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�
preface


� tc “Preface” \l 1 �Parsons Engineering Science Inc., has been contracted by the United States Air Force Headquarters HQ USAF/CEVC and AFMOA/SGPA to develop a model Wellhead Protection (WHP) Plan for Hill Air Force Base (HAFB), Utah, that meets the State of Utah WHP requirements.  The administrating regulatory agencies of each state are required to develop and implement the specific requirements for the WHP program in their state, as mandated by section 1428 of the Safe Drinking Water Act [(SWDA), 1986] which is very general in definition of WHP requirements.  Therefore, state by state WHP program requirements are varied; but generally follow similar basic guidelines.  U.S. Environmental Protection Agency (USEPA) documents concerning WHP are readily available for guidance.


The purpose of the WHP Program is to comply with the requirements of the state EPA approved WHP program for public supplies of drinking water as amended by the SWDA (1986).  This document will be used by the U.S. Air Force (USAF) as guidance to comply with USEPA and state EPA regulations for wellhead protection.


This model WHP Plan has been developed using HAFB as an example public water supply (PWS).  In Utah, the WHP plan requirements have been defined by R309-113 of the Utah Administrative Code (1993), known as the Drinking Water Source Protection (DWSP) Rule.  Parsons Engineering Science Inc., has developed this report format to meet the specific requirements of the DWSP rule administered by the State of Utah Department of Environmental Quality, Division of Drinking Water (DDW), and two other guidance documents issued by the DDW.  The mandatory requirements in these guidance documents have been summarized and organized into a workable format for a complete State of Utah DWSP plan, with practical examples given in the text where applicable.  Areas of the Utah DWSP program that are specific to the Utah DDW requirements may not be specific requirements of the Safe Drinking Water Act - Section 1428 and other USEPA guidance documents concerning wellhead protection.


This model plan defines the main elements of the State of Utah DWSP plan, which are the delineation of wellhead protection areas and the inventory and management of potential contamination sources within the wellhead protection areas.  Following the introductory section of the plan, the main sections of the complete DWSP plan are the hydrogeological setting; delineation of DWSP zones; potential contamination source inventory; potential source hazards, controls, assessment, and management; land management strategies to control potential contamination sources, and contingency plans.  These main elements are required by R309-113-7(1)(a-g) of the Utah Administrative Code (1993) for a complete DWSP plan acceptable to the DDW.


�
1.0  introduction


1.1  purpose,  scope,  and  methodology


� tc “1.0	Introduction” \l 1 �� tc “1.1	Purpose, Scope, and Methodology” \l 2 �The purpose and scope of the DWSP plan, and the specific methodologies or approaches used to complete the plan should be introduced in this initial subsection.  The basis of the DWSP program, regulatory compliance, administering regulatory agencies, definitions, and the main elements of the DWSP plan should be briefly discussed.  An overview of the textual organization of the DWSP plan should also be introduced.  A brief explanation of the method(s) used to determine the DWSP delineation zones, databases used for potential contamination source inventories, survey methods, resources used, verification techniques, or any other relevant information should be included.


According to R309-113-7(1) of the Utah Administrative Code (1993) each PWS shall develop, submit, and implement a complete DWSP plan for each of its groundwater sources of drinking water.  For example, HAFB uses six of eight existing production wells for potable sources of drinking water.  A separate, complete DWSP plan must be developed and implemented for each of these sources of drinking water.


1.2  Location  and  Physiography


� tc “1.2	Location and Physiography” \l 2 �A general description of the location and physical setting of the PWS is discussed in this subsection of the DWSP plan.  This description should include prominent physical features and the distances of these features from the PWS, the topography of the PWS and nearby areas, the areal extent of the PWS system, and any additional information about the physical setting considered to be important.  General area or location maps should be provided.


1.3  background


� tc “1.3	Background” \l 2 �General background information concerning the PWS is discussed in this subsection of the report.  This information may include the usage history of the PWS, the number and location of drinking water sources, volumetric production, population served by the PWS, and any additional background or historical information considered to be important.  A map showing the identification and location of each source of drinking water should be provided.


2.0  Hydrogeological  Setting


2.1  General


� tc “2.0	Hydrogeological Setting” \l 1 �� tc “2.1	General” \l 2 �The hydrogeological setting is discussed in this subsection of the DWSP plan.  A general description of the regional geology and structure, and the bedrock or sedimentary formations should be included.  This description may also include a brief discussion of the depositional environment or processes that produced the hydrostratigraphic sequences observed in the regional area of the PWS.  As outlined in the Source Protection Users Guide (1994), this information may be derived from published geological and hydrogeological reports.  However, the only mandatory geological information required by the DDW is that detailed in subsection 2.3.


