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REPORTING ON GUIDELINE IMPLEMENTATION 
 
The results or findings generated through the implementation of the UICER guidelines will be documented by the 
City of Portland.  Documentation may include electronic mail, letters, memoranda, spreadsheets, work sheets, or 
reports depending on the scope and complexity of the evaluation or response.  Data, records, reports, etc.  will be 
maintained in the UIC Program files and will be available for review upon request.  
 
Evaluation and Response results and/or findings will be summarized in the Annual UICMP Report submitted to 
DEQ in November of each year.  The Annual UICMP Report will include the following information, as necessary 
and appropriate: 
 

1. Summary of information accumulated during the annual reporting period including: 
a. Guidelines Implemented; 
b. Issues or UICs evaluated; 
c. Analysis of information accumulated during the annual reporting period; and  
d. Key findings or results. 

2. Summary of planned evaluation or response activities for the upcoming permit year. 
 
EVALUATION AND RESPONSE GUIDELINE LIMITATIONS 
 
The guidelines provide a range of actions that may be implemented by employees of the City of Portland to 
determine UIC compliance, identify a pollutant source, initiate a response action, or demonstrate groundwater 
protection.  The guidelines describe the thought process and general steps that the City may use to evaluate UICs 
in order to make timely, conclusive decisions regarding UIC compliance with WPCF permit requirements.  These 
guidelines are intended to provide flexible, dynamic, and iterative approaches to evaluating UICs and will be 
applied and adapted on a site-specific basis, as determined necessary and appropriate by the City of Portland, 
based on factual information.  The specific scope of actions implemented from the guidelines will vary, based on 
site-specific conditions, available information, and the complexity of the issue.   
 
The guidelines generally are designed to apply larger, more complex issues or sites with the highest likelihood for 
adversely impacting groundwater quality or exceeding permit limits.  Only limited elements of the information or 
data described in the guidelines may be necessary or applicable for relatively simple or straightforward issues.  
The level of effort and application of the additional detailed elements, described in the guidelines, will increase as 
appropriate to evaluate complex multivariate issues. 
 
The information contained in the guidelines should be interpreted and used in a manner that is consistent with the 
Water Pollution Control Facilities Permit for Class V Stormwater Underground Injection Control Systems issued 
by DEQ on June 1, 2005 to the City of Portland.  The guidelines are intended to clarify WPCF permit 
requirements; but they are not intended to modify the permit.   
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Step 3: UIC Field Verification 
 
For UICs that have estimated separation distances that are less than those specified by Table F-1 of the WPCF 
permit, one or more of the following tasks may be performed, if necessary and appropriate, to determine if the 
minimum separation distance is met.  The tasks listed under this step may be performed concurrently or 
sequentially, depending on UIC specific information and timing of other steps.  To the extent practicable, the City 
will attempt to limit the number of field visits to optimize the evaluation schedule and to reduce evaluation costs. 

A. Verify UIC location and accessibility 

a. Perform site visit to verify UIC location against the available record. 

b. Verify accessibility of sedimentation manhole and UIC sump. 

c. Determine if survey (horizontal or vertical) is needed to locate UIC. 

d. Survey if appropriate. 

B. Verify total depth of UIC sump (note: coordinate with Step C below if practicable). 

a. Measure total depth of UIC sump. 

b. Assess, to the extent feasible, if total depth measurement represents: 

i. Top of sediment (if present); or 

ii. Bottom of UIC. 

c. Check for presence of water in the UIC (see Step 3(C)). 

d. Determine if UIC should be cleaned to improve accuracy of UIC depth measurement. 

i. If depth of UIC is unknown or likely contains a significant amount of sediment, issue a work 
order to have BOM clean the UIC system. 

ii. Once the UIC cleaning is performed, repeat Step 3(B). 

C. Determine if groundwater is likely to be present within UIC perforations. 

a. If the estimated separation distance is > 3 feet, go to Step 4.   

b. If the estimated separation distance is < 3 feet: 

i. Inspect subject UIC during period of high groundwater (e.g., February – May), to determine if 
groundwater is present within the UIC. 

ii. Measure the depth to water (if present) from land surface.  Water level measurement should not 
be taken during or immediately after a storm event.  To the extent practicable, measurements 
should be made following at least 2 days with no precipitation to allow collected stormwater to 
infiltrate to minimize the potential of obtaining false readings. 

iii. Measure the total depth of UIC (see Step 3(B)). 

iv. Calculate the height of the water column in the UIC by subtracting the measured depth to water 
from the measured total depth of the UIC. 

c. If water is observed within the UIC, assess to the extent practicable, if the observed water is 
groundwater, stagnate water trapped within the base of the UIC (i.e., bottom 2 to 3 feet of UIC), or 
slowing infiltrating stormwater discharge. 
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D. Recalculate separation distance using new data obtained from Step 3. 

a. If water (believed to be groundwater) is observed in the UIC and the water level is estimated to be 
within the UIC perforations (i.e., > 2 feet of standing water within the UIC sump), go to Compliance 
Determination.  

b. If groundwater is not observed during representative seasonal high groundwater period, go to Step 4. 
 
Step 4: Separation Distance Weight-of-Evidence Evaluation 
For UICs that have estimated separation distances that are less than those specified by Table F-1 of the WPCF 
permit and it is estimated that the seasonal high groundwater level is below the total depth of the UIC (e.g., 
estimated separation distances between > 0 and < 10 feet), a weight-of-evidence evaluation will be performed, if 
needed and appropriate, to determine if the UIC is compliant with the permit or if further evaluation is needed.  
The weight-of-evidence evaluation may include the following steps to use as necessary and appropriate, to 
determine if it is reasonably likely that the required separation distances presented in Table F-1 of the permit are 
met. 
 

A. Develop Hydrogeologic Conceptual Site Model.   

Develop a simplified Hydrogeologic Conceptual Site Model (HCSM) of the subject UIC(s).  The HCSM 
should present a conceptual understanding of the hydrogeological and hydrological system in the vicinity 
of the subject UIC.  It should consider the following data and information previously collected in Steps 2 
through 3, as appropriate: 

a. Available data and information (Step 2) on the subject UIC(s) including: 

i. UIC Total Depth; 

ii. UIC Location; 

iii. Local and Region Topography; 

iv. Proximity to surface water bodies; and 

v. Local and regional surface water and groundwater information. 

b. Field verified UIC completion depth (see Step 3); and 

c. Field verified presence of groundwater in UIC during seasonal period of high groundwater (see Step 
3). 

d. The HCSM should include information on the following, as needed and appropriate: 

i. Summary of site geology and hydrogeology, which may include: 

1. Available boring logs, test pit logs, public water well logs, etc.; 

2. Nature and extent of local geologic units; 

3. Geologic or hydrogeologic cross sections; and 

4. Available water level measurements. 

ii. Conceptual description of localized surface water hydrology (e.g., description of local storm 
water flow and management); 

iii. Factors that influence stormwater infiltration; groundwater recharge and discharge (e.g., soil 
types, geologic, surface water bodies), such as: 

1. Soil types or geologic units; 
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2. Location of UICs; 

3. Groundwater flow direction (vertical and horizontal); and 

4. Physical characteristics of water-bearing zones (i.e., aquifers). 

iv. Data and information that has been field verified, directly observed, or is documented in 
professional written reports, files, field notes, etc., and prepared by an appropriate professional(s). 

v. Data and information from a reliable professional(s), based on little to no field verification (i.e., 
anecdotal information), on casual observations or indications, and/or information passed by word-
of-mouth but not documented in written profession reports, files, or notes. 

vi. Maps that illustrate the following: 

1. UIC system layout (location of UIC(s), proximity to surface water bodies); 

2. Topography; 

3. USGS estimated depth to groundwater; 

4. Measured Depth to groundwater; or 

5. Depth of UICs. 

B. Estimate reasonably likely depth to groundwater. 

a. Based on consideration of the HCSM, the level of confidence of the information (see description 
below) and the data used in the HCSM, and best professional judgment, estimate whether the 
separation distance is reasonably likely to meet the permit required distances. 

i. If the estimated separation distance, based on the weight-of-evidence evaluation, is 
reasonably likely to be > 10 feet, the UIC will be assumed to be compliant.  Document 
compliance status using the Compliance Determination Procedure. 

ii. If the estimated separation distance, based on the weight-of-evidence evaluation, is 
reasonably likely to be < 10 feet, the UIC will be assumed to be non-compliant and will be 
identified for Corrective Action in accordance with the Corrective Action Plan (CAP; City of 
Portland, 2006). 

b. If data of known and verifiable quality, are available to determine compliance status,  the City may at 
its discretion either perform further evaluation actions as described in Section 5 of the UICMP.  
Additional actions may include:  

i. Performing a limited field investigation(s) to observe site-specific conditions such as 
measuring the depth of groundwater in nearby wells (if any), advancing soil borings, or 
installing piezometers using the further evaluation guidelines presented in the UICMP. 

ii. Demonstrating groundwater is protected using the Groundwater Protectiveness 
Demonstration guideline (UICER No. 6). 

iii. Requesting written DEQ approval of a permit modification (see Policy & Regulations BMP), 
based on a demonstration that a decrease in separation distance is protective of groundwater 
quality (see Groundwater Protectiveness Demonstration guideline (UICER No. 6, ). 
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Bureau of Environmental Services 
 

UIC Evaluation and Response Guideline No. 2 
 

MADL Exceedances 
 
PURPOSE 
 
This City of Portland Bureau of Environmental Services (BES) UIC Evaluation and Response (UICER) guideline 
provides the basic process that will be followed in the event that stormwater discharge concentrations exceed the 
maximum allowable discharge limits (MADLs) specified in Table 1 of the Oregon Department of Environmental 
Quality (DEQ) issued Water Pollution Control Facility (WPCF) permit (No. 102830) during an individual storm 
event or the annual mean concentration.  Stormwater sampling and analyses requirements are defined in the final 
Stormwater Discharge Monitoring Plan (submitted to DEQ on August 31, 2006). 
 
APPLYING THE GUIDELINE 
 
In addition to the required notification and reporting requirements described below, BES may undertake further 
evaluation and/or response actions, as necessary and appropriate, to evaluate and address MADL exceedances.  
Further evaluation may be used to identify potential pollutant sources, assure adequate data are available to 
calculate the annual mean pollutant concentration(s), demonstrate groundwater is protected, and support 
corrective actions or response actions.  The steps described in this guideline are intended to define the types and 
quality of data that may be needed to demonstrate permit compliance and groundwater protection.  This 
information will be used in determining whether an individual UIC or group of UICs is compliant with permit 
conditions using information of known and verifiable quality.   
 
The steps described in this guideline are intended to clearly define the types and quality of data needed to 
determine UIC permit compliance.  Non-compliant conditions will be defined based on known and verifiable 
information that is determined to have a high or medium confidence level, as described below:   
 

Level of 
Confidence 

Description 

High 
Data and information that is based on: field verification of the characteristic(s) being 
evaluated; direct observations; written professional reports; or contained in files, field 
notes, etc. prepared by an appropriate professional. 

Medium 

Data and information obtained from a reliable professional that is based on:  limited field 
verification; casual observations or indications; anecdotal information passed by word-of-
mouth but not documented in written professional reports; files, field notes, etc. prepared 
by an unknown author with known original study objectives (limited data quality); and 
data interpreted or extrapolated, based on best professional judgment, from nearby sites or 
information. 

Low 

Data and information is based on:  no field verification; no direct observations; third party 
anecdotal information; limited or no written documentation; files, field notes, etc. prepared 
by an unknown author with unknown original study objectives (unknown data quality); 
and other data or information that cannot be directly verified or confirmed. 
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PERMIT REQUIREMENTS 
 
Individual Storm Events.  Schedule C, Section 9 of the WPCF permit requires that for an individual storm event 

in which a MADL concentration is exceeded, the City must notify DEQ of the exceedance within seven days 
after review, but not exceeding 30 days after receipt of the laboratory data. The written notification must 
include, at a minimum, the following:  
 a. The pollutant of concern;  
 b. The public UIC at which the exceedance occurred; and  
 c. The potential source(s), if known.  
  

Annual Mean Concentration.  The WPCF permit requires: 
 
 Schedule B,  Section 7(a)(vii) -  

“A discussion of compliance response actions taken to correct a MADL annual mean exceedance.” 
 
 Schedule C,  Section 10. Compliance Response Action for Annual Mean MADL Exceedance - 

“a. If, at the end of a wet season monitoring period, an annual mean concentration for any MADL in 
Table 1 is exceeded, the Permittee must:  
i. Implement a compliance response action to correct the exceedance within the first wet season 

following the exceedance;  
ii. Notify the Department in writing within 7 days of determining exceedance of the annual mean 

MADL. The written notice must include the public UIC location, the pollutant, and the annual 
mean concentration; and  

iii. Discuss the following in the annual monitoring report of Schedule B.7 for the wet season in 
which the exceedance occurred:  
(1) The location of the public UIC(s) where the pollutant occurred;  
(2) The pollutant(s) of concern and the concentrations for the wet season monitored, including 

the annual mean MADL concentration; and  
(3) The compliance response action proposed, being taken, or taken by the Permittee to correct 

the exceedance.  
b. If the annual mean concentration of any MADL in Table 1 is exceeded for two consecutive wet 

seasons, the Permittee must either decommission the public UIC or initiate a corrective action in 
accordance with Schedule C.12.g. to bring the annual mean MADL concentration into compliance 
with Permit conditions.” 

 
In addition, DEQ states1 that “An exceedance of the annual mean concentration triggers a compliance 
response action. The Department does not consider the exceedance of the annual mean concentration as a 
permit violation. However, any failure to take a compliance response or corrective action is a permit 
violation... . “ 

 

                                                 
1  “Fact Sheet and Class V Underground Injection Control (UIC) WPCF Permit Evaluation” prepared by DEQ for permit number: 

102830, prepared by DEQ, dated June 1, 2005.  Section 4.3.3. 
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NOTIFICATION AND REPORTING 
 
Notification and reporting requirements of individual stormwater event and annual mean MADL exceedances are 
described in the Quality Assurance Project Plan (QAPP; City of Portland, 2006).  The QAPP describes the 
contents and schedule of the MADL exceedance report(s) and the annual Stormwater Discharge Monitoring 
report.  In addition, annual monitoring reports must include (Permit Schedule B, Section 7) identification and 
discussion of any exceedance of an individual storm event MADL or annual mean MADL concentration, 
including:  

(1) Any potential cause of the exceedance, to the extent practicable and if known; and  
(2) Actions taken during the wet season to reduce the concentration of the pollutant of concern. 

 
FURTHER EVALUATION FRAMEWORK 
 
Steps 1 through 3, below, describe the general framework that may be followed to evaluate the MADL 
exceedance(s).  The sequence presented is intended to be flexible and dynamic to address site-specific 
circumstances.  Some steps may be performed concurrently to optimize staff resources and to eliminate potential 
overlap between steps (e.g., individual field visits identified in the discrete steps may be combined to reduce field 
staff time and to streamline the schedule).  The actual steps performed and sequencing of the steps will be 
determined based on site-specific facts regarding each UIC or group of UICs.   

