the photometer, flat end first, and obtain a test result 

 
Nitrite 

1. Fill the sample cup to the 25 mL mark with the sample to be tested. 
2. Place the ampoule, tip first, into the sample cup. Snap the tip. The ampoule will fill leaving a 

bubble for mixing. 
3. To mix the ampoule, invert it several times, allowing the bubble to travel from end to end. 
4. Dry the ampoule and wait 10 minutes for color development. 
5. Insert the ampoule into the photometer, flat end first, and obtain a reading in ppm (mg/Liter) 

nitrite-nitrogen (NO2-N). 
 

Total Phosphorus 
1. Preheat the digestor to 150°C. 
2. Remove the cap from a Total Phosphate Vial and add 5 mL of the sample to be tested. 
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3. Remove the Oxidizer Powder from the storage bag. Replace the flat cap on the bottle of Oxidizer 
Powder with the powder dispenser cap. Open the plug on the top of the powder dispenser cap. 
Position the dispenser above the vial and press the button once to dispense a single dose. 

4. Securely cap the Total Phosphate vial. Invert the vial several times to mix the contents. 
5. Place the vial into the preheated digestor. Allow the vial to heat in the digestor for 30 minutes at 

150°C. 
6. Turn the digestor off and remove the hot vial from the digestor and place it in a rack to cool to 

room temperature. Allow at least 30 minutes for the vial to cool.  
• CAUTION: The hot vials are under pressure and may shatter if dropped or rapidly cooled. 

7. Wipe the exterior of the vial until it is clean and dry. Place the vial into the photometer sample 
compartment and zero the instrument. 

8. Remove the vial from the photometer. Using the syringe with tip provided, dispense 1 mL of 
Neutralizer Solution into the vial using care not to touch the syringe tip to sides of the vial. 
Securely cap vial. Invert the vial several times to mix the contents.  

• If the syringe tip comes in contact with the glass vial, the tip will become contaminated 
and must be cleaned before it is used again. 

9. Add 3 drops of Stabilizer Solution. Securely cap vial. Invert the vial several times to mix the 
contents. 

• For samples with more than 5000 ppm chloride, adjust the drops of Stabilizer Solution: 
5000-10,000 ppm Chloride; use 5 drops 10,000-20,000 ppm Chloride; use 7 drops 10.  

10. While holding the double tipped ampoule in a vertical position, snap the upper tip using the tip 
breaking tool. Invert the ampoule and position the open end over the vial. Snap the upper tip and 
allow the contents to drain into the vial. Securely cap the vial. Invert the vial several times to mix 
the contents. 

11. Remove the cap from the vial and place the funnel into the neck. Remove the Reducer Powder 
from the storage bag. Add 1 full scoop of the Reducer Powder to the Total Phosphate vial. Tap 
the funnel gently on the neck of the vial to make sure that all of the powder falls into the vial. 

12. Securely cap the Total Phosphate vial. Shake the vial vigorously for 10 seconds to dissolve the 
powder and mix the contents. 

13. Wipe the exterior of the vial until it is clean and dry and wait 2 minutes for color development. 
Read the vial in your photometer. If necessary, use the calibration equation below to obtain test 
results in ppm P. Accuracy may be impaired if test results are outside the stated test range.  

• ppm P = 0.12 (abs)2 + 1.69 (abs) - 0.02  
• NOTE: To convert test results to ppm PO4, multiply test result by 3.06. 

 
Detergents 
Fill zero test tube (in detergents test kit) with distilled water and wipe dry. Insert into sample cell 
compartment. Press and hold button until display reads “---” then “0.00.” 
 

1. Rinse red-tipped dropper bottle with sample 3 times, then fill to line with sample. 
2. While holding ampoule in vertical position, snap upper tip using tip-breaking tool. 
3. Invert ampoule and position open end over open dropper bottle.  Snap upper tip and allow to 

drain into dropper bottle. 
4. Cap dropper bottle and shake vigorously with thumb on red cap for 30 seconds. 
5. Loosen and re-tighten cap and then allow to stand undisturbed for 1 minute. Layers should 

separate. 
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6. Remove red cap and slowly invert over a clean test tube.  Squeeze bottle until all of the clear 
chloroform layer is in test tube.  Remaining blue liquid should be disposed of and dropper bottle 
thoroughly cleaned before next sample. 

7. Wipe dry and insert into meter. Allow test tube to stand undisturbed for 4 minutes. 
8. Press and release button; reading will appear immediately (Do NOT hold down button, or you 

will re-zero meter). 
 

FL700 Fluoride Meter Calibration 
Calibrate meter in the low range (0 to 5 ppm) for outfall screening. 

1. Prepare 0.5 ppm fluoride solution by mixing 10ml of 1 ppm fluoride solution with 10ml of DI 
water.  

2.  Pour solution in fluoride meter sample cup to 2nd line. 
3. Add 1 TSIAB reagent tablet in the cup and shake vigorously until it dissipates. 
4. Gently wipe sensor clean with a damp cloth and then dry it. 
5. Place the sensor in the 0.5 solution in the sample cup. 
6. Press the CAL key and “CAL” will show up on the display, with 0.5 and 5.0 ppm reading. 
7. Continue holding the CAL key until 0.5 ppm is blinking.  Release the CAL key once the display 

stops blinking.  The unit then enters Hold mode and is ready for use. 
Calibrate every 12 hours or before every batch of samples. 
Use 1 TSIAB reagent tablet for every sample taken. 
 
