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Summary

This document is one in a series which establishes ambient water quality guidelines, formerly known as
criteria, for British Columbia. It is based on two reports submitted jointly by The Cadmus Group, Inc. of
Ottawa and MacDonald Environmental Sciences Ltd. of Nanaimo under contract to the Water
Management Branch in April, 1997. The contract was funded by Forest Renewal BC. The Technical
Appendix provides the scientific background information, recommends guidelines and provides the
supporting documentation. The guidelines are safe conditions or levels of a variable which have
province-wide application and are set to protect various water uses. This report sets guidelines for
turbidity, suspended and benthic sediments, as appropriate, to protect drinking water, freshwater and
marine aquatic life, wildlife, irrigation, and livestock watering water uses. The guidelines recommended
by the consultants were adopted by the province, except where certain adjustments were deemed
necessary as follows:

e The suspended sediment / turbidity guidelines to protect aquatic life during naturally turbid (high
flow) periods were adjusted upward because the guidelines for this period should not be more
stringent than the more scientifically-defensible guidelines recommended for the sensitive clear-

flow periods.
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e The monitoring frequency recommended by the consultants for turbidity and suspended

sediments was adjusted to provide more flexibility and a more practical approach to suit the

purpose of the monitoring.

e The chronic turbidity/suspended sediment guideline (30-d) for clear flow periods was changed

from a maximum to a mean concentration for practical reasons.

The guidelines are summarized in Table 1.

Tables

Table 1: Summary of water quality guidelines for turbidity, suspended and benthic sediments. For
complete details (including definitions for background, clear flow, and turbid flow) see Caux et al.

(1997).
Water Use Turbidity Non-filterable residue Streambed
(total suspended solids) Substrate
Composition
Natural background turbidity
is <50 NTU: Change from
Raw drinking background
water with should not exceed 5 NTU
treatment to Natural background turbidity No Guideline No Guideline
remove

particulates

is > 50 NTU: Change from
background should not
exceed 10% of the
background turbidity

Aquatic life (fresh,
marine, estuarine)

Change from background of
8 NTU at any one time for a
duration of 24 h in all waters
during clear flows or in clear
waters

Change from background of
25 mg/L at any one time for a
duration of 24 h in all waters
during clear flows or in clear
waters

% fines not to
exceed:
*10% <2 mm
*19% <3 mm
* 28% <6.35
mm

at salmonid
spawning
sites

Change from background of
2 NTU at any one time for a
duration of 30 d in all waters
during clear flows or in clear
waters

Change from background of
5 mg/L at any one time for a
duration of 30 d in all waters
during clear flows or in clear
waters

Geometric
mean
diameter not
less than 12
mm (minimum
30-d
intragravel




DO of 6 mg/L)

Change from background of
5 NTU at any time when
background is 8 - 50 NTU
during high flows or in turbid
waters

Change from background of
10 mg/L at any time when
background is 25 - 100 mg/L
during high flows or in turbid
waters

Fredle
number not
less than 5
mm (minimum
30-d
intragravel
DO of 8 mg/L)

Change from background of
10% when background is
>50 NTU at any time during
high flows or in turbid waters

Change from background of
10% when background is
>100 mg/L at any time during
high flows or in turbid waters

Change from background of
10 NTU when background is
<50 NTU

Change from background of
20 mg/L when background is
<100 mg/L

Wildlife irrigation No Guideline
Change from background of |Change from background of
20% when background >50 |20% when background >100
NTU mg/L
Change from background of |Change from background of
5 NTU when background is |10 mg/L when background is
) . |50 NTU <100 mg/L o
Livestock watering No Guideline

Change from background of
10% when background is
>50 NTU

Change from background of
10% when background is
>100 mg/L

To determine if guidelines have been exceeded, ideally, for short-term (acute) exposures, hourly

samples taken over a 24-hour period are preferred to demonstrate the continuity of an event. Initially,
less frequent monitoring may be appropriate to determine the need for more extensive monitoring. For
long-term (chronic) exposures daily samples taken over a 30-day period are preferred, but also may

initially be checked by less frequent monitoring. Obviously, the statistical reliability of the data is
increased as the frequency of monitoring is increased.