Implementation of this guideline, to the extent feasible and practicable, will be performed considering the priority 
(see UICMP Appendix G: Prioritization Procedure) of the individual UIC or group of UICs.  The overall goal is 
to address those UICs with the greatest likelihood of adversely impacting groundwater.  However, as noted in 
Appendix H, implementation of this guideline will also consider other factors, including the following:  

• Permit requirements; 
• Geographic proximity of other UICs being evaluated; 
• Site or issue specific conditions; 
• Scope of evaluation (e.g., number of UICs to be evaluated); 
• Staff, equipment, and funding availability; 
• Other BES and Capital Improvement Program (CIP) priorities or ongoing or planned projects; 
• Relationship to watershed or other citywide projects (e.g., sewer, transportation);  
• Opportunities to streamline or more efficiently perform further evaluation activities (e.g., grouping 

similar problems, geographic approach); and  
• Best professional judgment. 

 
Step 1: Review Available Analytical Data 

A. Compile analytical data for pollutant(s) exceeding its MADL including:  
a. Current permit year pollutant concentrations for individual sampling events; 
b. Annual mean pollutant concentrations, if available; 
c. Annual mean pollutant concentration calculations, if available; 
d. Previous permit year(s) pollutant concentrations for individual events, if appropriate; and 
e. Previous permit year(s) annual mean pollutant concentrations for MADL exceedances, if available. 

B. Define range of pollutant concentration(s) for pollutant of interest using results of previous stormwater 
sampling events. 

C. Assess if pollutant concentration is an outlier. 
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a. If pollutant concentration is within the known or expected range, continue to Step 2. 
b. If concentration is outside the known or reasonably expected range for the pollutant: 

i. Plot data (e.g., box plot, probability plot). 
ii. Assess if concentration appears to be an outlier. 

1. If data does not appear to be an outlier, proceed to Steps 2 and 3 as appropriate. 
2. If data appears to be an outlier: 

• Consider collecting an additional stormwater discharge sample(s) (see UICER Guideline 
No.6b) from the subject UIC for use in calculating the annual mean concentration, if the 
potential outlier concentration is excluded.  The permit states that the annual mean 
concentration should be based on at least five separate stormwater discharge events during 
the wet season, unless sample collection is beyond the reasonable control of the City (see 
WPCF Permit Schedule B(3)).  

• Consider excluding outlier from calculation of annual mean (See Section 8.2.5.4 of the 
QAPP for discussion of outliers). 

D. If the annual mean concentration exceeds the MADL for the second consecutive wet season, go to 
Compliance Determination or request DEQ approval to: 

a. Perform a Groundwater Protectiveness Demonstration (UICER Guideline No. 6). 

b. Include the UIC in a Regional Assessment (see UICER Guideline No. 7). 
 

Step 2: Assess Potential Source or Cause of MADL Exceedance(s) 
A. Evaluate potential source(s) or cause(s) of the pollutant of interest, as necessary and appropriate, as 

described in Source Identification (UICER Guideline No. 4). 

B. Assess pollutant mobility characteristics (see UIC Prioritization Procedure Tables 1 and 2).  This may 
include: 
a. Solubility; 
b. Chemical portioning coefficients; 
c. Theoretical fate and transport; and 
d. Breakdown or degradation byproducts. 

C. Review information collected regarding the subject UIC system (location, depth to groundwater, drainage 
catchment characteristics, hydrogeology, traffic volume and type, etc.) (see UICER Guideline Nos. 1 and 
4).  

D. Based on information identified in Steps 2A through 2C, determine need for additional evaluation and/or 
response actions. For example: 
a. Identify potential basin characteristics that may help identify pollutant sources or track pollutant 

migration within the UIC drainage area for field inspection (see UICER Guideline No. 4) or source 
investigation (see UICER Guideline No. 5). 

b. If potential pollutant source(s)/cause(s) is identified, go to Step 3. 

E. Assess the need to look beyond the individual UIC with a MADL exceedance to identify if other UICs 
within the vicinity (i.e. “regional”) or with similar characteristics should be further evaluated (See UICER 
Guideline No. 7).   
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Step 3: Identify and Implement Potentially Applicable Response Actions or Further Evaluation 
Activities 

A. Assess magnitude of MADL concentration exceedance (i.e., storm event concentrations divided by 
applicable MADL). 

a. If magnitude2 is < 2 times the MADL, continue stormwater discharge monitoring in accordance with 
the SDMP (City of Portland, 2006) and continue to other steps or other guidelines as necessary and 
appropriate. 

b. If magnitude is > 2 times the MADL, consider implementation of potentially applicable response 
actions, go to the Response Action Guideline (UICER No. 8).   

 
2  Factor of 2 selected based on the ½ the dilution factor used for lead in DEQ’s “Fact Sheet and Class V Underground 

Injection Control (UIC) WPCF Permit Evaluation” prepared by DEQ for permit number: 102830, by DEQ, dated June 1, 
2005.
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Bureau of Environmental Services 
 

UIC Evaluation and Response Guideline No. 3 
 

Proximity to Drinking Water Wells 
 
PURPOSE 
 
This City of Portland Bureau of Environmental Services (BES) UIC Evaluation and Response Guideline (UICER) 
provides the basic process that will be followed to determine if an individual public Underground Injection 
Control (UIC) system (i.e., injection point; injection well) or group of UICs are constructed and operated in 
compliance1 with the Oregon Department of Environmental Quality (DEQ) issued Water Pollution Control 
Facility (WPCF) permit (No. 102830).  Specifically, this procedure evaluates the setback from a UIC to a 
groundwater well used for domestic or public water supply.  Information generated in this evaluation will be 
paired with information from the UIC Stormwater Discharge Monitoring Plan (City of Portland, 2006) to 
evaluate compliance with water quality requirements established in the permit for UICs near domestic or public 
water wells.   
 
APPLYING THE GUIDELINE 
 
This guideline describes the steps BES may follow, as necessary and appropriate, to evaluate and/or verify the 
UIC setback distance or 2-year time of travel for UICs with measured or estimated concentrations greater that the 
maximum allowable discharge limits (MADLs) defined in Table 1 of the permit.  This information will be used in 
determining whether an individual UIC or group of UICs are compliant with permit conditions using information 
of known and verifiable quality.  As described in the Systemwide Assessment Report (City of Portland, 2006), the 
reported setback distances or 2-year time of travel definitions are estimates and contain inherent uncertainties and 
therefore should only be used for identifying and prioritizing the further evaluation of UICs and not for 
determining permit compliance. 
 
The steps described in this guideline are intended to clearly define the types and quality of data needed to 
determine UIC permit compliance.  Non-compliant conditions will be defined based on known, and verifiable 
information that is determined to have a high or medium confidence level, as described below:   
 

Level of 
Confidence 

Description 

High 
Data and information that is based on: field verification of the characteristic(s) being 
evaluated; direct observations; written professional reports; or contained in files, field 
notes, etc. prepared by an appropriate professional. 

Medium 

Data and information obtained from a reliable professional that is based on:  limited field 
verification; casual observations or indications; anecdotal information passed by word-of-
mouth but not documented in written professional reports; files, field notes, etc. prepared 
by an unknown author with known original study objectives (limited data quality); and 
data interpreted or extrapolated, based on best professional judgment, from nearby sites or 
information. 

Low 

Data and information is based on:  no field verification; no direct observations; third party 
anecdotal information; limited or no written documentation; files, field notes, etc. prepared 
by an unknown author with unknown original study objectives (unknown data quality); 
and other data or information that cannot be directly verified or confirmed. 

                                                 
1 Defined in Schedule F, Section 5(gg)(v), of DEQ Water Pollution Control Facilities (WPCF) permit No. 102830). 
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PERMIT REQUIREMENTS 
 
The WPCF permit requires that UICs that are located less than 500 feet from a domestic well, or are within a two-
year time of travel of a public water well, or are located less than 500 feet from a public water well without a 
delineated time of travel, must meet the water quality requirements specified in Table 1 of the permit.  The 
following paragraphs provide specific WPCF permit language regarding UICs and water wells: 

 
Schedule C, Section 12 (Corrective Actions) of the permit reads: 

“. . .A corrective action must be implemented under the following conditions. . .  

iii.  For public UICs within domestic, irrigation or public water well setbacks as defined in Schedule 
F.5.gg, the Permittee must demonstrate through monitoring data that the quality of stormwater 
discharged into the public UIC meets the annual mean Maximum Allowance Discharge Levels 
(MADLs) specified in Table 1. . .” 

 
Schedule D, Section 13 (Corrective Actions) of the permit reads: 

“. . . e. The Permittee may exclude any public UIC authorized by this permit from the non-compliant 
conditions for domestic well or public water system well setbacks, if the Permittee demonstrates any 
of the following conditions are met, and the Department concurs in writing with the exclusion.  The 
Permittee must demonstrate: 

i. The stormwater is pre-treated prior to discharge to the public UIC to meet limits established in 
Table 1; and/or  

ii. Irrigation wells cannot be used as a drinking water supply source through enforceable ordinance, 
plumbing code or other legal process. . .” 

 
Schedule F, Section 5(gg) of the permit reads: 

“. . . Non-compliant means a public UIC meets any of the following conditions:  

i.  It is within 500 feet of a domestic or irrigation well and does not meet the water quality limits 
established in the permit;  

ii.  It is within 500 feet of a public water well serving a public water system and does not have a 
Department of Human Services groundwater time-of-travel (TOT) delineation and the water quality 
of the discharge does not meet the water quality limits established in the permit;  

iii.  It is within the 2-year TOT delineated by the Department of Human Services (DHS) for a public 
water well or wells serving a public water system and the water quality of the discharge does not meet 
the water quality limits established in the permit;  

iv.  Any public UIC that does not meet the water quality discharge limits established in the permit at the 
end-of-pipe discharge point into the public UIC; …” 

 
Schedule F, Section 5 of the permit defines the following permit terms: 

“Domestic well means a water supply well used to serve no more than three residences for the purpose of 
supplying water for drinking, culinary, or household uses. Domestic wells include irrigation wells 
because irrigation wells can be used as drinking water supply wells without well modification or 
notification to the Oregon Water Resources Department, unless the Permittee has adopted an enforceable 
regulatory mechanism that prevents the use of irrigation wells for domestic or public drinking water 
supply purposes.” 
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“Irrigation well (See Domestic Well).” 

“Public water system well or public water well means a water supply well serving a public water 
system.”  

“Public water system means a system for the provision of piped water for human consumption, if such 
system has more than 3 service connections or supplies water to a public or commercial establishment 
which operates for a total of at least 60 days per year, and which is used by 10 or more individuals per 
day. Public water system also means a system for the provision to the public of water through constructed 
conveyances other than pipes to at least 15 service connections or regularly serves at least 25 people per 
day for at least 60 days per year. A public water system is a ‘community water system’, a ‘transient non-
community water system’, a ‘non-transient non-community water system’ or a ‘state regulated water 
system.’ “ 

 
DOMESTIC WELL SETBACK AND/OR TIME OF TRAVEL ESTIMATES 
 
Estimation of the well setback is intended to serve as an indicator for identifying and prioritizing UICs with 
setbacks less than 500 feet or within the 2-year time of travel.  Estimated setbacks and 2-year time of travel for 
City-owned UICs are presented in the Systemwide Assessment Report and are based on modeled information and 
are considered preliminary.  This procedure describes the general steps BES will follow to evaluate and/or verify 
UIC proximity to drinking water wells for the purpose of determining compliance with permit conditions.   
 
A list of UICs that may not have the 500-foot setback distance, or are within an estimated 2-year time of travel 
was prepared and included in the Systemwide Assessment Report.  These UICs and others identified during the 
City’s ongoing System Inventory and Assessment will be further evaluated to the extent necessary to allow the 
City to determine compliance status.  
 
FURTHER EVALUATION FRAMEWORK 
 
Steps 1 through 4, below, describe the general framework that may be followed to evaluate the UIC proximity to 
drinking water wells.  The sequence presented below is intended to be flexible and dynamic to address site-
specific circumstances.  Some steps may be performed concurrently to optimize staff resources and to eliminate 
potential overlap between steps (e.g., individual field visits identified in the discrete steps may be combined to 
reduce field staff time and to streamline the schedule).  The actual steps performed and sequencing of the steps 
will be determined based on site-specific facts regarding each UIC or group of UICs.   

Implementation of this guideline, to the extent feasible and practicable, will be performed considering the priority 
(see UICMP Appendix G: Prioritization Procedure) of the individual UIC or group of UICs.  The overall goal is 
to address those UICs with the greatest likelihood of adversely impacting groundwater first.  However, as noted in 
Appendix H, implementation of this guideline will also consider other factors, including:  

• Permit requirements; 
• Geographic proximity of other UICs being evaluated; 
• Site or issue specific conditions; 
• Scope of evaluation (e.g., number of UICs to be evaluated); 
• Staff, equipment, and funding availability; 
• Other BES and Capital Improvement Program (CIP) priorities or ongoing or planned projects; 
• Relationship to watershed or other citywide projects (e.g., sewer, transportation);  
• Opportunities to streamline or more efficiently perform further evaluation activities (e.g., grouping 

similar problems, geographic approach); and  
• Best professional judgment. 
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Step 1: Evaluation of 500-foot UIC Setback from Domestic Water (including Irrigation and 
Public) Wells 

 
For UICs that have estimated setback distances less than 500 feet from domestic water wells, the following steps 
will be performed, as necessary and appropriate, to confirm the estimated distance between the UIC and the 
domestic well: 

A. Review applicable UIC and domestic well information. 

a. Review Hansen Database and other BES records for UIC location information. 

b. Determine if UIC has pretreatment. 

c. Review available well location information (i.e., street address; township, section, range; or latitude 
and longitude). 

d. Assess the accuracy of the water well location information. 

e. Review available aerial photographs using the BES ArcGIS system: 
i. Attempt to more accurately locate subject UIC and drinking water well (e.g., standpipe, pump 

shed, water tank) on appropriate aerial photograph(s). 
ii. Attempt to more accurately locate subject UIC and drinking water well on appropriately scaled 

local maps. 

B. Field verification of setback distance, well use, status (e.g., active, inactive, abandoned) and well 
condition. 

a. Perform site visit to verify UIC location and to map location of groundwater well. 

b. Meet with the current owner/occupant of property with groundwater well, if accessible. 

c. Complete an inventory checklist with the owner or occupant (whoever can provide the most accurate 
information). 

d. Request owner or occupant allow documention of the well location. 
i. Sketch location of water well on appropriate map or aerial photograph. 

ii. Locate water well by measuring distance from at least two fixed locations visible on an aerial 
photograph or local map (e.g., corner of house, well shed, fence corner, telephone pole) or 
using a portable global positioning system (GPS) unit. 

iii. Photograph the groundwater well to document well condition, nearby household land uses (e.g., 
shed, pesticide storage, family garden, etc.) and relationship of well to nearby landmarks (e.g., 
house, trees). 

iv. If well owner or property occupant is not home, leave an introduction letter, aerial photo, and 
well questionnaire form with a self-addressed envelope for locations where no one could be 
contacted at the site.   

e. Determine whether a survey is needed to more accurately locate the UIC and domestic well. 

f. Survey UIC location if needed. 