2.2  Aquifers


� tc “2.2	Aquifers” \l 2 �A general description of the aquifer or aquifers near the PWS should be provided in this subsection of the DWSP plan.  As outlined in the Source Protection Users Guide (1994), this information may be derived from published geological and hydrogeological reports.  This information may also be obtained from site specific drilling and sampling data.


2.3  local  Geology  and  Hydrostratigraphy


� tc “2.3	Local Geology and Hydrostratigraphy” \l 2 �A summary description of the geology near the well and the nearby areas surrounding the source of drinking water is provided in this subsection of the DWSP plan.  R309-113-9(4)(a)(i) of the Utah Administrative Code (1993), states that this description should include the formal or informal names of the geologic units, general rock or sediment type, grain sizes, sorting, degree of cementation, and a description of fractures or solution cavities (if applicable).  According to this state rule, these geological parameters may be obtained by drill log descriptions, well cuttings, core samples, surface hand samples, outcroppings, etc.  No other requirements or directives concerning geological conditions at the PWS are given in state issued guidance documents governing DWSP plans.  However, additional data to describe or present the geological and hydrogeological environment near the PWS is warranted.  Geologic logs, cross-sections, stick well diagrams with screened intervals, etc., showing the stratigraphy and hydrostratigraphy near the PWS help visualize spatial geological relationships and the geophysical setting.  A description of the geology and hydrogeology should also accompany diagrams.


3.0  delineation  of  DWSP  zones


3.1  Definition  and  Methods  of  Delineation


� tc “3.0	Delineation of DWSP Zones” \l 1 �� tc “3.1	Definition and Methods of Delineation” \l 2 �An integral part of the DWSP plan is the delineation of protection zones or areas around sources of drinking water such as wells, springs, or tunnels.  Two methods for DWSP zone delineation are outlined in the R309-113-9 of the Utah Administrative Code (1993); the preferred delineation procedure based on groundwater travel times, and the optional two-mile radius delineation procedure.  The two-mile radius delineation is generally applicable to the collection area of springs and tunnels.  Only the preferred delineation procedure defined in R309-113-9(2)(a) of the Utah Administrative Code (1993) as applied to groundwater sources of drinking water obtained from wells, is considered in this example DWSP plan format.


The preferred delineation procedure for groundwater sources establishes three zones for management purposes as follows:


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Zone 1 - an area within a 100-feet radius from the well;


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Zone 2 - an area within a 250-day groundwater time of travel from the aquifer to the wellhead, and;


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Zone 3 - an area within a 15-year groundwater time of travel from the aquifer to the wellhead.


The boundary of the protection zones may also be the boundary of the aquifer(s) which supplies water to the groundwater source, or a groundwater divide, if closer to the source of drinking water than the boundary of the calculated time of travel zones.  These protection zones extend vertically with depth from the land surface to the groundwater source of drinking water.


3.2  aquifer  parameters


� tc “3.2	Aquifer Parameters” \l 2 �A summary of the calculated transmissivity, hydraulic conductivity, porosity, hydraulic gradient, groundwater flow direction, and saturated thickness of the producing aquifer(s) is provided in this subsection of the DWSP plan.  According to R309-113-9(4)(a)(ii) of the Utah Administrative Code (1993), the transmissivity of the aquifer should be obtained from an appropriate aquifer test at the well.  The record of the test should include the following data:


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Pre-pumping water level of pumped well, and observation well (if used);


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Constant pump rate or stepped rates at producing well;


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Total drawdown of pumped well, and observation well (if used);


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Total time of pumping, and;


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Time-drawdown data and curve.


A new aquifer test is not necessary if a previously performed test is available and includes the data listed above.  If multiple observation wells are used to monitor water levels during an aquifer test, the location, elevation, total depth, perforated or screened intervals, radius, well casing and perforation or screen type, and method of construction of each well should be provided.  Tables summarizing the aquifer test and observation well data should be constructed and presented in this subsection of the DWSP plan.  Time-drawdown curves also should be provided.  The method used for the aquifer test is subject to best professional judgment, and no directives are given in R309-113-9(4)(a) of the Utah Administrative Code (1993).  However, the method and rationale or justification for the method should be detailed.


3.3  well  data


� tc “3.3	Well Data” \l 2 �Well data required by R309-113-9(4)(a)(iii) of the Utah Administrative Code (1993) is provided in this subsection of the DWSP plan.  Well logs or original drillers reports are required, and could be included in an appendix.  The elevation of the wellhead, well radius, total depth, screened interval(s) and type of screen, casing type, method of construction, and maximum projected pumping rates of the well are also required.  This information should be summarized in a table.  Additional data pertaining to the well such as the date of construction, water levels, and the aquifer media in the screened interval(s), etc., may also be provided, but are not required by the state rule.