Preface

THE MINISTRY OF ENVIRONMENT, LANDS AND PARKS (now called MINISTRY OF WATER, LAND
AND AIR PROTECTION) develops province-wide ambient water quality guidelines for variables that are

important in the surface waters of British Columbia. This work has the following goal:

e To provide guidelines for the evaluation of data on water, sediment, and biota




The definition adopted for a guideline is:

A maximum and/or a minimum value for a physical, chemical or
biological characteristic of water, sediment or biota, which should
not be exceeded to prevent specified detrimental effects from
occurring to a water use, including aquatic life, under specified
environmental conditions.

The guidelines are province-wide in application, are use-specific, and are developed for some or all of
the following specific water uses:

e Drinking water

e Aquatic life

e Wildlife

e Agriculture (livestock watering and irrigation).
e Recreation and aesthetics.

The guidelines are set after considering the scientific literature, guidelines from other jurisdictions, and
general conditions in British Columbia. The scientific literature gives information on the effects of
toxicants on various life forms. This information is not always conclusive because it is usually based on
laboratory work which, at best, only approximates actual field conditions. To compensate for this
uncertainty, guidelines have built-in safety factors which are conservative but reflect natural background
conditions in the province.

Guidelines are subject to review and revision as new information becomes available, or as other
circumstances dictate.

The guidelines apply to the ambient raw water source before it is
diverted or treated for domestic use.

The Ministry of Health regulates the quality of water for domestic
use after it is treated and delivered by a water purveyor.

Guidelines relating to public health at bathing beaches are the
same as those used by the Ministry of Health which regulates the
recreation and aesthetic use.




Recommended Guidelines

These guidelines are based on information presented in a technical appendix and are summarized in
Table 1. The Canadian Council of Ministers of the Environment (CCME) guidelines for turbidity and
suspended sediments were adopted from the original British Columbia ambient water quality criteria for
particulate matter published in 1985. The 1985 BC criteria are superseded by the guidelines presented
herein.

1. RAW DRINKING WATER SUPPLY

In this document, raw drinking water refers to water before it enters the distribution system. This raw
water may be treated for the removal of turbidity and suspended particulates before it is distributed to
consumers.

For raw drinking water with treatment for waters which normally
require some form of treatment to reduce natural turbidity:

When natural background turbidity is < 50 NTU, change from
Background should not exceed 5 NTU.

When Natural background turbidity is > 50 NTU, change from
background should not exceed 10% of the background turbidity.

2. AQUATIC LIFE

The guidelines set here are designed to protect aquatic life in fresh, estuarine and coastal marine waters
from excessive suspended sediments originating from anthropogenic sources. They are established
according to the amount of suspended sediments and the turbidity of the aquatic system. Guidelines for
substrate composition and for bedload transport have also been developed, which are specific to
salmonid spawning and mariculture areas. As the biotic, physical and chemical conditions describing
aquatic ecosystems are diverse, the recommended guidelines will need to be compared to natural
background levels.

Distinct water quality guidelines for suspended sediments and turbidity are required for the protection of
aquatic life during clear flow and turbid flow periods. The terms clear flow period and turbid flow period
are used to describe the portion of the hydrograph when suspended sediment concentrations are low
(i.e., less than 25 mg/L or less than 8 NTU) and relatively elevated (i.e., greater than or equal to 25 mg/L
or greater than or equal to 8 NTU), respectively.

The clear and turbid flow periods for individual stream systems should be defined using data on the
background concentrations of suspended sediment at the site-specific level. The recommended
transition value (25 mg/L or 8 NTU) was selected by examining the hydrographs for a number of streams



in British Columbia and is intended to provide an operational definition of clear flow conditions that can
be applied consistently in the province.

2.1 Suspended Sediments

2.1.1 Clear Flow Periods

Induced suspended sediment concentrations should not exceed
background levels by more than 25 mg/L during any 24-hour
period (hourly sampling preferred). For sediment inputs that last
between 24 hours and 30 days (daily sampling preferred), the
average suspended sediment concentration should not exceed
background by more than 5 mg/L.