C. Recalculate well setback distance from the UIC using new data obtained from Step 1. 

a. If reevaluated setback distance is >500 feet, go to the Compliance Determination Procedure. 

b. If reevaluated setback distance is <500 feet and well is an irrigation well, go to Step 3. 

c. If reevaluated setback distance is <500 feet, go to Step 4. 
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Step 2: Evaluation of UICs within 2-Year Time of Travel 
 
For UICs identified as being within the 2-year time of travel from a public water well(s) the following steps will 
be performed, as necessary and appropriate, to verify the location and time of travel estimate the following: 

A. Verify UIC and water well locations (See Step 1(A) and 1(B)). 

B. Verify and/or update information used to perform spatial query to identify UICs that intersect the two-
year time of travel polygons are correct.   

C. Rerun ARC-GIS spatial query if information has changed to determine whether or not the subject UIC is 
within 2-year time of travel: 

a. If UIC remains within 2-year time of travel, go to Step 4. 

b. If UIC is determined to be outside 2-year time of travel, go to the Compliance Determination 
Procedure. 

 
Step 3: Evaluation of UICs within 500 feet of an Irrigation Well 
 
For UICs that have estimated setback distances (less than 500) feet from known irrigation wells, the following 
step will be performed, as necessary and appropriate: 

A. Complete applicable portions of Step 1A and 1B. 

B. Determine if local enforceable ordinance, plumbing code, or other legal process have been implemented 
to prevent irrigation wells from being used as a drinking water supply. 

a. If an enforceable restriction(s) is in place, provide documentation of the restriction to DEQ and 
request approval in writing from DEQ to apply the exclusion in Schedule D, Section 13(e)(ii) to the 
subject UIC or UICs.  

b. If enforceable restrictions are not in place, go to the Compliance Determination Procedure.   
 
Step 4: Evaluation of Stormwater Quality Discharged to UICs located within 500 feet of a 

Drinking Water Well or within a 2-year Time of Travel 
 
For UICs that are determined to be located within 500 feet of a drinking water well (e.g., domestic, irrigation, 
public) and/or within the estimated 2-year time of travel, the following steps may be performed, as necessary and 
appropriate to determine if stormwater discharged to the subject UIC meets the water quality requirements 
specified in Table 1 of the permit: 

A. Determine whether or not subject UIC pre-treats stormwater prior to discharge to the subject City-owned 
UIC. 

a. Review Hansen Database, as-built drawings, and results of field verification inspections (See Step 1). 

b. If UIC has pre-treatment, provide documentation of the known or anticipated treatment effectiveness 
and request approval in writing from DEQ to apply the exclusion in Schedule D, Section 13(e)(ii) to 
the subject UIC or UICs.  Information/documentation may be available from the following sources: 
i. BMP Monitoring Program (see UIC Management Plan); 

ii. Annual Stormwater Discharge Monitoring Program (See UICER Guideline No. 6b); or 
iii. Groundwater Protectiveness Demonstration Guideline (See UICER Guideline No. 6). 

c. If the UIC does not have pre-treatment, go to Step 4(B). 

B. Assess quality of stormwater being discharged into subject UIC(s). 
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a. Determine if subject UIC is part of required Stormwater Discharge Monitoring Program (UICMP 
Section 4). 
i. If UIC has been sampled use available results to determine if the water quality requirements 

specified in the permit are met.  
ii. Use available results for Compliance Determination Procedure. 

b. If UIC has not been sampled, estimate the likelihood that stormwater quality discharged into the 
subject UIC will meet the water quality requirements specified in the permit.  One of the following 
methods may be used  at the City’s discretion, 

to estimate potential stormwater discharge concentrations using one or more of the following or their 
equivalent.  

1. Results from representative UICs sampled as part of the Stormwater Discharge Monitoring 
Program (UICMP Section 4) or using potential correlations (e.g., trend analyses) between 
traffic category, traffic type, land use, etc. 

2. Results of supplement stormwater discharge monitoring in UICs located within 500 feet of 
domestic wells, public wells, or within a 2-year time of travel (UICMP Section 4 and UICER 
Guideline No. 6b), if available, and potential correlations between traffic category, traffic type, 
land use, etc. 

c. Compare stormwater quality information from Step 4(B) to determine if stormwater pollutant 
concentrations are likely to exceed the MADLs defined in Table 1 of the permit. 

i. If it is determined that the annual mean stormwater concentrations are not likely to exceed 
MADLs, based on the best available data and a weight-of-evidence evaluation, the UIC(s) will 
be considered compliant.  If the UIC(s) is determined to be in compliance with the permit, the 
compliance will be documented in accordance with the Compliance Determination Procedure. 

ii. If it is determined that the annual mean stormwater concentration(s) are likely to exceed their 
respective MADLs, based on the best available data and a weight-of-evidence evaluation, one 
of the following actions may be performed  as described in Section 5 of the UICMP.  
Additional actions may include the following: 

1. Perform additional stormwater sampling as described in the Additional Stormwater 
Monitoring Guideline (UICER Guideline No. 6b)). 

2. Perform a Groundwater Protectiveness Demonstration (UICER No. 6) which may include 
Fate and Transport Analyses (UICER Guideline No. 6a); 

3. Performa aA Regional Assessment of Problem (UICER Guideline No. 7); 

4. Change or create city code, policies, or administrative rules to: 
• Provide public water to domestic well users; 
• Restrict installation of new domestic wells; and 
• Prevent or restrict conversion of irrigation wells to drinking water wells. 

5. Install or upgrade UIC pre-treatment to protect groundwater. 

6. City may designate the UIC(s) as non-compliant and identify it for Corrective Action in 
accordance with the Corrective Action Plan (City of Portland, 2006). 
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Bureau of Environmental Services 
 

UIC Evaluation and Response Guideline No. 4 
 

Source Identification 
 
PURPOSE 
 
This City of Portland Bureau of Environmental Services (BES) UIC Evaluation and Response (UICER) guideline 
provides the basic process that will be followed to identify potential sources of stormwater pollutants within an 
individual City-owned Underground Injection Control (UIC) system (i.e., injection point; injection well) 
catchments or group of UICs.  Specifically, this guideline provides tools for further evaluating characteristics of a 
given UIC catchment and identifying potential sources of pollutants in stormwater.  This guideline relies on the 
review of readily available information contained in the City of Portland’s ArcGIS system or through public 
databases.   
 
APPLYING THE GUIDELINE 
 
This guideline may be followed in the event a pollutant is detected during implementation of the Stormwater 
Monitoring Program (see Stormwater Discharge Monitoring Plan (SDMP), August 2006) at a concentration near 
or exceeding its respective maximum allowable discharge limit (MADL), in response to a citizen compliant, or as 
follow-up to the ongoing System Management activities (see UIC Management Plan (UICMP), Section 3.0).  The 
results of this evaluation may be used to identify the need for UIC or source specific investigations, and to design 
specific source sampling plans (see Source Specific Investigation UICER Guideline No. 5).  In addition, the 
information from implementation of this guideline may be used to improve UIC operation and management to 
assure groundwater protection.  For example, the information may assist the City in focusing, refining, or 
improving the following: UIC operation and maintenance procedures (see Operations and Maintenance Plan); 
UIC pollution control activities best management practice (BMP); or other BMPs included in the System 
Management Program (i.e., Education and Training). 
 
PERMIT REQUIREMENTS 
 
The WPCF permit requires the City to identify and discuss the potential source(s) or cause(s) of any MADL 
exceedance including individual storm events concentration(s) and/or any annual mean concentration(s) 
[Schedule B, Section 7(a)(v)]. 
 
FURTHER EVALUATION FRAMEWORK 
 
This guideline describes the steps that BES may follow, as necessary and appropriate, to evaluate and/or identify 
stormwater pollutant sources that may be discharged to an individual UIC or group of UICs.  The sequence 
presented below is intended to be flexible and dynamic to address site-specific circumstances.   
 
This describes the thought process and general steps that the City may use to identify a pollutant source.  The 
specific scope of actions implemented using this guideline will vary, based on site-specific conditions, available 
information, and the complexity of the issue.  This guideline is designed to apply larger, more complex issues or 
sites with the highest likelihood for adversely impacting groundwater quality.  Only limited elements of the 
information or data described in the guidelines may be necessary or applicable for relatively simple or 
straightforward issues. 
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Some steps may be performed concurrently or in a different order to optimize staff resources and to eliminate 
potential overlap between steps.  The actual steps performed and sequencing of the steps will be determined based 
on site-specific facts regarding each UIC or group of UICs.   
 
Step 1: BES Record Review - UIC Catchment Information  
Collect and review the following types of information, as needed and appropriate, regarding the subject UIC 
catchment(s): 

A. Size and composition of UIC drainage catchment (e.g., square feet, acres): 

a. Estimate percentage of impervious surfaces (e.g., rights-of-way, rooftops, discharge from private 
properties including parking lots, roadways, or other paved surfaces. 

b. Identify potential pollutant types and sources for impervious surfaces within the drainage catchment 
(see Steps 2 through 4). 

B. General surface topography within catchment (i.e., slope or grade); 

C. Key features of UIC catchment: 

a. Location and number of catch basins or inlets; 
b. Location of stormwater conveyance lines (e.g., pipe diameter, connections); 
c. Location of sedimentation manhole, if present; 
d. Location of UIC; 
e. Construction details of UIC, as available (e.g., total depth, perforated zone); 
f. Presence, if any, of structural control measures (e.g., constructed features to control storm water flow 

such as berms, retention/detention ponds, vegetative swales, sediment traps, ditches, oil-water 
separators, etc.) associated with the UIC system; and 

g. Location of above ground utilities in the catchment (e.g., utility poles, transformers, substations). 

D. UIC maintenance records. 

 
Step 2:  Public Database Review 
Collect and review information from public atabases, as needed and appropriate, regarding the subject UIC 
catchment(s): 

A. Predominant land use(s) within UIC drainage catchment; 

B. Estimated traffic volume and type for public roadways within the UIC catchment; 

C. Potential commercial / industrial sources within UIC drainage catchment, using the following types of 
information sources or data bases as necessary and appropriate: 

a. BES Geographic Information System (GIS) aerial photographs; 
b. BES GIS tax lot records; 
c. DEQ permitted underground storage tank (UST) database: 

http://www.deq.state.or.us/wmc/tank/ustfaclist.htm; 
d. DEQ Leaking UST Database: http://www.deq.state.or.us/wmc/tank/LustPublicLookup.asp; 
e. DEQ Facility Profiler (database warehouse):  http://deq12.deq.state.or.us/fp20/StartPage.aspx; 
f. DEQ Environmental Cleanup Site Information (ECSI) database:  

http://www.deq.state.or.us/wmc/ECSI/ecsiquery.asp?listtype=ecsilist.asp&listtitle=Environmental+Cl
eanup+Site%20Information+Database; 

g. State of Oregon Water Resources Department Well Log database:  http://www.wrd.state.or.us/; 
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h. Oregon State Fire Marshall (OSFM) Incident Search: 
http://www.sfm.state.or.us/CR2K_IncDB/Incident_Search.htmlSFR. 

 
Step 3:  Preliminary Identification of Potential Pollutant Source(s) 
Using the information collected in Steps 1 and 2 from public files and databases to identify potential pollutant 
sources within the UIC drainage catchment.  The purpose of this Step is to assist in planning and implementing a 
field reconnaissance of the drainage catchment in Step 4.  The preliminary identification of potential pollutant 
sources should include consideration of the following types of information, as needed and appropriate:  

A. Facilities or features (e.g., commercial, industrial, manufacturing, utility) that may contribute pollutants to 
stormwater runoff. 

B. Potential activities on properties within the UIC catchment that may contribute stormwater and/or 
pollutants to the UIC (e.g., fueling, painting, etc). 

C. Applicable regulatory permits and/or previous actions (e.g., pre-treatment permit, permits, spills, 
inspections, enforcement actions).   

D. DEQ program files (e.g., air, water, storm water, underground storage tank, cleanup, underground 
injection control point) if appropriate and applicable; obtain, if needed and available, the following site-
specific documents: 

a. Stormwater Pollution Control Plan(s); 
b. Stormwater BMPs; 
c. Spill Prevention and Pollution Control Plan(s); and 
d. Applicable environmental investigations. 

E. Potential sources of pollutants from site materials inventory, if available (e.g., fuels, solvents, detergents, 
plastic pellets, metallic products, hazardous substances, transformers, fertilizers, pesticides, ash, slag, 
sludge, etc.).  The State Fire Marshal’s Community Right-to-Know hazardous substance database can be 
used, along with facility inventory records.  

F. City of Portland program files (e.g., storm water, plumbing records, etc.) if appropriate and applicable. 

Information regarding potential pollutant sources (e.g., potential source, pollutant(s) associated with potential 
source, estimated volume, storage method, period used) may be tabulated as needed, and the location of each 
potential source may be shown on a site plan, if appropriate. 
 
Step 4:   Field Reconnaissance 
A field reconnaissance may be performed to verify or confirm the information collected in Steps 1 and 2 or to 
collect additional information regarding the subject UIC.  The following types of data may be collected or 
activities performed during the field visit, as determined by the City to be needed and appropriate:  
 

A. Verify information collected in Step 1. 

B. Evaluate stormwater drainage. 

a. Evaluate drainage patterns (i.e., identify, if possible, what is actually draining to the UIC). 
b. Evaluate drainage system. 

i. Catch basins/inlets; 
ii. Pretreatment (e.g., oil/water separators); and 
iii. UIC construction (e.g., depth). 
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C. Inspect property line of identified potential pollutant source(s) within UIC catchment. 

a. Identify location and type(s) of potential pollutant sources. 
i. Manufacturing or other industrial processes; 
ii. Equipment or vehicle maintenance; 
iii. Vehicle fueling; 
iv. Vehicle washing; 
v. Outdoor uncovered storage (materials, equipment, products, etc.); 
vi. Painting; 
vii. Dust or particulate generating activities; 
viii. Trash or recycling rolloffs or dumpsters; and 
ix. Utility poles. 

b. Perform preliminary visual assessment of potential stormwater drainage from facility to City UIC 
catchment. 

c. Identify presence, to the extent practicable, of stormwater controls, on-site UICs, etc. 
D. Provide facility outreach. 

a. Provide facility with information regarding stormwater and groundwater quality protection (see 
Education and Training BMP). 

b. Provide facility with information regarding stormwater management (see Pollution Prevention BMP 
and Operations and Maintenance Plan). 

 
Step 5:  Identify Other Potential Pollutant Sources 

A. Research potential sources of pollutant(s).  Other potential pollutant sources may be identified and 
considered to the extent feasible and practicable. 

a. Review BES Chemical Profiles and search literature.   
i. Potential sources for pentachlorophenol and di(ethylhexyl)phthalate (DEHP) are described 

in the chemical profiles presented in the Annual Stormwater Discharge Monitoring Report 
(City of Portland, July 2006); 

ii. Professional Journals and Publications; and 
iii. Internet (e.g., world wide web) searches. 