3.3.1  Well  Discharge  Rate


The pumping rate of the well is an important factor in determining the area and dimensions of the DWSP protection zones; higher well pump rates will yield larger protection areas to manage.  Therefore, a discussion including the rationale and justification for the projected pump rate used for protection zone delineation could be provided in this subsection of the DWSP plan.  This justification may be necessary to obtain approval of the delineation report by the DDW.  Long term pumping records could be included in the subsection, or provided in an appendix.


3.4  well  pump  data


� tc “3.4	Well Pump Data” \l 2 �Well pump data required by R309-113-9(4)(a)(iv) of the Utah Administrative Code (1993) is provided in this subsection of the DWSP plan.  Data should include the model, type, make, series, rating, capacity, pump setting, and date of installation.  This information should be summarized in a table.  Applicable pump installation and maintenance records (if available) could also be provided in an appendix.


3.5  Hydrogeological  Methods  and  Results


� tc “3.5	Hydrogeological Methods and Results” \l 2 �In accordance with R309-113-9(4)(a)(v) of the Utah Administrative Code (1993), the hydrogeological method(s), procedures, and calculations used to delineate boundaries of protection zones two (250 day time of travel) and three (15 year time of travel) are presented in this subsection of the DWSP plan.  Although the DDW allows professional discretion as to the methods of this analysis, the analysis is practically limited to computer programs or modeling; the velocity of a water particle in the cone of depression of a pumped well is dynamic and increases near a well in direct proportion to the increased hydraulic gradient induced by pumping.  This analysis would be difficult, if not impossible, using analytical methods and equations.  Also, multiple pumping wells can create well interference that is better analyzed with the aid of computer models.  A discussion of groundwater flow theory, model assumptions, and analytical approach are necessary to understand and evaluate the results of the delineation zone analysis.  A discussion of each should be provided in the following subsections.


3.5.1  Groundwater  Flow  Theory


A discussion and presentation of Darcy’s governing equation of groundwater flow and its application to the velocity of flow through a porous media is provided in this subsection.


3.5.2  Model  and  Assumptions


The computer program used to delineate time of travel protection zones two and three, pertinent information about the program, simplified hydrogeological assumptions of the program, and the practical application of the program to the real hydrogeological conditions near the PWS is provided in this subsection.


3.5.3  Analytical  Approach - Calculations


A discussion that details how the computer program is applied to the hydrogeological conditions at the PWS, and the input parameters used for the analysis, are provided in this subsection.  Model input parameters should be summarized in a table.  The rationale and justification for using the input parameters should also be discussed.


3.6  DWSP  Zones


� tc “3.6	DWSP Zones” \l 2 �DWSP zone dimensions for the PWS are presented in this subsection of the DWSP plan.  The location of the groundwater source of drinking water and the boundary for each delineation zone are to be shown on a U.S. Geological Survey 7.5 minute series topographic map (1:24,000 scale), as required by R309-113-9(4)(a)(vi) of the Utah Administrative Code (1993).  More detailed maps are encouraged, but are optional.  For instance, a digitized base map of HAFB was be used for the analysis of delineation zones two and three that are presented in the following subsections.


A written description of the distances which define the boundaries of zones two and three are also required.  The descriptions must include the following:  maximum distances upgradient from the well, maximum distances downgradient from the well, and the maximum widths of each protection zone.  Additional information (not required) may include the total length, and the axial trend or orientation of the zone.


3.6.1  Zone 2 - 250 Day Time of Travel


As an example, protection zone two for HAFB production well no. 8 was delineated using an analytical two-dimensional groundwater modeling program called QuickFlow (Geragty and Miller Modeling Group, 1991).  A hydraulic conductivity of 400 ft/day, maximum average annual discharge rate of 567 gallons per minute (gpm), porosity of 25 percent, uniform regional hydraulic gradient of 0.0009 ft/ft, and additional necessary model input, were used as input parameters for the analysis.  The resulting 250 day time of travel zone is shown on Figure 3.1.  The linear lines shown in the illustrated DWSP protection zone are groundwater particle traces provided by the QuickFlow model.  The dimensions of the zone two protection area, as required by R309-113-9(4)(a)(vi) of the Utah Administrative Code (1993), are summarized in the following table:


DIMENSIONS  OF  PROTECTION  ZONE  2


250-DAY  TIME  OF  TRAVEL


PRODUCTION  WELL  8


HILL  AIR  FORCE  BASE


� tc “Dimensions of Protection Zone 2, 250-day Time of Travel, Production Well 8” \f t �


���Well�
�Total�Length�(ft)�
Maximum�Upgradient�Length�(ft)�
Maximum�Downgradient�Length�(ft)�
�Maximum�Width�(ft)�
��Axial�Trend�
�
8�
790�
630�
160�
685�
N 48 W�
�
Dimensions based on QuickFlow model simulation, refer to the figure for illustration.


