ﬁlkon Assessment Guideline for Well Water or Groundwater

Health and Social Services Under the Direct Influence of Surface Water (GUDI)

General

Well water or groundwater under the direct influend surface water (GUDI) refers to groundwater
supply sources that are hydraulically connectatktirby surface waters, and are thus vulnerable to
contamination by pathogens. The vulnerabilitydatamination means that well water sources that are
determined to be GUDI require treatment equivaenihat required for surface water sources.

This assessment guideline describes the protocadefi@rmining whether a water well or groundwater
source is GUDI or non-GUDI. The written documematof the assessment and the conclusions derived
from it must be sealed by a Professional Enginder i licensed to practice in Yukon. The assessmen
is divided into three phases as outlined in the ftdhart in Figure 1. The overall concept of the
assessment guideline is to initially identify patehGUDI sources through a screening process and,
depending on the results of the screening profa&sy up with more detailed reviews and

investigations to determine whether a source is Gaton-GUDI.

Figure 1 - GUDI Assessment Flowchart
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The following describes the assessment phasesra@dacshown in overview fashion in Figure 1.

Phase 1 — Initial GUDI Screening

The purpose of the initial GUDI screening is tontify, where possible, non-GUDI sources that do not
require a detailed assessment. The screeninga&i@e as follows:

1. Vulnerable location or type- the water source shall not be:
(a) a spring, infiltration gallery, shallow collectsystem or artificial recharge system;
(b) a well with a production zone located less tham below the ground surface;
(c) awell in an unconfined aquifer; or
(d) a well completed in fractured or karst bedregkosed at or near the land surface.

2. Proximity to surface water the water source shall not be located witldim&f any permanent,
intermittent or seasonal surface water body, inolyigponds, sloughs, lakes, rivers, streams, canals,
lagoons, reservoirs, or other surface water feature

3. Well construction— At a minimum, the well shall meet the requiesits of the most recent version of
the Guidelines for Water Well Construction, published by the Canadian Ground Water Associatio

4. Water quality- The raw water from the source shall not exhahitience of contamination by or from
surface water (i.e., significant occurrences oéats, insect parts, microorganisms suck.asli,
algae,Giardia, Cryptosporidium, or viruses; or significant and rapid shifts interacharacteristics such
as turbidity, temperature, conductivity, pH or cligtny that closely correlate to either weather éven
or surface water conditions).

Should a water source not meet any one of the atriteeia, the source shall be either identifiedzas$DI, or
as potentially GUDI with a further confirmatory assment to be carried out under Phase 2. If ttexiar
under items 1 and 2 above are met, but not therieritnder 3 and/or 4, the system owner may, idstéa
proceeding to Phase 2, modify the well construdiioensure that the criteria under 3 and 4 are met.

Phase 2 — Hydrogeological Assessment

The Phase 2 detailed hydrogeological assessmdivided into two parts — (a) a review of exigtin
information; and (b) additional site investigaspdata collection and analysis. The two phasgsheaa
carried out either separately or together.

Phase 2a —Hydrogeological Review

The objective of the Phase 2a hydrogeological vevseto determine if a water source can be desgghas
GUDI or non-GUDI based on existing data and factbas may not have been considered in the Phase 1
screening process. The following information ismally required for the Phase 2a review:

» geological / lithological data, including depth ahétkness of production zones, overlying confining
beds and other subsurface units;

 depth of surface water bodies, and penetratiompicanfining units by surface water bodies;

* cross-section(s) showing site stratigraphy in refato surface water bodies;

* any history of flooding;

* pumping test results establishing recharge boueslarecovery characteristics and hydraulic
connections to surface water;

* hydraulic conductivity testing of confining units;

* historic groundwater and surface water elevationitoang;

* historic groundwater and surface water quality data

* calculations of groundwater gradients and flow atimn; and

 estimates of time-of-travel between nearby surfeater and the water supply source (where possible).

If the Phase 2a review establishes that there direat hydraulic connection or little likelihood a direct
hydraulic connection between the water source arfdse waters, then the water source may be caeside
to be non-GUDI.

If there is reasonable uncertainty as to whethestiurce is GUDI or non-GUDI, the water source may
either be declared GUDI or the assessment shalkpobto Phase 2b.
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Phase 2b —Hydrogeological Investigation

The objective of the Phase 2b hydrogeological itigagon is to determine through additional data
collection if there is an existing or potentialedit hydraulic connection that could allow rapidnage of
the water source by surface water.

The hydrogeological investigation should lead ®itktentification and characterization of any direct
hydraulic connection between the water source arfdce water, and the time-of-travel between the
surface water and the source. Various methodsvaitable to determine time-of-travel, including timot
limited to, water quality analysis, computer modglipumping tests, surface and groundwater elavatio
monitoring, analytical methods and tracer test® dlioice of method(s) should take into account the
proximity of the surface water body and/or antibgobtravel times. For instance, analysis of watelity
parameters such as temperature, conductivity anch@ybe the best option for surface waters that are
very close to a groundwater source in the samdeaqitiis recommended that monitoring of such
parameters be collected on a weekly basis for amim of one year, unless a hydraulic connection is
recognized early in the program.

If the Phase 2b investigation establishes thaetiseno direct hydraulic connection between theewat
source and surface waters, or if the time-of-tréetlveen the surface water and the source is grbaie
90 days, then the water source may be consideree hon-GUDI. Otherwise the source shall be
identified as GUDI.

Phase 3 — Microscopic Particulate Analysis (opticat)

In a case where the Phase 1 and 2 assessmenigéwaifeed a water source as GUDI, a third phase of
assessment involving Microscopic Particulate Anal{8IPA) maybe carried out at the option of the
person seeking the determination of the water soasdeing non-GUDI.

The MPA is used to determine if there is sufficieatural filtration to remove most surface water
organisms and debris, thus mitigating risks to huim@alth. If used, MPA must be conducted according
to theConsensus Method for Determining Groundwater Under the Direct Influence of Surface Water

Using Microscopic Particulate Analysis (US EPA, 1992). This document is may be obtaineah
Environmental Health Services.

Under this method, a “low risk” determination magy/ ussed to exempt the water source from the GUDI
designation. A “medium risk” or “high risk” detemation will require the water source to be desigda
GUDI.
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