B. Identify sources of low level pollutants considered to be ubiquitous in urban areas.  The source(s) of these 
pollutants may be associated with: 

a. Natural soil background concentrations (e.g., metals); 
b. Air Deposition (e.g., metals, PAHs, DEHP); and 
c. Anthropogenic or urban background. 

 
Step 6:  Next Steps 
Based on an evaluation of the results of Steps 1 through 5, the City may, as needed and appropriate: 
 

A. Perform environmental testing to evaluate the contribution of non-point pollutant sources to support 
response or corrective actions, source control activities, potential permit modifications, no further action 
determinations, or groundwater protectiveness demonstrations (see Source Specific Investigation 
Monitoring (UICER Guideline No.5). 
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B. Refer an identified pollutant source (e.g., facility, utility, business) to DEQ for further evaluation and 
investigation under the appropriate DEQ regulatory authority (e.g., Water Quality, UIC, Environmental 
Cleanup, Solid Waste, Hazardous Waste, UST).   
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Bureau of Environmental Services 
 

UIC Evaluation and Response Guideline No. 5 
 

Source Specific Investigation Monitoring  
 
PURPOSE 
 
This City of Portland Bureau of Environmental Services (BES) Underground Injection Control (UIC) Evaluation 
and Response (UICER) guideline provides the basic process that will be followed to investigate potential 
stormwater pollutant sources or to demonstrate that response actions are effective.  Specifically, this guideline 
provides a tool for evaluating potential pollutant sources and demonstrating that stormwater discharge limits to 
UICs are protective of the highest beneficial uses of groundwater (i.e., drinking water) as required by the Oregon 
Department of Environmental Quality (DEQ) issued Water Pollution Control Facility (WPCF) permit (No. 
102830). 
 
APPLYING THE GUIDELINE 
 
This guideline may be used to develop source-specific investigation plans, as determined by BES to be needed 
and appropriate, to obtain data of sufficient quality and quantity to identify pollutant sources and: 

• Confirm contribution of pollutants to City-owned UICs from an identified source (see UICER Guideline 
No. 4). 

• Assess the need for or the effectiveness of response actions (see UICER Guideline No. 8) or corrective 
actions (see Corrective Action Plan (CAP); City of Portland 2006). 

• Document the contribution of pollutants from: 
- Air deposition; 
- Anthropogenic or urban background; and  
- Ubiquitous sources. 

• Improve the management of UICs to assure groundwater protection, etc., by identifying and 
implementing changes to the best management practices (BMPs) identified in the UIC Management Plan 
(UICMP; Section 3.0) or the UIC Operation and Maintenance Plan (UICMP Appendix B). 

 
UICER Guideline No. 6b addresses additional stormwater monitoring that may be needed to facilitate 
interpretation (e.g., assess data gaps, data trends, annual mean concentrations) of stormwater data collected in 
accordance with the Stormwater Discharge Monitoring Plan (SDMP; City of Portland, 2006) or to support permit 
or UICMP modifications. 
 
PERMIT REQUIREMENTS 
 
The WPCF permit requires the City identify and discuss the potential source(s) or cause(s) of any MADL 
exceedance including individual storm events concentration(s) and/or any annual mean concentration(s) 
[Schedule B,  Section 7(a)(v)]. 
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FURTHER EVALUATION FRAMEWORK 
 
This guideline describes the steps BES may follow, as necessary and appropriate, to develop a source 
specific sampling plan to investigate a potential pollutant source(s) that may be discharging to an 
individual UIC or group of UICs, or to evaluate the effectiveness of a response action.  The intent of this 
document is to lay out a logical, flexible stepwise approach to evaluating stormwater quality associated 
with specific sources, locations, or issues.  The specific scope of actions implemented using this 
guideline will vary, based on site-specific conditions, available information, and the complexity of the 
issue.  This guideline is designed to apply larger, more complex issues or sites with the highest 
likelihood for adversely impacting groundwater quality.  Only limited elements of the information or 
data described in the guidelines may be necessary or applicable for relatively simple or straightforward 
issues. 
 
The sequence presented below is intended to be flexible and dynamic to address source-specific circumstances.  
Some steps may be performed concurrently to optimize staff resources and to eliminate potential overlap between 
steps.  The actual steps performed and sequencing of the steps will be determined based on source-specific facts 
regarding each UIC or group of UICs.  Implementation of this guideline, to the extent feasible and practicable, 
will be performed considering the priority (see UIC Prioritization Procedure) of the individual UIC or group of 
UICs.   
 

Step 1:   Records Review 
Review applicable information and data generated from implementation of the following guidelines, as needed 
and appropriate: 

A. Stormwater Discharge Monitoring (Stormwater Discharge Monitoring Plan; City of Portland, 2006)); 

B. MADL Exceedance(s) (UICER Guideline No. 2); 

C. Source Identification (UICER Guideline No. 4); 

D. Groundwater Protectiveness Demonstration (UICER Guideline No. 6); and 

E. Response Actions (UICER Guideline No. 8). 
 
Step 2:   Develop Objectives 

A. Define the goal(s) and/or objective(s) for the source-specific investigation. Objectives may include, as 
needed and appropriate: 

a. Confirm source contribution of pollutants to City-owned UIC. 

i. Identify specific pollutants associated with the pollutant source. 

ii. Identify pollutant migration pathway from source to UIC. 

b. Assess magnitude of pollutant concentration(s). 

c. Identify need for response action (see UICER Guideline No. 8) including potential referral of 
individual facilities to DEQ for source control. 

d. Demonstrate effectiveness of response action(s). 
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Step 3:   Develop Source Specific Investigation Monitoring Plan 
A. Initiate the Data Quality Objectives (DQO) Process1 that EPA recommends for environmental 

investigations when data are to be used to make some type of decision (e.g., compliance or non-
compliance with a standard) or estimation (e.g., ascertain the mean concentration level of a contaminant).  
The DQO process is summarized in Section 5 and Appendix H of the UICMP.    

B. Develop the scope of a source-specific investigation plan (i.e., sampling and analyses plan) using the 
DQO process as general guidance.  The degree to which the DQO process is used will depend on the 
source specific issue and the complexity of the issue.   

C. Prepare a brief Source Investigation Monitoring Workplan describing the proposed investigation.  The 
investigation should be performed to the extent practicable with the SDMP or the BMP Monitoring 
Program (UICMP Appendix E) and meet the requirement of the permit (e.g., method reporting limits, 
notification of concentrations exceeding MADLs). 

 
Step 4:   Implement Plan 
Implement the Source Investigation Monitoring Plan.  Document any deviations from the plan. 

 
Step 5:   Evaluate Results 
Compile and evaluate the results of the source-specific investigation.  The results may be used, as needed and 
appropriate to: 

A. Determine the need for additional monitoring to meet the objectives of the investigation or to address data 
gaps identified by the investigation. 

B. Initiate response actions (see UICER Guideline No. 8) or corrective actions (see CAP). 

C. Refer an identified pollutant source (e.g., facilities, source) to DEQ for further evaluation and 
investigation under the appropriate DEQ regulatory authority (e.g., Water Quality, UIC, Environmental 
Cleanup; Solid Waste; Hazardous Waste; Underground Storage Tank).   

D. Improve the management of UICs to assure groundwater protection, etc., by identifying and 
implementing changes to the BMPs identified in the UICMP or the UIC Operation and Maintenance Plan. 

E. Evaluate or demonstrate permit compliance. 

F. Support permit or UICMP modifications. 

G. Document the contribution of pollutants from air deposition, anthropogenic (i.e., urban) background, or 
ubiquitous sources. 

 
1 “Guidance on Systematic Planning Using the Data Quality Objectives Process” prepared by the US Environmental 

Protection Agency.  EPA/240/B-06/001.  February 2006.  EPA QA/G-4. 
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Bureau of Environmental Services 
 

UIC Evaluation and Response Guideline No. 6 
 

Groundwater Protectiveness Demonstration 
 
PURPOSE 
 
This City of Portland Bureau of Environmental Services (BES) Underground Injection Control (UIC) Evaluation 
and Response (UICER) guideline provides the basic process that will be followed to evaluate whether an 
individual public UIC system (i.e., injection point; injection well) or group of UICs are constructed and operated 
in compliance with the Oregon Department of Environmental Quality (DEQ) issued Water Pollution Control 
Facility (WPCF) permit (No. 102830).  Specifically, this guideline provides tools for evaluating if stormwater 
discharge limits to UICs are protective of the highest beneficial uses of groundwater (e.g., drinking water).   
 
APPLYING THE GUIDELINE 
 
The WPCF permit and the DEQ “Fact Sheet and Class V Underground Injection Control (UIC) WPCF Permit 
Evaluation” (DEQ, June 2005) identify several types of activities that may be used to support additional 
evaluation of specific conditions and/or demonstrate groundwater protection.  These activities include 
groundwater monitoring, “risk assessment”, structural retrofitting of UICs, UIC decommissioning, or other 
actions as directed or approved by DEQ.  
 
The overall intent of the groundwater protectiveness demonstration (i.e., “risk assessment”) is to evaluate and/or 
demonstrate that stormwater discharges into City-owned UICs complies with Oregon Administrative Rules 340-
040, does not adversely affect the beneficial uses of groundwater, and are protective of public health and the 
environment.  

The term “risk assessment” as used in the permit, and as referenced in the UIC Management Plan (UICMP) and 
this guideline, is broadly defined, may be multifaceted, and involve one or more of the following activities:   

• Pollutant fate and transport analyses; 
• Additional stormwater discharge monitoring to identify pollutant sources or facilitate data interpretation;  
• Evaluation/modification of permit concentration limits or groundwater compliance limits to assure 

protection of human health and the environment. 

The groundwater protectiveness demonstration may be used to support the WPCF permit or UICMP 
modifications.  Modifications to the permit are allowed through OAR 340-045-0055.  Revisions to the permit or 
UICMP would be submitted to DEQ for review and approval.  In the event a permit modification is requested or 
UICMP revision submitted, the City would present the basis for the proposed change.  The basis would include 
scientifically valid data and appropriate analyses to demonstrate that the proposed change (e.g., an increase in the 
maximum allowable discharge limit (MADL) concentration; development of a MADL for a pollutant not 
currently identified in the permit; decrease in separation distance) does not adversely affect groundwater quality 
for its beneficial uses as defined in OAR 340-040-0020 and is protective of public health and the environment.  
The permit requirements that address the assessment of potential risk to groundwater are specifically addressed in 
the following guidelines: 

• Fate and Transport Analyses (UICER Guideline No. 6a); 
• Additional Stormwater Monitoring (UICER Guideline No. 6b); and 
• Concentration Limit Evaluation (UICER Guideline No. 6c). 
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PERMIT REQUIREMENTS 
 
The WPCF permit requires the City of Portland to protect groundwater quality while operating its public UICs 
(Schedule B, Section 8.)  The permit states that groundwater will be protected from pollution that could impair 
existing or potential beneficial uses for which the natural water quality of the groundwater is adequate.   

DEQ states1 that the overarching goal of the UIC WPCF permit is to protect the highest beneficial use of 
groundwater, while allowing underground injection of permitted fluids.  By preserving the naturally high quality 
of groundwater, the public’s health, safety and welfare, and the environment are protected during subsurface 
injection activities.  The permit conditions are specifically designed to protect groundwater through managing and 
monitoring stormwater quality before it is discharged into the subsurface. The permit is intended to:  

• Protect groundwater quality while continuing to manage stormwater disposal through UICs.  
• Support watershed health by maintaining aquifer recharge in urbanized areas.  
• Demonstrate through a statistically valid discharge monitoring program and reporting requirements that 

groundwater quality is maintained while meeting the goals of stormwater management and watershed 
health.  

• Establish rigorous compliance and corrective action protocols, including time constraints, in the event that 
stormwater discharge quality exceeds the groundwater protection levels established in the permit.  

 
FURTHER EVALUATION FRAMEWORK 
 
The guidelines presented below are intended to evaluate and/or demonstrate that stormwater discharged to an 
individual UIC or group of UICs is protective of groundwater quality.  The guidelines are flexible and dynamic in 
order to address site-specific circumstances.  This section describes the actions BES may implement, as necessary 
and appropriate, to support compliance determinations associated with MADL exceedances, potentially 
inadequate separation distance, or other permit conditions, corrective actions, or response actions.  The guidelines 
are intended to identify the general process and define the types and quality of data needed to demonstrate 
groundwater protection and permit compliance.  Groundwater protection may be evaluated and/or demonstrated 
using one or more of the following activities: 

1. Fate and transport analyses; 
2. Stormwater discharge monitoring; 
3. Demonstrating stormwater discharge limits or groundwater compliance limits are protective of human 

health and the environment;  
4. Implementation of structural stormwater controls to reduce the volume of stormwater discharged to the 

UIC (e.g., porous pavement, swales) or reduce pollutant concentrations (e.g., retrofitting the UIC with a 
filtration system designed to remove the pollutant).  Evaluation and/or implementation of structural 
controls are addressed in the following three documents: 

• Corrective Action Plan (City of Portland, 2006); 
• Structural Controls BMP (see UICMP); and 
• BMP Monitoring Program (see UICMP). 

 
The intent of this document is to layout a logical, flexible stepwise approach to demonstrate that groundwater 
quality is protected as a drinking water resource (i.e., not adversely impacted by stormwater discharges to UICs).  
The following paragraphs provide a brief description of the primary strategies that may be used to demonstrate 
groundwater protection.  Guidelines Nos. 6a through 6c provide addition detail. 

 
1  “Fact Sheet and Class V Underground Injection Control (UIC) WPCF Permit Evaluation” prepared by DEQ for permit number: 102830, 

by DEQ, dated June 1, 2005.
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Fate and Transport Analyses (UICER Guideline 6a) 
BES may evaluate the fate and transport of a given stormwater pollutant, if determined to be necessary and 
appropriate, to: 

• Provide technical data to demonstrate groundwater is protected and support site-specific decisions or 
modifications to the permit or UIC Management Plan (UICMP), as necessary and appropriate, to: 

o Decrease required separation distance between the UIC and seasonal high groundwater. 
o Increase maximum allowable discharge limits (MADL) for pollutants specified in the permit. 
o Develop MADLs for pollutants not currently included in the permit. 

• Evaluate whether a stormwater pollutant entering an individual UIC or group of UICs may impact 
groundwater at concentrations above those considered protective of human health and the 
environment.  

• Evaluate whether a potential groundwater well user(s) (e.g., domestic, irrigation, public supply) may 
be exposed to stormwater pollutants at concentrations above those considered protective of human 
health and the environment.  

• Demonstrate groundwater is protected and if appropriate that no further action is warranted.  
 

Additional Stormwater Monitoring (UICER Guideline 6b) 
In addition to the stormwater monitoring conducted under the Stormwater Discharge Monitoring Plan 
(SDMP; City of Portland, 2006), additional data may be collected to facilitate interpretation (e.g., assess data 
gaps, data trends, annual mean concentrations) or address data gaps.  Additional stormwater monitoring may 
be performed at the discretion of BES as described in UICER Guideline 6b.  This data may be used to:  

• Demonstrate whether or not stormwater discharges at an individual UIC or group of UICs meet the 
water quality limits defined in the permit;  

• Characterize concentrations of a pollutant(s) in stormwater entering a UIC; or 

• Demonstrate that the UIC discharges are not impacting groundwater at concentrations of concern.   