3.6.2  Zone 3 - 15 Year Time of Travel


As an example, protection zone three for HAFB production well no. 8 was also delineated using QuickFlow (Geragty and Miller Modeling Group, 1991).  The input parameters for the model are the same as those for zone two with one exception; a discharge rate of 390 gpm was used for the analysis.  This lower discharge rate is reflective of the time dependent pumping rate projected for this well over a 15 year period of time, and is based on the average pumpage of a ten year record.  The resulting 15 year time of travel zone is shown on Figure 3.2.  The linear lines shown in the illustrated DWSP protection zone are groundwater particle traces provided by the QuickFlow model.  The dimensions of the zone three protection area, as required by R309-113-9(4)(a)(vi) of the Utah Administrative Code (1993), are summarized in the following table:


DIMENSIONS  OF  PROTECTION  ZONE  3


150-YEAR  TIME  OF  TRAVEL


PRODUCTION  WELL  8


HILL  AIR  FORCE  BASE


� tc “Dimensions of Protection Zone 3, 150-year Time of Travel, Production Well 8” \f t �


���Well�
�Total�Length�(ft)�
Maximum�Upgradient�Length�(ft)�
Maximum�Downgradient�Length�(ft)�
�Maximum�Width�(ft)�
��Axial�Trend�
�
8�
8,935�
8,730�
205�
1,580�
N 48 W�
�
Dimensions based on QuickFlow model simulation, refer to the figure for illustration.


3.7  Susceptibility  of  drinking  water  source  to  potential  contamination


� tc “3.7	Susceptibility of Drinking Water Source to Potential Contamination” \l 2 �The general likelihood of any potential contamination source impacting the aquifer source of drinking water, based on physical hydrogeological conditions at the PWS, is addressed in this subsection of the report.  For instance, several hundred feet of clay may separate shallow groundwater and the producing aquifer.  Therefore, the likelihood of potential contamination in shallow groundwater reaching the producing aquifer by downward migration is minimized.  Inclusion of this subsection in the DWSP plan is arbitrary, an no guidance concerning this aspect is given in the state issued guidance documents.


�
� tc “3.1	(Figure Title)” \f f �figure 3.1


�
� tc “3.2	(Figure Title)” \f f �figure 3.2


�
4.0  potential  contamination  source  inventory


4.1  land  usage


� tc “4.0	Potential Contamination Source Inventory” \l 1 �� tc “4.1	Land Usage” \l 2 �Prior to an in depth discussion about contamination sources, a general description of the land usage should be addressed.  Land usage alludes to the kinds of potential contamination that may be present in the area.  Considering HAFB, which is primarily a depot-level maintenance facility for aircraft and missiles, munitions storage, and logistics center, most sources of  potential contamination would be related to processes that are a result of this land usage.


4.2  inventory  procedures  and  data  availability


� tc “4.2	Inventory Procedures and Data Availability” \l 2 �The State of Utah Source Protection Users Guide (1994) states that any survey method of combination of methods is acceptable to inventory potential contaminant sources in the delineated protection zones.  The initial step should be to inventory available data bases that may indicate potential point source and non-point source contamination.  Data bases for HAFB could include, but should not be limited to, the Base Comprehensive Plan, Facility Response Plan, general fuel spill plans and storage tank inventories, Resource Conservation and Recovery Act (RCRA) part B permits, Utah Pollutant Discharge Elimination System (UPDES) discharge permits, Utilities system maps, etc.  After potential sources have been identified, an on-site drive-through and/or walk-through should be performed to verify sources, inspect for other potential sources, and to become familiar with the geographic limits of the established protection areas.


4.3  prioritized  ranking  criteria


� tc “4.3	Prioritized Ranking Criteria” \l 2 �R309-113-10 of the Utah Administrative Code (1993) states that each PWS shall establish a priority for ranking potential contamination sources and should state the basis of the priority ranking.  According to the Source Protection Users Guide (1994), this basis may be best judgment.  The only operative is that the priority ranking shall be according to relative risk to the drinking water source.  Therefore, the ranking methodology has a loose definition.  Considering HAFB, the ranking prioritization could include the following:  a confirmed contaminant release to shallow groundwater currently being remediated, the lateral and vertical distance of a confirmed release or potential contamination source from the PWS, the presence of absence of secondary containment systems (engineering controls), the risk to human health of a potential contamination source if released to groundwater, fate and transport characteristics of confirmed or potential contaminants, persistence of potential biological agents if released to groundwater, etc.