The statistical reliability of the data set is improved with increased monitoring frequency. Ideally, 24
samples in 24 hours and/or 30 samples in 30 days are preferred.

2.1.2 Turbid Flow Periods

Induced suspended sediment concentrations should not exceed
background levels by more than 10 mg/L at any time when
background levels are between 25 and 100 mg/L. When background
exceeds 100 mg/L, suspended sediments should not be increased by
more than 10% of the measured background level at any one time.

2.2 Turbidity

2.2.1 Clear Flow Periods

Induced turbidity should not exceed background levels by more
than 8 NTU during any 24-hour period (hourly sampling
preferred). For sediment inputs that last between 24 hours and 30
days (daily sampling preferred) the mean turbidity should not
exceed background by more than 2 NTU.




The statistical reliability of the data set is improved with increased monitoring frequency. Ideally, 24
samples in 24 hours and/or 30 samples in 30 days are preferred.

2.2.2 Turbid Flow Periods

Induced turbidity should not exceed background levels by more
than 5 NTU at any time when background turbidity is between 8
and 50 NTU. When background exceeds 50 NTU, turbidity should
not be increased by more than 10% of the measured background
level at any one time.

2.3 Streambed Substrate Composition

The composition of fine sediment in streambed substrates (i.e.,
percent fines) should not exceed 10% having a diameter of less
than 2.00 mm, 19% having a diameter of less than 3.00 mm, and
25% having a diameter of less than 6.35 mm at potential salmonid
spawning sites. The geometric mean diameter and Fredle number
of streambed substrates should not be less than 12.0 mm and 5.0,
respectively. The minimum and 30-day average guideline for intra-
gravel dissolved oxygen levels are 6.0 and 8.0 mg/L, respectively.
These guidelines apply to actual and potential spawning sites in
streams throughout the province.

3. WILDLIFE, LIVESTOCK WATERING, and IRRIGATION WATER SUPPLIES

Guidelines to protect wildlife, livestock watering, and irrigation from excessive suspended sediment in BC
waters are presented in terms of turbidity and suspended sediments, and are based on natural
background levels.

3.1 Suspended Sediments

Induced suspended sediments should not exceed 20 mg/L when
background suspended sediment is less than or equal to 100 mg/L,
nor should induced suspended sediment be more than 20% of
background when background is greater than 100 mg/L.




3.2 Turbidity

Induced turbidity should not exceed 10 NTU when background
turbidity is less than or equal to 50 NTU, nor should induced
turbidity be more than 20% of background when background is
greater than 50 NTU.

Application of Guidelines

The guidelines can be used to assess water quality impacts or as starting points to develop site-specific
objectives. It is recommended that the user be familiar with the concepts and guidelines detailed in the
written Technical Document prior to making comparisons between monitoring results and guidelines. In a
situation where the guidelines have been exceeded and compliance and/or prosecution measures are
contemplated, the reader should refer to Channel Sediment Pollution: A Provisional Fisheries Field
Guide for Assessment of Risk and Impact published by the Habitat Protection Branch of BC
Environment, for further guidance.

A separate publication, Sampling Strategy for Turbidity, Suspended and Benthic Sediments has
been supplied as an addendum to the Technical Appendix to guide the user through various sampling
scenarios. This strategy document can be used to verify whether guidelines have been exceeded, and
will provide field personnel with general sampling designs and methods which they will need to adapt to
their situation. While this addendum was designed primarily for the application of the aquatic life
guidelines, some of the principles could apply to other water uses where there is a need to show a
statistically significant increase over background.

The strategy focuses primarily on the monitoring of lotic systems in British Columbia. Furthermore,
because every watershed is different in terms of its physical, chemical and biological characteristics, all
possible scenarios cannot explicitly be addressed. Instead, the strategy recommends more general
procedures that can be adapted to suit the requirements of site-specific conditions.

The severity-of-ill-effects (SEV) model that was used as a basis to derive the aquatic life guidelines will
predict the expected severity of effects once the guidelines have been exceeded. This method will assist
BC Environment in their design, planning and implementation of control options.