 
Concentration Limit Evaluation (UICER Guideline 6c)  

This guideline can be used to evaluate a single UIC or multiple UICs within a specified area that exceed a 
MADL or groundwater compliance limit for a specific pollutant.  BES may perform a Concentration Limit 
Evaluation, if determined necessary and appropriate, to: 

• Provide technical data to demonstrate groundwater is protected and support site-specific decisions or 
modifications to the permit or UIC Management Plan (UICMP), as necessary and appropriate, to: 

o Increase maximum allowable discharge limits (MADL) for pollutants specified in the permit. 
o Develop MADLs for pollutants not currently included in the permit. 

• Evaluate whether a stormwater pollutant entering an individual UIC or group of UICs may impact 
groundwater at concentrations above levels considered protective of groundwater quality for current 
or future beneficial uses including drinking water (see OAR 340-044). 

• Evaluate whether a potential groundwater well user(s) (e.g., domestic, irrigation, public supply) may 
be exposed to stormwater pollutants at concentrations exceeding the groundwater quality protection 
requirements specified in OAR 340-040. 

• Demonstrate that either a corrective action or response action meets the groundwater quality 
protection requirements specified in OAR 340-040. 
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Bureau of Environmental Services 
 

UIC Evaluation and Response Guideline No. 6a 
 

Fate and Transport Analysis 
 

PURPOSE 
 
This City of Portland Bureau of Environmental Services (BES) Underground Injection Control (UIC) Evaluation 
and Response (UICER) guideline provides the basic process that will be followed to analyze the fate and transport 
of a stormwater pollutant discharging to an individual public UIC system (i.e., injection point; injection well) or 
group of UICs that are constructed and operated in compliance with the Oregon Department of Environmental 
Quality (DEQ) issued Water Pollution Control Facility (WPCF) permit (No. 102830).  This procedure provides 
tools for evaluating the potential adverse impacts to groundwater quality associated with the discharge of 
pollutants in stormwater to public UICs.  This guideline may also be used to demonstrate that discharges to UICs 
do not adversely impact beneficial uses of groundwater and that DEQ-approved discharge limits are protective of 
public health and the environment as required by Oregon Administrative Rules (OAR) 340-040. 
 
APPLYING THE GUIDELINE 
 
This guideline may be used by BES to evaluate the fate and transport of a pollutant(s) in stormwater discharged to 
an individual UIC or group of UICs, if determined to be necessary and appropriate, in order to: 

• Provide technical data to support site-specific decisions or modifications to the permit or UIC 
Management Plan (UICMP), as necessary and appropriate, to: 

o Decrease required separation distance between the UIC and seasonal high groundwater. 
o Increase maximum allowable discharge limits (MADL) for pollutants specified in the permit. 
o Develop MADLs for pollutants not currently included in the permit. 

• Evaluate whether a stormwater pollutant entering an individual UIC or group of UICs may impact 
groundwater at concentrations above those considered protective of human health and the environment.  

• Evaluate whether a potential groundwater well user(s) (e.g., domestic, irrigation, public supply) may be 
exposed to stormwater pollutants at concentrations above those considered protective of human health 
and the environment.  

• Demonstrate groundwater is protected and if appropriate that no further action is warranted.  .  

This guideline is may be used to support the application UICER Guideline No. 6c addressing evaluation, 
development, or modification of allowable stormwater pollutant concentration limits (i.e., MADLs or 
groundwater compliance limits defined in the permit. 

 
FURTHER EVALUATION FRAMEWORK 
 
Steps 1 through 4, below, describe the general framework that may be followed to evaluate the fate and transport 
of stormwater pollutants discharged to City-owned UICs.  This information will be used specifically to determine 
whether discharge limits of pollutants to an individual UIC or group of UICs are protective of groundwater 
quality as defined in OAR 340-040.  The sequence presented below is intended to be flexible and dynamic to 
address site-specific circumstances.  Some steps may be performed concurrently to optimize staff resources and to 
eliminate potential overlap between steps (e.g., reduce staff time and to streamline the schedule).  The actual steps 
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performed and sequencing of the steps will be determined based on site-specific facts regarding each UIC or 
group of UICs.   

The steps described below are intended to clearly define the types and quality of data needed to evaluate potential 
groundwater impacts and/or demonstrate that the discharge of stormwater into the subsurface though City-owned 
UICs meets OAR 340-040 for groundwater protection.   

This guide presents a stepped or phased fate and transport methodology that uses the appropriate level of analysis 
for meeting the objective of the specific application.  If fate and transport analysis does not demonstrate 
groundwater is adequately protected, this guideline directs the user to alternate guidelines, BMPs, or corrective 
action that may be implemented by the City as needed and appropriate.   

Prior to initiating this guideline, the specific data quality objectives (DQO) should be identified following the 
general process described in Appendix H of the UICMP. 
 
Step 1:   Perform a Simple Dilution Effects Calculation 
 
DEQ’s June 1, 2005 Fact Sheet1 (see Fact Sheet Section 4.3.5.3) provides a simple dilution calculation to estimate 
the theoretical groundwater concentration due to the discharge of pollutants in stormwater directly into 
groundwater (i.e., UIC is constructed in groundwater).  Based on DEQ’s calculation, the following equation was 
derived: 
 

 GWest = Csw / AV 
 
 Where  GWest = Estimated Groundwater Concentration (milligrams per litter (mg/L)) 

due to aquifer dilution 
  Csw  = Stormwater Pollutant Concentration (mg/L) discharged to UIC 
  AV  = Unit Aquifer Volume (L) 

 
DEQ estimated a value of about 4.5 liters for the unit aquifer volume.  A theoretical groundwater concentration at 
the UIC location can be estimated using the above formula and unit aquifer volume.  This calculation is 
conservative in that it assumes the following: 

• Pollutant is directly discharged into groundwater; 
• Pollutant has a constant discharge at a constant, set concentration; and  
• Equation does not account for natural attenuation (e.g., dilution, sorption, degradation) that would be 

expected in the soil column between the bottom of the UIC and the seasonal high groundwater (i.e., 
separation distance) or within the aquifer.   

 
The permit requires that the soil column be a minimum of 10 feet for UICs greater than 5 feet in depth and a 
minimum of 5 feet for UICs with a total depth of less than 5 feet.  As noted in DEQ’s Fact Sheet (see Fact Sheet 
Section 4.3.5.2), unsaturated near-surface soil and deeper sediments are an “…integral part of stormwater 
treatment before the discharged fluids reaches groundwater.”  
 

 
1 “Fact Sheet and Class V Underground Injection Control (UIC) WPCF Permit Evaluation” prepared by DEQ for permit 

number: 102830, by DEQ, dated June 1, 2005.
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The following steps should be performed, as necessary and appropriate, using site-specific information:   
 
Step 1a: Calculate the estimated groundwater concentration, using the equation above, for each pollutant 

exceeding its respective MADL (or other applicable standards established in OAR 340-040).  The calculation 
should be performed using available stormwater discharge monitoring data (e.g., annual mean and individual 
stormwater discharge concentrations) for the subject UIC(s).  

 
If the estimated groundwater concentration(s) is less than 2 times the MADL, no adverse impact to 
groundwater is assumed, proceed to Step 1c. 
 
If the annual mean concentration results in an estimated groundwater concentration greater than or equal to 
the MADL, or other approved regulatory level, proceed to Step 1b. 

 
Step 1b: If the estimated groundwater concentration calculated using the annual mean stormwater concentration is 

less than or equal to the MADL concentration proceed to one or more of the following, as needed and 
appropriate: 
• Fate and Transport Analysis – Step 2; 
• Additional Stormwater Monitoring (UICER No. 6b); 
• Concentration Limit Evaluation (UICER No. 6c); 
• Response Actions (UICER No. 8); or 
• Corrective Actions (Corrective Action Plan; City of Portland, 2006). 

 
Step 1c: The results of the dilution effect analysis should be documented and submitted to DEQ for approval if the 

results indicate no further action is warranted.  The documentation should include, as appropriate, a 
discussion of the uncertainties associated with the estimated groundwater concentration and consideration of 
whether additional stormwater discharge monitoring is needed to verify that the pollutant concentration 
remains below a level of concern.   

 
Step 2:   Perform Fate and Transport Analysis Using a One-Dimensional Contaminant Transport 

Calculation 
 
For UICs where the results of Step 1 indicate that a pollutant may exceed appropriate regulatory levels in 
groundwater (e.g., MADLs or other standards established in OAR 340-040), a more complex evaluation of fate 
and transport may be performed.  
 
Fate and transport analyses can be very complex.  Prior to moving forward with expensive, complex fate and 
transport modeling, a simple one-dimensional calculation for contaminant transport in groundwater is 
recommended.  The purpose of this step is to assess whether or not the estimated groundwater concentration will 
exceed the applicable MADL concentration within 2 years at a distance of 100 feet downgradient from the subject 
UIC.   
 
This approach is conservative since it does not account for site-specific conditions (e.g., separation distance).  
Key assumptions in estimating the groundwater concentration include: 

• The pollutant is directly discharged into groundwater. 
• The pollutant is discharged to the UIC at a constant concentration. 
• Natural attenuation (e.g., dilution, sorption, degradation) does not occur, as would be expected in the soil 

column between the bottom of the UIC and the seasonal high groundwater (i.e., separation distance) or 
within the aquifer.   
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• The water-bearing zone into which the UIC stormwater discharges, is assumed to have isotropic and 
homogeneous physical and chemical characteristics. 

 
Solute transport is governed by two equations.  First, groundwater velocity is estimated using Darcy’s 
equation, which predicts groundwater flow in one dimension (x): 

 
Vx = (K/ne)i 
Where Vx = downgradient velocity in ft/day 

K = hydraulic conductivity in ft/day 
ne = effective porosity 
i = groundwater gradient (ft/ft) 

 
Second, a simplified solute (i.e., pollutant) transport equation is used to estimate the concentration in 
groundwater.  The equation, which governs the transport of a solute, is: 

 
C/C0 = 0.5 [erfc{(L-Vxt)/(2(Lt)½}] 
 
Where C= concentration of constituent at time t (mg/L) 

C0 = concentration of constituent at time to (mg/L) 
L =distance from well (ft) 
Vx = downgradient velocity in ft/day 
t = time (days) 
erfc = complimentary error function 

 
These equations only take into account advection (i.e., movement with groundwater) and dispersion (i.e., 
hydrodynamic dispersion, mixing, spreading).   These equations are believed to be appropriate for a simple 
estimation, because the effects of dispersion are much greater than those of diffusion (i.e., concentration 
gradient).  It should be noted, that there are other processes occurring in the subsurface that affect the fate and 
transport of pollutants and other variables controlling the input of pollutants into the system.  Consideration of 
these processes or variables requires the use of more complex contaminant transport models (See Step 3).  
 

Step 2a: Calculate the estimated groundwater concentration, using the two-step equation above, for each pollutant 
exceeding its respective MADL (or other applicable standards established in OAR 340-040).  Calculation 
should be performed using available hydrogeologic data and stormwater discharge monitoring data (e.g., 
annual mean and individual stormwater discharge concentrations) for the subject UIC(s).  

 
If the estimated groundwater concentration(s) is less than the MADL (or other applicable standard established 
in OAR 340-040) at a distance of 100 feet from the subject UIC after 2 years of discharge, no adverse impact 
to the groundwater is assumed.  Proceed to Step 2b. 

 
If the estimated groundwater concentration(s) indicates that groundwater quality exceeds the MADL (or other 
applicable standard established in OAR 340-040) after 2 years of constant discharge and at a distance of 100 
feet from the UIC, then proceed to one or more of the following, as needed and appropriate: 

• Additional Fate and Transport Analysis – Step 3; 
• Additional Stormwater Monitoring (UICER No. 6b); 
• Concentration Limit Evaluation (UICER No. 6c); 
• Response Actions (UICER No. 8); 

December 2006 



UIC Management Program   Evaluation and Response 
City of Portland 
 

 
Page 5 of 8  UICER Guideline No. 6a 

• Corrective Actions (CAP); and 
• Permit or UICMP modifications. 

 
Step 2b: If the results of Step 2a, indicate no further action is warranted, the findings will be submitted to DEQ for 

review and approval.  If the results indicate additional evaluation (i.e., Steps 3 or 4) is necessary, DEQ will be 
notified and a discussion of the next steps initiated.  The results of the one-dimensional contaminant transport 
analysis will be documented.  The documentation should include, as appropriate, a discussion of the 
uncertainties associated with the estimated groundwater concentration and consideration of whether additional 
stormwater discharge monitoring is needed to verify that the pollutant concentration remains below a level of 
concern.   

 
Step 3: Additional Fate and Transport Processes (Modeled) 
 
For UICs where the results of Step 2 indicate that groundwater quality may have been adversely impacted by 
stormwater discharges into UICs at levels exceeding applicable MADLs (or other standards established in OAR 
340-040), a more complex evaluation of fate and transport may be performed, as necessary and appropriate, that 
may include:  

• Consideration of chemical and physical processes within the vadose zone (i.e., unsaturated soil between 
the bottom of the UIC and seasonal high groundwater) using equilibrium partitioning.  Equilibrium 
partitioning describes the distribution of pollutant mass between solid and fluid portions of the medium 
(e.g., soil, air, water) as a result of sorption, solubility, and chemical reactions; and 

• Biodegradation of constituents by indigenous microorganisms along the migration pathway. 
 
There are many tools that can be used to assist in the fate and transport analysis from very simple analytical tools 
to complex numerical models.  Prior to performing a complex numerical model the following tasks should be 
performed: 

• Develop a conceptual site model (CSM) that includes, but is not limited to, simple descriptions of the 
following: 

o Stormwater pollutant concentrations (e.g., individual event, mean, range); 
o Stormwater discharge (flow); 
o UIC System (e.g., separation distance, catchment basin); 
o Hydrogeology; 

� Geologic units; 
� Hydrogeologic units & characteristics; and 
� Groundwater flow direction. 

o Pollutant physical and chemical properties; and 
o Identification of potential receptors (e.g., domestic or public water wells, surface water features). 

• Data quality analysis objectives (see Appendix H of the UICMP). 
 
Development of the CSM and modeling objectives will aid in identifying data gaps and assist in determining the 
level of effort that should be applied.  Several commercial (e.g., SOLUTE, and VADSAT) or U.S. EPA models 
(e.g., BIOSCREEN, BIOCHLOR) are available for contaminant transport modeling.  These readily available 
models are typically easy to use and may be used to evaluate the potential fate and transport of stormwater 
pollutants discharged to City-owned UICs.  These models may be used to determine if the discharge 
concentrations are protective of groundwater or at what distance downgradient from the UIC the protective 
concentration (e.g., MADL, Maximum Contaminant Level (MCL) for municipal drinking water, or groundwater 
compliance level) is reached under steady-state groundwater flow conditions.   
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Model input parameters can be defined using site-specific data or literature values typical of the pollutant and 
geologic media (often conservative default parameters are used for risk screening or as a simplified tool).  Default 
parameters can be selected in such a manner to render the solution conservative.  Typical input data needed for 
groundwater transport modeling includes: 

• Target groundwater concentrations; 
• Source concentration; 
• Aquifer hydraulic properties; 
• Hydraulic gradient; 
• Aquifer geometry; 
• Recharge; 
• Soil physical parameters; 
• Source geometry (or concentration); 
• Dispersivity; 
• Receptor distance; 
• Chemical properties; and 
• Time (since release or if ongoing since release began). 