Waste Disposal 
Waste containers containing sharps from the field (typically 1-liter polypropylene bottle) will be capped, 
marked clearly as “glass” and placed in the trash. Waste containers containing liquid waste from 
screening tests (typically 4-liter glass jugs) will be stored in a secure location for pick up by licensed 
hauler.  
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Checklist of field equipment and supplies for dry weather outfall screening 

Item  

Field maps (large and small scale) of study area  
GPS antenna  
GPS display   
Spare GPS Batteries  
Field data sheets (spare) on waterproof paper  
Pencils  
Measuring tape  
Flashlight  
Insect repellent  
Chest waders  
Knee boots  
First-aid kit  
Outfall water quality screening kit(s) and procedure manuals  
Calibrated sonde and display  
Backpack  
Orange/reflective vests  
Work gloves  
County letter of introduction  
Digital camera  
Spare batteries for digital camera  
Swing sampler and extender pole  
Polypropylene bottles for sharps/waste  
Polypropylene bottles (500 ml) for nutrients sample  
250-mL plastic cup  
500-mL wash bottle containing distilled water  
Gallon cubitainer (or equivalent) containing distilled water  
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Appendix B – Field Form for Dry Weather Outfall Screening  
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Form adapted from Brown, et al. 2004)  
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Appendix C - Form for Dry Weather Screening Facility Inspections  
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Appendix D – Health and Safety Guidance for Dry Weather Screenings / Inspections 
 
Health and safety responsibility and accountability involves every employee. The collective effort of all 
employees in providing a healthy and safe work environment will minimize or eliminate the potential for 
accidents. In general, field sampling will require the following safety protocol to protect the field staff: 
 

1. Perform field work in teams of at least two. 

2. Provide information to others about location of the work area  / where field work will be done. 

3. Bring cell phone and first aid kit on all field site visits. 

4. Exercise caution when encountering any wildlife and hazardous plants. In addition, many outfalls 
are located in remote areas that may be near gathering places for homeless or transient 
individuals. Do not enter a potentially hostile area. 

5. Use common sense during electrical storms and/or when severe conditions (e.g., high wind, hail) 
develop. The safety of field staff overrides all other considerations. 

5. Storm sewers contain a variety of water-borne bacteria and other harmful chemicals. Wash 
hands or use anti-bacterial wipes or hand gels liberally, especially prior to lunch breaks, etc. 

6.    While traveling to and from the job site, employees shall: obey all federal, state and local 
regulations regarding seat belt use, all traffic laws, and any other laws regarding proper conduct 
in public areas. 

Personal Protective Equipment (PPE) 
Engineering and administrative controls will be used as the primary means of exposure control, as 
required by OSHA standards.  However, PPE may also be necessary to further minimize potential 
employee exposure. All employees shall dress appropriately for the tasks to be performed. Specialized 
health and safety equipment, including personal protective equipment, monitoring equipment, and other 
devices designed to protect the employee shall be issued to the employee on an as-needed basis. 

 
Employees performing field activities have the potential of coming in contact with hazardous materials. 
Many of these hazardous materials can cause significant injury or illness through acute or chronic 
exposures. For field work, all field employees are required to wear the following basic PPE: 

• Appropriate work clothing 
• Steel-toed shoes 
• Safety glasses 
• Hard hat (when overhead hazards exist or required at facility) 

 
Flora and Fauna of Concern 
During the course of field activities, employees may come in contact with a wide range of dangerous or 
toxic animals and plants. Dangerous animals may include black widow and brown recluse spiders; fire 
ants; mosquitoes and biting flies; bees, wasps and hornets; ticks and chiggers; microbial organisms (e.g., 
found in water, soil, and air and on carrier/host organisms); rabid mammals; and venomous snakes. 
Dangerous plants may include thorny plants; poison ivy, oak, and sumac; and molds, mildews, and fungi 
(which may cause allergic reactions). Contact with these organisms can cause effects from simple 
discomfort (such as from thorny bush scratches) to severe allergic reactions and possibly death. If 
interactions do occur, take appropriate actions related to specific interaction and individual response to 
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interaction.  Employees should information team members if they have allergies to insect bites and 
whether they carry an Epi-Pen or medication for an allergic reaction.  
 
Remote Locations / Areas  
A monitoring site may be located in areas not readily accessible by vehicle. Communication will be 
maintained from the sampling team to a base station in the event of an emergency. Employees need to 
pay attention to their surroundings.  Some areas may be near gathering places for homeless or transient 
individuals. Do not enter a potentially hostile area. 
 
Unknown Hazardous Substances and Wastes  
The nature of monitoring and inspection field work often times requires the investigation of unknown 
hazardous substances or wastes. Because of the serious personal and environmental consequences of 
unintentional release of chemicals, very specific health and safety procedures must be implemented to 
monitor ambient conditions, mitigate releases to the environment, and protect workers from exposure.  
 