4.4  prioritized  potential  sources  of  contamination


� tc “4.4	Prioritized Potential Sources of Contamination” \l 2 �As stated above, inventoried potential contamination sources within each and all established protection zones, for each PWS, should be prioritized according to relative risk to the PWS.  Under normal circumstances, potential contamination sources within zones 1 and 2 would present greater relative risk to the PWS than sources in zone 3, because of the closer proximity to the PWS.  If the above ranking criteria were used, justification in the DWSP plan for the ranking order of each contamination source would be burdensome and impractical.  Rather, a statement of the basis of ranking and the justification for the highest priority sources within each zone could be detailed in the text discussion.  Additionally, the prioritized potential contamination source should be identified as to its location in zone 1, 2, or 3, and should be shown on a location map.  The map requirements are the same as those for the delineation zone presentation in subsection 3.6.  All sources and zones should be clearly labeled on the map.  A partial listing of potential contamination sources that may be present near HAFB production wells are as follows:





	�SYMBOL 183 \f "Symbol" \s 10 \h�	Wells


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Maintenance and Fueling Sites


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Waste Disposal Sites and Facilities


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Radiological Operations


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Chemical Processes


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Chemical and Munitions Storage


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Agricultural Chemicals


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Fuel Storage Tanks


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Transportation Facilities


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Surface Water


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Wastewater Systems


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Utilities





Potential sources include regulated and non-regulated, and point and non-point sources of contamination.  The Source Protection Users Guide (1994) states that pollution sources comprise activities that may actually discharge pollution to groundwater.


4.4.1  DWSP  Zones  1 and  2


A listing and discussion of contamination sources for zone 1 (100 ft. radius from well) and zone 2 (250 day time of travel to well) at each PWS is to be provided in this subsection.  A table containing applicable potential contaminant source information should be provided for each PWS.  For example, the two potential contaminant sources inventoried, but not confirmed, near HAFB production well 8, are listed and prioritized in the following table:


�
POTENTIAL  CONTAMINATION  SOURCES


PROTECTION ZONES  1 AND 2


PRODUCTION  WELL  8


HILL  AIR  FORCE  BASE


� tc “Potential Contamination Sources, Protection Zones 1 and 2, Production Well 8” \f t �


Source�Priority�Number�
Distance�From�Well (ft)�
Potential�Contamination�Source�
��Activity�
��Remarks�
�
1�
640�
CSA-1562.1�
drum storage�
WO/C�
�
2�
100�
AST-1570.1�
fuel storage�
W/C-1907 gallons�
�
CSA - Container storage area


AST - Above ground storage tank


WO/C - Without secondary containment


W/C - With secondary containment


Source - Facility Response Plan (1994)





The container storage area (source number 1) is considered to be the most likely contamination source to potentially impact shallow groundwater near well 8 because the drum storage area does not have any secondary containment.  Although the AST (source number 2) is closer to the well head, it has secondary containment.  Therefore, the relative risk of impacting the water supply due to a release from the AST is not considered to be as high as a release from the container storage area, because of secondary containment.  For illustration, these potential contamination sources are presented in figure 4.1, as required by the state rule.


4.4.2  DWSP  Zone 3


A listing and discussion of contamination sources for zone 3 (15 year time of travel to well) at each PWS is provided in this subsection.  A table containing the same information given for zones 1 and 2 above, including the prioritized ranking within zone 3, should also be provided.  An actual inventory of potential contaminant sources in zone 3 at HAFB production well 8 was not performed, as in the example given above for zones 1 and 2.  There are probably more potential contamination sources in zone 3 than there are in zones 1 and 2, because of the larger area of zone 3.  However, the relative risk to the PWS from potential contamination sources in zone 3 should be less because the sources are a greater distance from the PWS.


�
� tc “4.1	(Figure Title)” \f f �figure 4.1


�
5.0  potential  source  hazards,  controls,  assessment,  and  management


5.1  source  hazards  and  contaminants


� tc “5.0	Potential Source Hazards, Controls, Assessment, and Management” \l 1 �� tc “5.1	Source Hazards and Contaminants” \l 2 �Contaminants or hazards of each potential contamination source inventoried in the previous section of the DWSP plan are addressed in this subsection.  Further identification of the specific hazards of the chemical, biological, radiological, etc., substances associated with each of the potential contamination sources are to be evaluated.  Data bases, documents, surveys, personal interviews, and site visits may be means used to evaluate the potential source hazards of the identified potential contamination sources.  The Potential Source Hazards, Controls, Assessment, and Management forms in the Source Protection Workbook may be used for this assessment.  Information pertaining to source hazards or contaminants included in these forms are priority rank, protection zone, source, activity, owner/operator, contact person, location; substances used, disposed, stored, or transported, and amounts or rates; point or non-point source, availability of material safety data sheets, and the groundwater travel time or distance of the contamination source to the PWS.  Forms containing this or similar information may also be designed.