 
Step 3a:  The purpose of this step is to assess, using readily available fate and transport models, whether or not the 

estimated groundwater concentration in the vicinity of the subject UIC will exceed the applicable MADL 
concentration (or other standards established in OAR 340-040), within 2 years at a distance of 100 feet 
downgradient of the subject UIC.  This modeling effort may include conservative assumptions regarding 
potential natural attenuation, equilibrium partitioning, or biodegradation as appropriate. 
 
If the estimated groundwater concentration(s) is less than the MADL (or other applicable standard established 
in OAR 340-040) at a distance of 100 feet from the subject UIC after 2 years of constant discharge, no 
adverse impact to the groundwater is assumed.  Proceed to Step 3c or reevaluate using more realistic 
assumptions (e.g., variable discharge concentration, variable discharge frequency). 
 
If the estimated groundwater concentration(s) indicates that groundwater quality exceeds the MADL (or other 
applicable standard established in OAR 340-040) after 2 years of constant stormwater discharge at a distance 
of 100 feet from the UIC, DEQ will be notified and a discussion of the next steps initiated.  One or more of 
the following actions may be implemented, as needed and appropriate: 

• Additional Fate and Transport Analysis – see Step 4; 
• Additional Stormwater Monitoring (UICER No. 6b); 
• Concentration Limit Evaluation (UICER No. 6c); 
• Corrective Actions (CAP); 
• Groundwater monitoring2, as determined necessary by the City of Portland, to verify whether or not 

the fate and transport analysis correctly predict pollutant behavior in the subsurface and to provide 
data to support recommendations for permit or UICMP modifications; or 

• Permit or UICMP modifications. 
 

                                                 
2  Groundwater monitoring is specifically not required under the permit as long as stormwater discharges meet the MADLs established in 

the permit.  In the event, groundwater monitoring is initiated the City will develop a Groundwater Monitoring Plan for DEQ review and 
approval as required by the permit. 
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Step 3b:  If the results of Step 3a, indicate no further action is warranted, the findings will be submitted to DEQ 
for review and approval.  The results of the refined contaminant fate and transport analysis will be 
documented.  The documentation should include, as appropriate, a discussion of the uncertainties associated 
with the estimated groundwater concentration and consideration of whether additional stormwater discharge 
monitoring is needed to verify that the pollutant concentration remains below a level of concern.   

 
Step 4:   Three-Dimensional Fate and Transport Modeling 
 
In the event Step 3 indicates that stormwater pollutants discharged to City-owned UICs adversely impact 
groundwater quality, more advanced complex tools can be used to more accurately evaluate pollutant fate and 
transport in the subsurface.  These models may include 3-dimensional groundwater fate and transport models, 
vadose zone models, or coupled groundwater and vadose zone models.  At this time, it is not anticipated that these 
complex models will be necessary.  A decision to proceed with complex fate and transport modeling will be based 
on an updated CSM and the objectives of the modeling.  If the modeling results are anticipated to be used for 
permit modification(s) or groundwater protectiveness demonstration, then BES will provide DEQ with a work 
plan describing the modeling objectives, modeling approach, selected input parameters, sensitivity analysis, and 
evaluation of the modeling results.   
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UIC Evaluation and Response Guideline No. 6b 
 

Additional Stormwater Monitoring 
 
PURPOSE 
 
This City of Portland Bureau of Environmental Services (BES) Underground Injection Control (UIC) Evaluation 
and Response (UICER) guideline provides the basic process that will be followed to determine if additional 
stormwater monitoring should be performed and, if so, how the additional data will be interpreted to ensure that 
an individual City-owned UIC system (i.e., injection point; injection well) or group of UICs are operated in 
compliance with the Oregon Department of Environmental Quality (DEQ) issued Water Pollution Control Facility 
(WPCF) permit (No. 102830).  The main objective of this guideline is to outline conditions where additional 
stormwater monitoring data may be needed to facilitate data interpretation, address stormwater data gaps, or 
demonstrate groundwater protection.  This guideline presents the approach that may be used in conducting, 
interpreting, and documenting the additional monitoring. 
 
UICER Guideline No. 5 addresses additional stormwater monitoring that may be needed to identify pollutant 
sources and confirm the contribution of pollutants to City-owned UICs from an identified source. 
 
APPLYING THE GUIDELINE 
 
This guideline may be used by the City to develop the data quality objectives (DQOs), scope, and sampling and 
analyses plan for additional stormwater monitoring, if determined to be necessary and appropriate, in order to: 

• Enhance the required Stormwater Discharge Monitoring Plan (SDMP; City of Portland, 2006) to address 
data gaps or to enhance data interpretation (e.g., trend or correlation analysis). 

• Evaluate or verify the effectiveness of a response action, corrective action, or best management practice 
(BMP). 

• Demonstrate whether or not stormwater discharges at an individual UIC or group of UICs meet the 
maximum allowable discharge limits (MADLs) defined in the permit or other applicable standards 
established in OAR 340-040. 

• Support BES recommendations to modify the permit or the UIC Management Plan (UICMP; City of 
Portland, 2006) (e.g., modify the discharge limits, point of compliance, list of common pollutants). 

 
The City is currently monitoring the quality of stormwater discharged to a representative group of UICs as 
described in the SDMP.  However, as data is generated from the stormwater monitoring program, UIC 
decommissioning activities, BMP monitoring, and from system inventory and assessment activities, it is 
anticipated that data gaps will be identified.  The following hypothetical situations are examples that may be 
encountered over the course of the permit, where the City may determine that additional stormwater monitoring is 
needed to ensure permit compliance and groundwater protection: 

• A MADL has been exceeded, and a demonstration has been made through fate and transport analysis that 
the exceedance does not constitute a threat to groundwater.  Additional stormwater monitoring may be 
needed to ensure that pollutant concentrations do not increase above levels protective of groundwater. 

• Stormwater compliance monitoring data indicate an upward trend in pollutant concentration(s) at an 
individual UIC or group of UICs within a specified area.  Additional stormwater data may be needed to 
ensure pollutant concentrations are protective of groundwater or to determine if the UIC is compliant with 
the permit. 
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• Anomalous pollutant concentrations are detected in a UIC.  Focused stormwater monitoring may assist 
the City in identifying and controlling pollutant sources. 

• The City may elect to conduct additional UIC sampling at its discretion to address other data needs or 
requirements. 

 
Stormwater sampling, in addition to the annual monitoring required as part of the UIC WPCF permit (see SDMP), 
may also occur as a part of: 

• MADL Exceedances (UICER Guideline No. 2);  
• Source Specific Investigation (UICER Guideline No. 5); 
• Fate and Transport Analysis (UICER Guideline No. 6a); 
• Concentration Limit Evaluation (UICER Guideline No. 6c); 
• Response Action monitoring (UICER Guideline No. 7); 
• Corrective action effectiveness or verification monitoring (Corrective Action Plan (CAP); City of 

Portland, 2006); or 
• BMP Monitoring Program (UICMP Section 4). 

 
FURTHER EVALUATION FRAMEWORK 
 
This section describes the steps BES may follow, as necessary and appropriate, to evaluate whether additional 
stormwater monitoring should be performed, how stormwater monitoring should be conducted, and how the 
results might be used.  The additional data may be used to determine whether stormwater discharge(s) to an 
individual UIC or group of UICs are protective of groundwater quality as defined in Oregon Administrative Rules 
(OAR) 340-040. 
 
The sequence presented below is intended to be flexible and dynamic to address issue-specific circumstances.  
Some steps may be performed concurrently to optimize staff resources and to eliminate potential overlap between 
steps.  The actual steps performed and sequencing of the steps will be determined based on issue-specific facts 
regarding each UIC or group of UICs.   
 
The steps described below are intended to clearly define the types and quality of data that may be needed to 
identify data trends, address data gaps, evaluate potential groundwater impacts and/or demonstrate that the 
discharge of stormwater into the subsurface though City-owned UICs meets OAR 340-040 for groundwater 
protection as a drinking water resource.   
 
Step 1:   Determine If Additional Stormwater Monitoring is Necessary 
The need for additional monitoring will be determined on a issue-specific, fact specific basis.  In general, the 
decision will be based on the results of the following steps: 

A. Define the data gap (e.g., unknown source, unknown pollutant trend, UIC MADL compliance). 

B. Identify the primary need for addressing the data gap (e.g., permit requirement, supplemental 
information). 

C. Develop issue-specific DQOs for the additional monitoring following the general process described in 
UICMP. 

D. Determine the type, quality, and quantity of data needed to meet the DQO(s). 

E. Estimate the level of effort (e.g., staff time, laboratory costs, evaluation costs) for additional monitoring. 

F. Assess if the need for data justifies the level of effort. 
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G. If the estimated level of effort is justified by the need for the data (e.g., regulatory compliance, source 
identification) or if the data is required by DEQ, go to Step 2. 

H. If the data is not required or if the costs of the additional monitoring are not justified by the planned data 
uses, go to one or more of the applicable UICER Guidelines, or return to the UICMP System Monitoring 
or System Management program elements. 

EPA’s DQO Process1 may be used in planning so that UIC monitoring and resulting decisions are well 
documented, logical, and defensible.  The DQO process allows for selecting the most resource-effective 
monitoring and assists in determining how much sampling is required to meet the specified objectives. For 
instance, additional monitoring to verify an anomalous detection will be less than to determine a concentration 
trend.  DQOs should provide clear direction on the following: when to stop additional monitoring; what decisions 
may be made based on the additional monitoring data; and what additional data or steps may be needed.   
 
Step 2:   Develop an Abbreviated Work Plan for the Additional Monitoring 
If it is determined in Step 1 that additional stormwater monitoring is appropriate or necessary, a brief work plan 
should be prepared for City field staff and the analytical laboratory(s) that includes the following information to 
the extent necessary and appropriate: 

A. The specific objective(s) of the additional monitoring; 

B. Number and location of sampling locations; 

C. The planned frequency (e.g., events per year) and conditions (e.g., storm size and duration) under which 
the samples will be collected; 

D. List of pollutants that will be analyzed; 

E. Analytical methods and method reporting limits for the monitoring; 

F. Sampling procedures/protocols (e.g., sampling methods, sample handling, holding times, preservation); 

G. Data quality assurance/quality control needed for the specific investigation; 

H. Data evaluation methods; and  

I. Data reporting. 

To the extent feasible and practical, additional stormwater monitoring will be performed in accordance with the 
final SDMP.   
 
Step 3:  Implement Stormwater Monitoring 
Stormwater data will be collected according to the procedures specified in the work plan, and evaluated according 
to methods prescribed in the SDMP, as appropriate.  The DQO process will facilitate making decisions based on 
the stormwater monitoring data.   
 
Step 4:  Identify Next Steps 
Based on the objectives of the additional stormwater monitoring results, a decision will be made to determine if 
continued or additional monitoring is needed, using the general process described in Step 1.  In addition, one or 
more of the following actions may be implemented, as needed and appropriate: 

 
1  The DQO process involves the following steps: state the problem, identify the decision, identify inputs to resolve the 

decision, define boundaries, develop a decision rule to integrate the outputs from the previous steps into a single statement 
that describes the basis for choosing among alternative choices, specify limits on decision errors, and optimize the design.  
See Appendix H of the UICMP for additional information. 
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• Fate and Transport Analysis (UICER Guideline No. 6a); 

• Concentration Limit Evaluation (UICER Guideline No. 6c); 

• Response Actions (UICER Guideline No. 7); 

• Corrective Actions (CAP);  

• Permit or UICMP modifications; or 

• Refer identified pollutant sources to DEQ for further evaluation or source control action. 
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Bureau of Environmental Services 
 

UIC Evaluation and Response Guideline No. 6c 
 

Concentration Limit Evaluation 
 

PURPOSE 
 
This City of Portland Bureau of Environmental Services (BES) Underground Injection Control (UIC) Evaluation 
and Response (UICER) guideline provides the basic process that may be followed to evaluate, develop, or modify 
the maximum allowable discharge limits (MADLs) for stormwater discharges to a City-owned or group of UICs, 
constructed and operated in compliance with the Oregon Department of Environmental Quality (DEQ) issued 
Water Pollution Control Facility (WPCF) permit (No. 102830).  MADLs are defined as being protective of human 
health and the environment.  This guidance may also be used to evaluate, develop, or modify the groundwater 
compliance limits set in Table 1 of the WPCF permit; or to develop a “concentration limit variance (CLV).”  A 
CLV is defined as the maximum acceptable concentration of a pollutant allowed in groundwater at a DEQ 
specified compliance point1 by Oregon Administrative Rules (OAR) 340-40. 
 
The permit allows the City to evaluate or demonstrate whether groundwater quality is protected (as defined by 
OAR 340-40 through corrective action, “risk assessment”, or other groundwater protection demonstration.  The 
term “risk assessment” as used in the permit, and as referenced in the UIC Management Plan (UICMP; City of 
Portland 2006) and this guideline, is broadly defined, multifaceted, and may involve one or more of the following 
activities:   

• Pollutant fate and transport analyses; 
• Additional stormwater discharge monitoring to identify pollutant sources or facilitate data interpretation; 

and 
• Evaluation/modification of permit concentration limits or groundwater compliance limits to assure 

protection of human health and the environment. 
 
The specific purpose of this guideline is to describe the general steps the City may follow to evaluate allowable 
stormwater discharge concentration limits defined in the permit.  This evaluation may be used to develop or 
modify concentration limits, if necessary and appropriate, and to evaluate and/or demonstrate whether stormwater 
discharges to City-owned UICs meet the groundwater quality protection requirements for public health and the 
environment specified in OAR 340-040. 
 
APPLYING THIS GUIDELINE 
 
This guideline provides a general overview of the process that may be used to assess or demonstrate whether 
stormwater discharges to UICs adversely impact the beneficial uses of groundwater or if they are protective of 
human health and the environment.  Application of this guideline is anticipated to evaluate stormwater discharge 
concentration limits in the event that stormwater discharges to one or more City-owned UICs exceeds the MADLs 
defined in Table 1 of the permit.  This concentration limit evaluation may then be used to determine if an 
alternative stormwater limit would be protective of groundwater and meet the requirements of OAR-340-040.  
Such an evaluation may also be performed if it is determined that a pollutant is ubiquitous in the environment and 
not feasibly, practicably, or cost effectively controlled (see OAR 340-0040 and –0050). 
 