Bloodborne Pathogens  
Exposure to bloodborne pathogens (BBP) is possible in the case of certain emergency situations. 
Personnel may be exposed to body fluids. These fluids could contain pathogens that have the potential 
for causing disease in humans.  
 
Weather-Related Hazards  
Weather-related hazards include the potential for heat or cold stress, electrical storms, high winds, and 
limited visibility. These hazards correlate with the season in which site activities occur. In the event of 
adverse weather conditions, the Field Team Leader will determine if work can continue without 
endangering the health and safety of site personnel. 
 
Heat and Cold Stress  
This section is applicable to all personnel involved in field work as well as any other workers who may be 
exposed to temperature stress conditions.  
 
Heat Stress 
Heat stress is a significant potential hazard during the warmer months. Heat stress manifests itself as one 
of three conditions: heat cramps, heat exhaustion, or heat stroke. Heat cramps are brought about by a 
prolonged exposure to heat. As an individual sweats, water and salts are lost by the body, triggering 
painful muscle cramps. The signs and symptoms of heat cramps include: 

• Severe muscle cramps, usually in the legs and abdomen 
• Exhaustion, often to the point of collapse 
• Dizziness or periods of faintness. 

First aid treatment includes shade, rest, and fluid replacement. The individual will drink 
electrolyte-replacement fluids, which will be made available to field personnel. If the individual has not 
recovered within ½ hour, then he/she will be transported to the hospital for medical attention. 
 
Heat exhaustion usually occurs in a healthy individual who has been exposed to excessive heat while 
working or exercising. Blood collects near the skin in an effort to rid the body of excess heat. The signs and 
symptoms of heat exhaustion include: 

• Rapid and shallow breathing 
• Weak pulse 
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• Cold and clammy skin, with heavy perspiration 
• Skin appears pale 
• Fatigue, weakness, and/or dizziness 
• Elevated body temperature 

 
First aid treatment includes cooling the victim, elevating the feet, and replacing fluids. If the individual has 
not recovered within ½ hour, he/she will be transported to the hospital for medical attention. 
 
Heat stroke occurs when an individual is exposed to excessive heat, and their body systems become 
overwhelmed by heat and begin to stop functioning. This condition is a medical emergency, requiring the 
immediate cooling of the victim and transport to the hospital immediately. The signs and symptoms of heat 
stroke include: 

• Victim has stopped sweating 
• Dry, hot, red skin 
• Body temperature approaching or above 105° F 
• Dilated (large) pupils 
• Loss of consciousness; victim may lapse into a coma 

 
Local weather conditions may produce an environment which will require restricted work schedules in 
order to protect employees. The Field Team Leader will observe workers for any potential symptoms of 
heat stress. Adaptation of work schedules and training in recognition of heat stress conditions will help 
prevent heat-related illnesses from occurring. 
 
Cold Stress 
Cold stress is a danger at low temperatures and when the wind chill factor is low. Cold stress is generally 
described as a local cooling (frost nip, frost bite, and freezing) or a general cooling (hypothermia). 
Personnel working outdoors in temperatures at or below freezing may be subject to local cooling. Areas 
of the body that have a high surface area-to-volume ratio, such as fingers, toes, and ears, are the most 
susceptible.  
The three categories of local cooling include: 

• Frost nip - characterized by a blanching or whitening of the skin 
• Frost bite - skin has a waxy or white appearance and is firm to the touch, but the tissue beneath is 

resilient 
• Freezing - skin tissue is cold, pale, and solid 

 
Frost nip and frost bite first aid includes covering the affected area with warmth and retreating to a warm 
area. Frozen tissue is a medical emergency, and the victim will be transported to the hospital 
immediately. 
 
General cooling (hypothermia) occurs when exposure to cold reduces body temperature. With prolonged 
exposure, the body becomes unable to maintain its proper internal temperature. Without treatment, 
hypothermia will lead to stupor, collapse, and death.  
 
The signs and symptoms of mild hypothermia include: 

• Shivering 
• Numbness 
• Drowsiness 
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First aid for mild hypothermia includes using heat to raise the individual's body temperature. Heat may be 
applied to the victim in the form of heat packs, hot water bottles, and blankets. 
 
The signs and symptoms of severe hypothermia include: 

• Unconsciousness 
• Slowed respiration or respiratory arrest 
• Slowed pulse or cardiac arrest 
• Irrational or stuporous state 
• Muscular rigidity 

 
First aid for severe hypothermia includes handling the victim very gently; rough handling may set off an 
irregular heartbeat. Do not attempt to re-warm the severely hypothermic victim; re-warming may cause 
the development of an irregular heartbeat. Severe hypothermia is a medical emergency, and the victim 
will be transported to the hospital immediately. 
 
Prevention of cold stress is a function of whole body protection. Adequate insulated clothing will be worn 
when the air temperature drops below 50 °F. Reduced work periods may be necessary in extreme 
conditions to allow adequate periods in a warm area. 
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