5.1.1  DWSP  Zones  1 and 2


A listing and discussion of contamination source hazards for zone 1 (100 ft. radius from well) and zone 2 (250 day time of travel to well) at each PWS is to be provided in this subsection.  A table containing applicable potential contaminant source hazard information should be provided for each PWS.  For example, hazards of the two potential contaminant sources inventoried near HAFB production well 8 are listed according to the same priority in the following table:


POTENTIAL  CONTAMINATION  SOURCE  HAZARDS


PROTECTION ZONES  1 AND 2


PRODUCTION  WELL  8


HILL  AIR  FORCE  BASE


� tc “Potential Contamination Source Hazards, Protection Zones 1 and 2, Production Well 8” \f t �


Source�Priority�Number�
Potential�Contamination�Source�
Disposition�of�Source�
Contaminants�or�Hazards�
Amounts�or�Rates�
�
1�
CSA-1562.1�
stored ?�
fuel ?�
7@ 55 gallon drums�
�
2�
AST-1570.1�
stored, used�
diesel fuel�
1,000 gallons�
�
5.1.2  DWSP  Zone 3


A listing and discussion of contamination sources hazards for zone 3 (15 year time of travel to well) at each PWS is to be provided in this subsection.  A table containing the same information given for zones 1 and 2, should be provided for zone 3.  However, only hazards of the inventoried potential contamination sources deemed to pose a risk to the PWS need to be addressed (DDW, personal communication).  This evaluation is subjective.  For instance, if 15 hypothetical potential contamination sources were inventoried in the assessment provided in subsection 4.2.2, possibly only one source would have contaminant hazards that could impact the PWS.  As stated earlier, the potential of zone 3 source hazards impacting the PWS is much less because these potential sources are a greater distance from the PWS.  In contrast to zones 1 and 2, a prioritized contamination source inventory of zone 3, for HAFB production well 8, was not performed.  Therefore, a real example of potential source hazards in zone 3 at this well is not provided.


5.2  controls  and  assessment  of  controls


� tc “5.2	Controls and Assessment of Controls” \l 2 �As stated in the Source Protection Users Guide (1994), controls are codes, ordinances, rules, and regulations, that are presently in effect to regulate potential contamination sources.  Controls and assessment of controls for the potential contamination sources inventoried in subsection 4.4, and the associated contaminant hazards discussed in subsection 5.1, are identified and evaluated in this subsection of the DWSP plan.  The following is a list of controls that may be in effect for HAFB:


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Abandoned Water Wells


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Groundwater Quality Protection


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Pesticides


	�SYMBOL 183 \f "Symbol" \s 10 \h�	RCRA


	�SYMBOL 183 \f "Symbol" \s 10 \h�	SARA Title III


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Septic tank/drain fields


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Solid Waste Management


	�SYMBOL 183 \f "Symbol" \s 10 \h�	CERCLA


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Underground Storage Tanks


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Utah Pollutant Discharge Elimination System (UPDES)


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Water Wells


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Spill Prevention Containment and Control


State and Federal regulatory agencies administer these programs to control potential sources of contamination.


R309-113-11(3) of the Utah Administrative Code (1993) states that each PWS shall assess whether current controls are stringent enough to prevent pollution from a potential contamination source from reaching a groundwater source of drinking water.  The Utah DDW will consider a potential contamination source adequately controlled by permit or approval under one of the following programs:  the Utah Groundwater Quality Protection Program, RCRA closure plans or part B permits, UPDES, Underground Storage Tank Program, or underground Injection Control Program for classes I-IV.  For all other regulatory programs, the PWS’s assessment of adequate control is subject to concurrence or disapproval by the DDW.  A form or checklist for controls and assessment of controls of potential contamination source hazards may be developed.  The Potential Source Hazards, Controls, Assessment, and Management forms in the Source Protection Workbook may be used for this assessment.  If a potential contamination source is assessed to be adequately controlled, the PWS shall indicate in the DWSP plan that no further land management strategies will be proposed or implemented, unless conditions change.  Land management strategies for inadequately controlled potential contamination sources are discussed in Section 6.