 
1  A compliance point is defined in OAR 340-040-0010 as “…the point or points where groundwater quality parameters must be at or 

below the permit-specific concentration limit or the concentration limit variance.” 
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This guideline can be used to evaluate a single UIC or multiple UICs within a specified area that exceed a MADL 
for specific pollutant.  BES may perform a Concentration Limit Evaluation, if determined necessary and 
appropriate, to: 

• Provide technical data to demonstrate groundwater protection and support site-specific decisions or 
modifications to the permit or UIC Management Plan (UICMP), including: 

o Increase maximum allowable discharge limits (MADL) for pollutants specified in the permit. 
o Develop stormwater MADLs for pollutants not currently included in the permit. 
o Modify groundwater compliance limits set in Table 1 of the WPCF permit (i.e., CLVs). 
o Develop a groundwater CLV(s) for pollutants not currently included in the permit, or in OAR 

340-040. 

• Evaluate whether a stormwater pollutant entering an individual UIC or group of UICs may impact 
groundwater at concentrations above levels considered protective of groundwater quality for current or 
future beneficial uses including drinking water (see OAR 340-040). 

• Evaluate whether a potential groundwater well user(s) (e.g., domestic, irrigation, public supply) may be 
exposed to stormwater pollutants at concentrations exceeding the groundwater quality protection 
requirements specified in OAR 340-040. 

• Demonstrate that either a corrective action or response action meets the groundwater quality protection 
requirements specified in OAR 340-040. 

This guideline may be used to support the application of UICER Guideline No. 6a, which addresses the 
subsurface fate and transport of stormwater pollutants discharged to a UIC. 
 
The Concentration Limit Evaluation is not expected to be performed prior to implementing other applicable 
evaluation guidelines and response actions (see Section 5 of the UICMP).   
 
PERMIT REQUIREMENTS 
 
Evaluation/modification of the permit concentration limits or groundwater compliance limits are included in OAR 
340-040-0030 that addresses Concentration Limit Variances.  This section of the rule states “…The EQC or 
Director, as specified in subsection (4)(b) of this rule, may grant on a case-by-case determination a concentration 
limit variance for a pollutant provided no substantial present or potential hazard to human health or the 
environment is posed at that level.  The party requesting the concentration limit variance shall provide all data 
required for consideration of the variance, and shall identify where gaps exist in the data for the required 
analysis.  In establishing concentration limit variances, the EQC or Director shall consider the effects on 
groundwater quality, interconnected surface water quality, and associated effects on beneficial uses….” 
Specifically, OAR 340-040-0030(4)(c) identifies the factors that should be considered when evaluating 
concentration limits.  These factors are summarized below and include, but are not limited to:  

• Physical and chemical characteristics of the pollutant;  
• Pollutant fate and transport;  
• Hydrogeologic characteristics at the facility and the surrounding area;  
• The proximity and withdrawal rates of nearby groundwater users;  
• The current and future uses of groundwater in the area;  
• Potential for health risks caused by exposure to the pollutant and its degradation products;  
• Persistence and permanence of potential adverse effects of the contaminant and its degradation products;  
• Proximity and interconnections with surface water in the area;  
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• Potential effect of the pollutant and its degradation products on ecosystems of the area; and  
• Comparative feasibility and cost of obtaining the permit-specific concentration limit and the concentration 

limit variance.  
 
Groundwater compliance concentrations in Table 1 the WPCF permit are typically set at “background” levels and 
generally, represent CLVs.  With the exception of lead (Pb), the CLVs are the federal MCLs for municipal 
drinking water.  The groundwater compliance limits set in the permit may be modified following the process 
defined in OAR 340-040-0030(4).  CLV modifications are subject to public review and comment and DEQ 
approval. 
 
Protective groundwater and stormwater concentration limits may be evaluated, estimated, or developed using 
standard equations and assumptions included in applicable U.S. Environmental Protection Agency (EPA) or DEQ 
guidance2 documents.  Stormwater discharge limits can be estimated from protective groundwater concentrations 
using fate and transport analyses and back calculating concentrations using standard risk assessment equations. 
 
FURTHER EVALUATION FRAMEWORK 
 
This section describes the specific steps the City may follow, as necessary and appropriate, to evaluate permit 
concentration limits (e.g., MADLs and groundwater compliance limits) and to evaluate whether they are 
protective of human health, the environment, and groundwater quality as defined in OAR 340-040. The steps are 
intended to clearly define the types and quality of data needed to complete this evaluation. 
 
Steps 1 and 2 below describe the general framework that may be followed to evaluate regulatory concentration 
limits or stormwater or groundwater.  The sequence presented is intended to be flexible and dynamic to address 
site-specific circumstances.  Some steps may be performed concurrently to optimize staff resources and to 
eliminate potential overlap between steps.  The actual steps performed and sequencing of the steps will be 
determined based on site-specific facts regarding each UIC or group of UICs.   
 
This guideline presents a stepped or phased approach that uses the appropriate level of analysis for meeting the 
objective of a specific application.  If the Concentration Limit Evaluation does not demonstrate groundwater is 
adequately protected, this guideline directs the user to other evaluation guidelines or to corrective action, as 
needed and appropriate. 

Step 1: Problem Formulation 
 
The first step in performing a Concentration Limit Evaluation is to define the problem that will be addressed (e.g.,  
MADL development, MADL modification, groundwater CLV development), or to more specifically define the 
appropriate type of investigation and/or analysis to be performed for a given UIC or UIC issue.  During problem 
formulation, available information will be compiled to perform the following steps: 

 
2  Guidance for Conduct of Deterministic Human Health Risk Assessments.  Waste Management and Cleanup Division, Oregon 

Department of Environmental Quality. December 1998. 
 

Guidance for Ecological Risk Assessment.  Waste Management and Cleanup Division, Oregon Department of Environmental Quality. 
March 2000. 

 

Risk Assessment Guidance for Superfund - Volume 1 Human Health Evaluation Manual (Part A).  US Environmental Protection Agency.  
Office of Solid Waste and Emergency Response.  EPA/540/1-89/002.  December 1989. 
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Step 1a -  Identify Data Quality Objectives. 

Prior to initiating the Concentration Limit Evaluation, it is recommended that specific data quality objectives 
(DQO) be identified following the general process described in Appendix H of the UICMP.  The 
Concentration Limit Evaluation should be performed in general accordance with applicable DEQ and EPA 
guidance1 addressing developing objectives, conceptual site models (CSM), and defining potential pollutant 
migration pathways.  The DQO process will ensure that all data collected or used in support of the 
Concentration Limit Evaluation are of known and documented quality and have been collected at locations 
and in media that are pertinent to the evaluation. 

Step 1b -  Develop a Conceptual Site Model. 

A CSM of the subject UIC(s) should be developed to describe the following, as necessary and appropriate: 

A. Physical setting (e.g., soil, geology, hydrogeology, separation distance, topography, hydrology; 
climate); 

B. Stormwater pollutant concentrations (individual event, mean, range) (see UICER Guideline No. 2); 

C. Pollutant chemical and physical properties (see Prioritization Procedure, Tables 1 and 2); 

D. Pollutant sources (see UICER Guidelines No. 4 and 5); 

E. Fate and transport analyses (see UICER Guideline No. 6a); 

F. Pollutant exposure pathways; and  

G. Potential receptors (e.g., human, ecological). 

Step 1c - Define Present and Future Uses of Groundwater  

OAR 340-044 states ”…injection of wastes to the subsurface shall be limited and controlled in a manner that 
protects existing groundwater quality for current or potential beneficial uses including use as an 
underground source of drinking water.”  However, in accordance with OAR 340-030 the current and future 
uses of groundwater will be defined, as necessary and appropriate.  The groundwater beneficial use 
determination will be made following the applicable procedures described in DEQ’s Guidance for Beneficial 
Use Determinations at Environmental Cleanup Sites (DEQ, 1998a).   

Step 1d - Identify Pollutant(s) of Interest 

Typically, pollutant concentrations are screened against known protective standards to identify the pollutants 
to be evaluated.  However, for evaluation of concentration limits associated with UICs, the pollutant(s) of 
potential concern will primarily be defined, based on observed exceedance(s) of applicable MADLs.  In 
addition, pollutants may be identified through fate and transport analyses, additional stormwater monitoring, 
or source monitoring. 

Step 2:  Evaluation 
During the Concentration Limit Evaluation, available information and the results of Step 1 will be used, as 
necessary and applicable to perform the following steps: 

Step 2a - Evaluate Potential Pollutant Exposure Pathways 

In this step, the potential pathways, defined in the CSM, will be evaluated to determine if a potentially 
complete pathway exists to human or ecological receptors.  Oregon risk assessment guidance allows 
development of site-specific risk scenarios.  Such site-specific scenarios allow consideration of unique site 
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conditions, thus providing a more reasonable and representative estimate of potential adverse impacts to 
groundwater. 

Step 2b - Develop Protective Stormwater and Groundwater Concentration Limits 
 
In this step, the concentrations of pollutants in stormwater at the point of discharge will be developed that 
meet OAR 340-040 requirements to protect groundwater quality or groundwater compliance concentration 
limits will be developed in accordance with OAR 340-040.  Protective concentrations of stormwater 
pollutants discharged to the subsurface may be estimated for selected complete and applicable pathways.  
These estimates would consider various chemical and physical processes controlling the migration of 
pollutants between the point of discharge (i.e., end of pipe) and the groundwater surface3.  These estimates 
may address a range of environmental conditions and parameters to assess the potential uncertainty and 
sensitivity of the evaluation.  The range of estimated protective stormwater concentrations may be used to: 

• Develop, modify, and/or confirm stormwater concentration limits (i.e., MADLS) at the point of 
discharge that meet OAR 340-040; 

• Develop, modify, and/or confirm groundwater compliance limits (i.e., CLVs) protective of 
groundwater users; and  

• Develop recommendations for groundwater compliance point distances, based on the CLV 
evaluation. 

• Develop technical data to demonstrate groundwater protection and support recommendations for site-
specific decisions or permit modifications. 

This step may also be used to reevaluate stormwater or groundwater concentrations limits using new or 
revised toxicity information for the pollutant of interest, or to evaluate new or revised exposure parameters for 
the pathway of interest.  This information may also be used to qualitatively or quantitatively describe the 
uncertainty associated with the concentration limit(s). 

Step 3 - Next Steps 

The results of Step 2 will include technical data and recommendations regarding the need for revision of 
either the concentration limits set in permit for stormwater or groundwater, such as: 

• If the estimated concentration limit (stormwater or groundwater) is greater than the permit limit, the 
City may propose a permit modification (i.e., concentration limit variance) or continue routine 
operation, maintenance, and monitoring, as applicable and appropriate, in accordance with the 
UICMP. 

• If the estimated concentration limit is less than the permit limit, then one or more of the following 
actions may be implemented, as needed and appropriate: 
o Fate and Transport Analyses (UICER Guideline No. 6c); 
o Corrective action (see Corrective Action Plan; City of Portland, 2006); 
o Implementation of response actions to reduced pollutant concentrations entering the UIC (UICER 

Guideline No. 8); 
o Prevent the use of groundwater or restrict to non-potable uses;  

                                                 
3  Pollutant fate and transport analyses (see UICER Guideline 6a) may be applied to estimate current or future pollutant concentrations. 
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o Groundwater monitoring4, as determined necessary by the City of Portland, to provide data to 
support recommendations for permit or UICMP modifications; and 

o Permit modifications as determined by the City or DEQ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page left intentionally blank. 

 
4  Groundwater monitoring is specifically not required under the permit as long as stormwater discharges meet the MADLs established in 

the permit.  In the event, groundwater monitoring is initiated the City will develop a Groundwater Monitoring Plan for DEQ review and 
approval as required by the permit. 
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Bureau of Environmental Services 
 

UIC Evaluation and Response Guideline No. 7 
 

Regional Assessment of Problem 
 
PURPOSE 
 
This City of Portland Bureau of Environmental Services (BES) UIC Evaluation and Response (UICER) guideline 
provides the basic process that will be followed to evaluate whether issues (e.g., potential non-compliance, 
pollutant types) affecting an individual City-owned Underground Injection Control (UIC) system (i.e., injection 
point; injection well) may affect other UICs in the vicinity or with similar UIC characteristics (e.g., potential 
pollutant sources, traffic categories, land use).  Specifically, this guideline provides tools for identifying and 
assessing issues that apply to a group of UICs or to UIC within a geographic area.  The primary object is to 
evaluate or demonstrate whether stormwater discharges to UICs are protective of the highest beneficial uses of 
groundwater (i.e., drinking water) per OAR 340-040.   
 
APPLYING THE GUIDELINE 
 
This guideline anticipates evaluation of the following types of issues that may apply to a group of UICs or to 
UICs within a geographic area.  Potential issues include, but are not limited to the following: 

• Separation distance; 
• Maximum allowable discharge limit (MADL) exceedances; 
• Identified pollutant sources; 
• Proximity to drinking water wells; and 
• Ubiquitous pollutants. 

 
This guide may be used to improve the management of UICs to assure groundwater protection, etc., by 
identifying and implementing changes to the best management practices (BMPs) identified in the UIC 
Management Plan (UICMP; Section 3.0) or the UIC Operation and Maintenance Plan (UICMP Appendix B). 
 
This guideline can be used to develop or evaluate MADLs or groundwater concentration limit variances (CLVs) 
for ubiquitous pollutants on a regional basis, in conjunction with UICER Guideline No. 6c – Concentration Limit, 
Evaluation, to provide the technical data to support regional decisions or modifications to the permit or UIC 
Management Plan (UICMP), as necessary and appropriate. 
 
A regional assessment is not anticipated to be performed prior to implementing other evaluation guidelines or 
response actions (see Section 5 of the UIC Management Plan (UICMP); City of Portland, 2006). 
 
PERMIT REQUIREMENTS 
 
The permit recognizes and anticipates there may be situations where common problems or issues apply to a 
number or group of UICs or to UICs within a geographic area.  Issues or problems that are large or complex in 
scope are considered to be “regional.”  Corrective actions implemented to address these issues are termed 
“regional” corrective actions.  A regional corrective action is warranted when implementation or completion of 
the regional corrective action solution cannot be accomplished within three full Capital Improvement Program 
(CIP) cycles.  Regional corrective actions may be addressed by a permit modification under OAR-340-04500055 
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or DEQ may issue an Order for a regional corrective action (Schedule C, Section 12(h) and (i)).  For a permit 
modification, the following information must be provided “… for the non-compliant public UICs:  
 i. A description, including map, of the boundary area for the proposed regional corrective action; 
 ii. A discussion of the reason for the regional corrective action;  
 iii. Identification of the public UICs that require a regional corrective action, including:  

(1) The number of public UICs requiring corrective action;  
(2) The Permittee’s public UIC identification number; and  
(3) The Department’s public UIC identification number for each public UIC.  

 iv. A feasibility analysis including available technologies for corrective action, cost effectiveness, 
determination of highest and best practicable methods that protect the resource, public health and the 
environment;  

 v. The selected technology or technologies, as appropriate; and  
 vi. An implementation and completion schedule.”  
 
In addition, the Oregon Department of Environmental Quality (DEQ1) expects the City to assess exceedances of 
the MADLs specified in Table 1 of the permit in a broader context.  Specifically, DEQ identified a need to look 
beyond the specific UIC with a MADL exceedance to assess if other UICs “. . .within the vicinity may have 
similar levels of pollutants and may require sampling.” 
 
The permit allows the City to request an increase of the MADL for each pollutant listed in Table 1 of the permit 
or to develop groundwater CLVs.  Any request to increase a permit established MADL must address the 
following:  
 

• Any increase in the permit established MADL must be based on sound science; and  
• The proposed increase does not endanger the existing natural groundwater quality, which currently meets 

human-health based protectiveness criteria. 
 
Under OAR 340-045-0055, any increase in a concentration limit represents a major permit modification because 
the increase may represent a lower protective level.  As required by OAR 340-045-0055, DEQ will review 
modification requests and hold a public comment period. Upon closure of public comment period, and depending 
on comments received, DEQ may approve, deny or amend the request, or request additional information based on 
public testimony.  
 
FURTHER EVALUATION FRAMEWORK 
 
This section describes the steps BES may follow, as necessary and appropriate, to identify and assess issues that 
may affect a group of UICs or UICs within a geographic area.  This information may be used to support 
compliance determinations, response actions, or corrective actions.  The intent of this guideline is to layout a 
logical, flexible stepwise approach to ensure groundwater quality protection requirements specified in OAR 340-
040 are met. 

The sequence presented below is intended to be flexible and dynamic to address site- or issue-specific 
circumstances.  Some steps may be performed concurrently to optimize staff resources and to eliminate potential 
overlap between steps.  The actual steps performed and sequencing of the steps will be determined based on site-
specific or issue-specific facts regarding each UIC or group of UICs.   

 
1  “Fact Sheet and Class V Underground Injection Control (UIC) WPCF Permit Evaluation” prepared by DEQ for permit 

number: 102830, by DEQ, dated June 1, 2005.
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Step 1:  Identify Potential Regional Issue 
Identify the problem or potential non-compliance issue (e.g., MADL exceedance) that has been identified during 
the System Management (e.g., System Inventory and Assessment Best Management Practice (BMP)) or the 
System Monitoring program element that may apply to a number of UICs or to UICs within a geographic area 
(i.e., a one-to-many relationship). This may include, but is not limited to, the following: 

• Separation distance; 
• MADL exceedances; 
• Identified pollutant sources; 
• Proximity to drinking water wells; or 
• Ubiquitous pollutants. 

Step 2: Conceptual Site Model Development 
In order to determine if a problem or non-compliance issue affects a number of UICs, a site-specific 
understanding of the cause of the problem or issue will likely be needed.  By developing an understanding of the 
“cause and effect” relationship, a conceptual site model (CSM) can be developed to describe the characteristics of 
the UIC system (e.g., treatment, no treatment), UIC drainage catchment (e.g., land use, traffic category), possible 
pollutant sources, or environmental setting (e.g., hydrogeology, proximity of pollutant sources) that may be used 
to predict or identify other UICs that may be affected.  Develop a simplified CSM of the subject UIC(s), based on 
consideration of the following data and information, as necessary and appropriate: 

A. Available data and information on the subject UIC catchment(s) including: 

a. UIC total depth; 

b. UIC location; 

c. Local and regional topography (e.g., slope); 

d. Proximity to surface water bodies; and 

e. Local and regional groundwater information. 

B. The CSM should present a conceptual understanding of the UIC system in the vicinity of the subject UIC, 
as necessary and appropriate.  The CSM may include the following: 

a. Summary of site geology and hydrogeology (e.g. depth to groundwater, groundwater flow direction); 

b. Anticipated surface water hydrology (e.g., description of local stormwater flow and management); 

c. Factors that influence stormwater infiltration, groundwater recharge and discharge (e.g., soil types, 
geologic, surface water bodies); and 

d. Identified or suspected stormwater pollutant source(s). 

Step 3: Define the Problem and Develop Data Quality Objectives 
A. Initiate the Data Quality Objectives (DQO) Process2 that EPA recommends for environmental 

investigations when data are to be used to make some type of decision (e.g., compliance or non-
compliance with a standard) or estimation (e.g., ascertain the mean concentration level of a contaminant).  
The DQO process is summarized in UICMP Appendix H.   

 
2 “Guidance on Systematic Planning Using the Data Quality Objectives Process” prepared by the US Environmental 

Protection Agency.  EPA/240/B-06/001.  February 2006.  EPA QA/G-4. 
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B. Identify potential approaches or a plan for investigating the “regional” issue using the DQO process as 
general guidance.  The degree to which the DQO process is used will depend on the nature and 
complexity of the issue. 

C. Develop a brief plan describing the proposed investigation to assess the nature and extent of the potential 
“regional” problem or issues.  The investigation should be performed to the extent practicable with the 
SDMP, BMP Monitoring Program, other UICER guidelines, and meet the requirement of the permit (e.g., 
method reporting limits, notification of concentrations exceeding MADLs). 

D. Meet with DEQ to discuss and get input on planned regional approach and/or investigation.  Meetings or 
“check ins” will be held with DEQ on an as needed basis depending on the scope and complexity of the 
issue.  

 
Step 4:   Implement Plan 
 
Implement the plan developed in Step 3 to evaluate the nature and extent of the problem or issue identified in Step 
1.  The plan may include the following, as necessary and appropriate: UIC inspections, research of UIC 
catchments, modeling, sampling and analyses, etc.  
 
 
 
Step 5:   Evaluate Results 
Compile and evaluate the results of the regional assessment investigation.  The results may be used, as needed and 
appropriate, to: 

A. Determine the need for additional monitoring to meet the objectives of the investigation or to address data 
gaps identified by the investigation. 

B. Determine the next steps in addressing the regional issue.  These may include 

a. Summarize findings of regional study for DEQ in an appropriate format.  Applicable results will be 
reported to DEQ in the appropriate annual report, technical memorandum, letters, or reports, as 
determined necessary and appropriate.  Data, records, or reports generated as a result of this work will 
be maintained in the UIC Program files and will be available for review upon request. 

b. Prepare recommendations for path forward.  These may include: 

i. Initiate response actions (see UICER Guideline No. 8) or corrective actions (Corrective Action 
Plan; City of Portland, 2006). 

ii. Improve the management of UICs to assure groundwater protection, etc., by identifying and 
implementing changes to the BMPs identified in the UICMP or the UIC Operation and 
Maintenance Plan. 

iii. Evaluate or demonstrate permit compliance. 

iv. Support permit or UICMP modifications. 
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Bureau of Environmental Services 
 

UIC Evaluation and Response Guideline No. 8 
 

Response Actions 
 
PURPOSE 
 
This City of Portland Bureau of Environmental Services (BES) UIC Evaluation and Response (UICER) guideline 
provides the basic process that will be followed in the event that a UIC is identified as potentially not meeting 
permit requirements, but sufficient information is not available for the UIC to be determined to be non-compliant.  
For example, if stormwater discharge concentrations exceed either the maximum allowable discharge limits 
(MADLs) specified in Table 1 of the Oregon Department of Environmental Quality (DEQ) issued Water Pollution 
Control Facility (WPCF) permit (No. 102830) during an individual storm event, or the annual mean 
concentration, response actions may be appropriate  
 
Response actions are intended to reduce stormwater discharge concentrations at the surface in order to meet 
permit MADLs.  Meeting MADLs at the “end of pipe” demonstrates compliance with state and federal 
requirements for the protection of “underground sources of drinking water” and “waters of the state.”  Response 
actions for the purpose of this guideline are intended to be implemented in a timely manner and are considered 
interim in nature, until a final Compliance Determination has been made.  The process in this guideline is similar 
to the process identified in the Corrective Action Plan (City of Portland, July 2006) for known non-compliant 
UICs. 
 
APPLYING THE GUIDELINE 
 
This guideline describes the steps BES may follow to evaluate and/or implement response actions, evaluate and 
address data gaps, or address concerns associated with groups (e.g., issue or location specific) of UICs.  The steps 
described in this guideline for response actions are intended to reduce stormwater discharge concentrations or 
modify UIC operations and maintenance in order to assure permit compliance.   
 
PERMIT REQUIREMENTS 
 
The WPCF permit requires: 
 

 Schedule B.  Section 7(a)(vii) -  
“A discussion of compliance response actions taken to correct a MADL annual mean exceedance.” 

 Schedule C,  Section 8.  Priority Pollutant Screen Detection Response.  
 “b. After sampling at least 5 storm events at the public UIC(s) at which a PPS pollutant(s) detection 

occurred, the Permittee must include in the annual monitoring report for the wet season being 
monitored the following: . . . 

 iii. Based on the annual mean MADL concentration, discuss actions being taken in accordance 
with Table 4.  

 c. In accordance with Table 4, the Permittee must initiate a compliance response action when a PPS 
pollutant annual mean MADL concentration is exceeded. The compliance response action shall 
be in accordance with Schedule C.10, below.” 
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Schedule C.  Section 10. Compliance Response Action for Annual Mean MADL Exceedance.  

 

 “a. If, at the end of a wet season monitoring period, an annual mean concentration for any MADL in 
Table 1 is exceeded, the Permittee must:  

 i. Implement a compliance response action to correct the exceedance within the first wet season 
following the exceedance; . . .  

 iii. Discuss following in the annual monitoring report of Schedule B.7 for the wet season in 
which the exceedance occurred: . . . 
(3) The compliance response action proposed, being taken, or taken by the Permittee to 

correct the exceedance.”  
 
In addition, DEQ states1 that “…exceedance of the annual mean concentration triggers a compliance response 
action.  The Department does not consider the exceedance of the annual mean concentration as a permit 
violation. However, any failure to take a compliance response or corrective action is a permit violation... . “ 
 
FURTHER EVALUATION FRAMEWORK 
 
Steps 1 through 4 below describe the general framework that may be followed to evaluate and implement 
response actions.  The sequence presented below is intended to be flexible and dynamic to address site-specific 
circumstances.  Some steps may be performed concurrently to optimize staff resources and to eliminate potential 
overlap between steps (e.g., discrete steps may be combined or eliminated to reduce staff time and to streamline 
the schedule).  The actual steps performed and sequencing of the steps will be determined based on site-specific 
facts regarding each UIC or group of UICs.   
 
Step 1: Assess Potential Response Actions 

A. Review the information that identified the potential need for a response action.  Information sources may 
include but are not limited to: 

a. Annual stormwater discharge monitoring results (see annual Stormwater Discharge Monitoring 
Report, submitted by July 15 of each permit year); 

b. MADL Exceedances (see UICER Guideline No. 3); 

c. Source Identification (see UICER Guideline No. 4); and 

d. Source Specific Investigation Monitoring (see UICER Guideline No. 5). 

B. Identify and review results of previous evaluation or response actions, if any, implemented for the subject 
UIC(s) or UIC(s) with similar characteristics (e.g., traffic category, land use, size). 

                                                 
1  “Fact Sheet and Class V Underground Injection Control (UIC) WPCF Permit Evaluation” prepared by DEQ for permit number: 

102830, prepared by DEQ, dated June 1, 2005.  Section 4.3.3. 
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C. Assess effectiveness, if applicable, of previous response actions implemented to reduce pollutant 
concentrations at the subject UIC (i.e., comply with the MADLs) or UICs with similar characteristics. 

 

Step 2: Identify Potential Response Actions 
A. Define the goal and/or objective for the response action (i.e., address the specific potentially non-

compliant condition) in order to: 

a. Assess the effectiveness of response action alternatives. 

b. Identify potential performance measures or key performance indicators to evaluate or demonstrate the 
effectiveness of the response action. 

B. Identify potential response action(s) and/or further evaluation(s) that may be appropriate where a potential 
pollutant source(s) is identified.  Implementation of one or more of the following response or evaluation 
actions may be considered, as needed and appropriate, to reduce pollutant concentrations or achieve 
permit compliance: 

a. UIC System Cleaning (see Operations and Maintenance Plan (O& M Plan); UICMP Appendix B)- 
Request the Bureau of Maintenance clean the UIC system (inlets, stormwater lines, sedimentation 
manhole, sump).  

b. Street Sweeping (see O & M Plan) - Request the Bureau of Maintenance sweep the public streets in 
the UIC catchment.   

c. Source Identification (see UICER Guideline No. 4). 

d. Source Control  – Request BES Source Control Program initiate site inspections and/or education and 
training at potential pollutant source facilities. 

e. Public Outreach  – Request BES public relations staff develop educational materials (e.g., fact sheets, 
flyers, door hangers), and hold open houses or public meetings to educate and promote clean 
stormwater and groundwater. 

f. Source Specific Investigation Monitoring (see UICER Guideline No. 5) – Initiate source-specific 
investigation to evaluate and document potential source(s) and provide information to assess potential 
response actions, corrective actions, enforcement action, and/or source control measures that may be 
appropriate. 

g. Refer pollutant source (e.g., facilities, site) to DEQ for further evaluation and investigation under the 
appropriate DEQ regulatory authority (e.g., Water Quality, UIC, Environmental Cleanup, Solid 
Waste, Hazardous Waste, Underground Storage Tank).   

h. Groundwater Protectiveness Demonstration (see UICER Guideline No. 6). 

i. Permit Modification(s) (See Policy and Regulations BMP). 

C. Identify potential response action(s) and/or further evaluation(s) that may be appropriate where a potential 
pollutant source(s) has not been identified.  Consider implementation of one or more of the following as 
needed and appropriate: 

a. Source Identification (see UICER Guideline No. 4); 

b. Source Specific Investigation Monitoring (see UICER Guideline No. 5); 

c. Groundwater Protectiveness Demonstration (see UICER Guideline No. 6); and 

d. Permit Modification(s) (See Policy and Regulations BMP). 
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Step 3: Select Response Action 
A. Select an appropriate response action, if necessary and appropriate, based on consideration of the 

following factors: 

a. The anticipated effectiveness of the response action to achieve the goals and objectives identified in 
Step 2A. 

i. Meets WPCF permit compliance requirements; 

ii. Complies with any other local, state, and federal regulations and standards; and 

iii. Advances BES watershed goals and objectives. 

b. Priority of UIC (see Prioritization Procedure); 

c. Scope and complexity of action or evaluation; 

d. Cost effectiveness; 

e. Implementability; 

f. BES and CIP priorities; 

g. Relationship to watershed or other citywide projects (e.g., sewer, transportation); 

h. Opportunities to streamline or more efficiently perform corrective actions by grouping similar 
problems or similar design or funding issues together; and 

i. Design or implementation data gaps. 
 
Step 4: Implement Response Action 

A. Evaluate the need and practicality of monitoring the effectiveness of the selection actions(s).  Response 
action goals and objectives may be used to identify appropriate performance measures or indicators to 
demonstrate the effectiveness of individual actions.  To the extent practicable, BES will use data gathered 
from the Stormwater Discharge Monitoring Plan (SDMP; City of Portland, 2006) and the BMP 
Monitoring Program (see UICMP) as one element of the compliance demonstration.  If site-specific data 
are needed, the data will be collected and analyzed to the extent required, consistent with the BMP 
Monitoring Program and the SDMP. 

B. Implement the selected evaluation and/or response actions. 
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