5.2.1  DWSP  Zones  1 and  2


An assessment of potential contamination source controls for zone 1 (100 ft. radius from well) and zone 2 (250 day time of travel to well) at each PWS is to be provided in this subsection.  A table summarizing the assessment should be provided for each PWS.  For example, the two potential contaminant sources inventoried in zones 1 and 2 near HAFB production well 8, are summarized in the following table:





ASSESSMENT  OF  POTENTIAL  CONTAMINATION  SOURCE  CONTROLS


PROTECTION ZONES  1 AND 2


PRODUCTION  WELL  8


HILL  AIR  FORCE  BASE


� tc “Assessment of Potential Contamination Source Controls, Protection Zones 1 and 2, Production Well 8” \f t �


Priority�Source�Number�
Potential�Contamination Source�
Current�Regulatory�Controls�
�Adequate�Controls�
�
1�
CSA-1562.1�
RCRA?�
No�
�
2�
AST-1570.1�
SPCC�
Yes�
�
SPCC -  Spill Prevention Containment and Control


AST - Above ground storage tank


CSA - Container Storage Area


The regulatory controls pertaining to this container storage may be permitted for 90-day temporary storage under RCRA satellite accumulation, but the exact regulatory controls are unknown, and the storage area does not have secondary containment.  Therefore, the CSA is considered to not be adequately controlled.


5.2.2  DWSP  Zone 3


An assessment of potential contamination source controls for zone 3 (15 year time of travel to well) at each PWS is to be provided in this subsection.  However, only the potential contamination source hazards detailed in subsection 5.1.2 that pose a risk to the PWS need to be assessed for adequate controls.  A table summarizing this assessment should be provided for each PWS, and should contain the same information as the table for zones 1 and 2.  An evaluation of potential contamination sources in zone 3 for the example PWS, HAFB production well 8, was not performed.


�
6.0  land  management  strategies  to  control  potential  contamination  sources


6.1  inadequately  controlled  potential  contamination sources  and  implementation  schedule


� tc “6.0	Land Management Strategies to Control Potential Contamination Sources” \l 1 �� tc “6.1	Inadequately Controlled Potential Contamination Sources and Implementation Schedule” \l 2 �This subsection of the DWSP plan addresses land management strategies the PWS will implement to control potential contamination sources and hazards deemed to be inadequately controlled from the assessment in Section 5.  These strategies should be implemented in accordance with the authority and jurisdiction of the PWS.  This may require joint agreements if the protection zones are outside of the jurisdiction of the PWS.  In Utah, extraterratorial jurisdiction is granted to municipalities to enact ordinances to protect their sources of drinking water, including groundwater.  Primarily, jurisdiction over the DWSP protection areas at HAFB should reside with the base administration and environmental management directorate, since most of the PWS protection zones would be within the base property boundary.


A listing of the each inadequately controlled potential contamination source, the proposed control strategy, a description of the strategy, and an implementation date for the proposed strategy should be provided in this subsection.  This information could be provided in the report text, forms, tables, or a combination of each.  For example, container storage area, CSA 1562.1, assessed to be inadequately controlled in the subsection 5.2.1 evaluation, may be controlled as follows:


	1)	CSA 1562.1


		Strategy:  Spill Prevention Containment and Control.


		Description:  Provide spill prevention engineering controls to prevent discharge to soil and/or groundwater, and design secondary containment for barrel storage.


		Implementation Date:  Any date.


6.2  Future  potential  contamination  sources


� tc “6.2	Future Potential Contamination Sources” \l 2 �In accordance with R309-113-12 of the Utah Administrative Code (1993), each PWS shall propose, plan, and implement controls for the management of future potential contamination sources, or prohibit future potential sources, within each of the established DWSP protection zones, to the extent allowed under its authority and jurisdiction.  This may be accomplished through land purchase, land use agreements, zoning ordinances, and design and operation standards.  In the HAFB scenario, management controls for DWSP protection areas in which the base has complete jurisdiction should be incorporated into the various base management plans.  In particular, base managers should establish communication guidelines and procedures among the various base activities to insure proper implementation of controls, such as design and operation standards or prohibition of potential contamination sources.


Additionally, R309-113-12 of the Utah Administrative Code (1993) recommends that the PWS should prohibit the future location of any potential contamination sources within protection zone 1 (100 ft. radius).  If the PWS does not own the land, then land use agreements with the owner, wherein the owner agrees not to location potential sources within this zone, should be enacted.  This restriction should be in writing, recorded with the local county records office, and should be binding on all heirs, successors, and assigns.  In reference to zone two (250 day time of travel), the PWS should prohibit the future location of pollution sources within this zone, unless the pollution source agrees to implement design or operating standards based on best management practices (BMPs), that prevent discharges to groundwater.  The same land use agreements and binding records applicable to zone 1 are also applicable to zone 2.  R309-113-12 of the Utah Administrative Code (1993) does not specifically address zone 3 (15 year time of travel) requirements, but does state that a management program should be applied to each of the DWSP protection zones.


6.3  Record  keeping and  updating  sources


� tc “6.3	Record Keeping and Updating Sources” \l 2 �Keeping records such as letters, permits, codes, ordinances and memoranda of agreement concerning potential contamination sources, and the implementation of control strategies, is required for a complete DWSP plan by R309-113-7(1)(g) of the Utah Administrative Code (1993) .  Maintaining a list of potential contamination sources is also required.  As stated in the Source Protection Users Guide (1994), the inventory of potential contamination sources in the protection area(s) should be on-going and should be refined, expanded, updated, and verified to reflect current conditions in the established DWSP protection zones.  This includes adding potential sources that have moved into the protection zones, deleting sources that have moved out, and updating data about potential sources in the zones.  All necessary records, agreements, memoranda, etc. should be addressed and provided in this subsection of the report, or an appendix.


6.4  resource  evaluation


� tc “6.4	Resource Evaluation” \l 2 �R309-113-7(1)(f) of the Utah Administrative Code (1993), states that a complete DWSP plan for each PWS must also include an assessment of financial and other resources which may be required to implement the plan.  This should also include a determination of how these resources may be acquired and outlayed.


7.0  contingency  plans


7.1  General


� tc “7.0	Contingency Plans” \l 1 �� tc “7.1	General” \l 2 �This section of the report contains a DWSP contingency plan.  R309-113-14 of the Utah Administrative Code (1993), states that PWSs shall submit a contingency plan which includes all the sources of drinking water for their entire system to the DDW concurrently with the submission of their first DWSP plan.  According to the Source Protection Users Guide (1993), contingency plans should focus on the identification and possible solution of problems that may arise in the event that protection and prevention fails, and should be coordinated with other local emergency planning committees.  There are four parts to complete contingency plans:


	1)	Emergency Response,


	2)	Rationing,


	3)	Remediation, and;


	4)	Source Development Plans


These four parts of a contingency plan are briefly discussed in the following paragraphs.  The information is obtained from the Source Protection Users Guide (1993), HAFB may have one or all of these contingencies in effect through existing base plans.


7.2  Emergency  response  plan


� tc “7.2	Emergency Response Plan” \l 2 �Emergency response planning focuses on short-term solutions in the event of accidents or natural disaster.  Solutions will likely involve rapid mobilization of resources to repair the physical structure of a water system, chemical and biological sampling and analysis of source drinking water, or issuing a “boil order” to ensure that the water is safe to drink.


7.3  rationing  plans


� tc “7.3	Rationing Plans” \l 2 �Rationing plans should be developed in case shortages occur.  The plans should contain defined procedures to ensure users a sufficient water supply for basic hygienic and culinary needs.  The following should be considered:


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Action levels for rationing plan implementation,


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Rationing plan chain-of-command, positions, and duties,


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Resources available for implementing rationing plan in case of shortages,


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Step-by-step conservation measures,


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Compliance actions to ensure rationing directives are followed, and;


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Rationing plan communication.


7.4  water  supply  decontamination  plans


� tc “7.4	Water Supply Decontamination Plans” \l 2 �Technologies available to remediate specific potential contaminants that are present within established DWSP protection zones should be evaluated and considered for potential use.  The availability, feasibility, and cost of these remedial technologies should part of this evaluation.  The alternative to not remediating a contaminated water supply is to abandon the drinking water source.


7.5  source  development  plans


� tc “7.5	Source Development Plans” \l 2 �Alternate sources or new sources of drinking water should be evaluated for potential use in the event that present sources are compromised due to contamination or shortages.  The following are important considerations:


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Identify backup, undeveloped, or abandoned water sources that have potential for future development.  This information need not be submitted with contingency plan to protect confidentiality.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Identify potential alternate sources in aquifers other than the existing source aquifer, if possible.  If this is not possible alternate sources should be upgradient of existing sources.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Evaluate the probable production of alternate sources and how this production relates to current and projected needs.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Determine approximate protection zones around each potential water source.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Inventory potential contamination sources within each approximate zone.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Identify the microbiological and chemical quality of each potential source.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Estimate the time requirements and financial resources needed to introduce a potential new source to the water supply system.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Establish the duties of persons responsible for implementing the drinking water source development plan.


Prior to construction of a new source of drinking water, a Preliminary Evaluation Report (PER) must be submitted to the DDW that meet the requirements of R309-113-13(2) of the Utah Administrative Code (1993).  The PER must include the basic elements of a complete DWSP plan such as the delineation zone analysis, contamination source inventory and assessment, and the management program to control existing and future potential contamination sources that may threaten the water source.  The DWSP protection zone delineation for the PER may be based on best available hydrogeological data.  Upon approval of the PER and introduction of the new drinking water source to the system, a full DWSP plan must be submitted to the DDW within one year, and the protection zones must be refined by determining characteristics of the aquifer from aquifer tests at the new source.
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