CLASSIFICATION OF SIGNIFICANT WATER
RESOURCES AND DETERMINATION OF
RESOURCE QUALITY OBJECTIVES FOR
WATER RESOURCES IN THE USUTU TQ

Presentedby: Patsy Scherman

PSC meeting5, Rig!
—

/

& water & sanitation

Departmen
@) Waler and Sanitation
Nipeg?  REPUBLIC OF SOUTH AFRICA

ﬂ

WATER QUALITY HOTSPOTS: W5

J

Water Quality Resource
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= Background to setting WQ RQOs
= Approach and Principles

= High Priority EWR site

= High Priority WQ site
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PRINCIPLES: WATER QUALITY RQOs (1)

Ru [sa reach

River name

[Wa role players

WQ driving variables

Wa notes

513 |W51D02044

[Rssegaal

[Urban impacts. PietRetiel WWTWs.

utrents, salts,

itdraims nto

E. coli / coliforms

fthis 5Q and is highly
fmpacted by urten impacts:
jindal Coal Mine Siding,
findustries and Piet Retief
WWTWs

514 |W51F-01986

[Blesbokspruit

(Cultivation; wood-processing

ffoxics, nutrients, slts

[Wood-processing plant

514 |W51F-02019

[Blesbokspruit

industries (Woodchem +PG Bison and
[Mpact), saw mills, residential
settlements

ffoxics, nutrients, salts)
E. coli / cofiforms

533 |W53C01679

hole

[Urban impacts; WWTW; cutivation

ffoxics, nutrients, saits|
E. coli / cofiforms

55-1 |W55C-01395

Mpulzi

[Erosion (sand-mining); Residential

urbidity, toxics,

lof 5Q - oxidation ponds systems.
loverflow into rivers

salts

W51, e.g. inputs

uch as W55A-01423; Majosie se Viei

loverflowing WWTWs

utrents, salts, £ ool
coliforms

Mibutaries flowing into Heyshope Dam
(Northem part of the Dam) within W51Ae.g|

/51A-02082, Assegaai River, and W518, e.g,
W51B-02101, Ngulane River

[Driefontein settlements; WWTWs and
lcoal mines.

ffoxics, nutrients, salts)
E. coli / coliforms

[Mining activities
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« If EcoSpecs not available from an EWR study, wq guidelines are used
(linked to alevel of protection, e.g. TWQR, rather than a TEC).

+« WQ RQOs IMMEDIATELY applicable = ONLY where monitoring dataare
available.

+ Monitoring r and provisional RQOs are set for
identified driving variables for which RQOs are notimmediately
applicable, but for which a database needsto be developed.

+ Once an adequate datasethas been produced, evaluate the provisional
RQOs provided and update the RQOs for the driving variables.

+ Numerical and narrative RQOs are prepared using all existing data
sources for identified monitoring points, and for driving variables ONLY
for High Priority WQ sites, and for ALL variablesfor High Priority EWR
sites.
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BACKGROUND PREPARATION FOR RQO DEVELOPMENT

= Water quality Status Quo
= ldentify preliminary water quality hot spots
= Prepare for November 2022 TTG meeting

= At TTG and follow up meetings:
— ID wqrole players, including non-ecological e.g. irrigation,
settlements
— Identify indicators linked to driving variables associated with
indicator wq role players, e.g. elevated phosphate associated
with nutrients linked to stock-watering

— Identify pollution priority areasand / or priority protection
areas

PRINCIPLES: WATER QUALITY RQOs (2)

* Note that Reserve dataavailable as A-F categories were converted to
Ideal to Tolerable categories (required for water quality gazetting
purposes),as follows:

Categories Aand A/B:ldeal
Categories B, B/Cand C: Acceptable
Categories C/Dand D: Tolerable

« Values used forsettingRQOs were linked to standard DWS methods
and procedures, data format from WMS and DWAF (2008). Note data
confidence.

« Monitoring datato be collected for measurement againstRQOs that
are immediately applicable and to be gazetted, should be collected
from the monitoring sites as identified in the water quality Reserve
d ion, if p ibl
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RINCIPLES: WATER QUALITY RQOs (3)
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+  Microbial compliance targets:as in NMMP (new risk guidelines)- set below
each WWTW, town and large settlement.

Potential Health Risk

Water use attribute Low [ Medium | High

Faccal coliform o E.coli counts/100 ml
Drinking untreated waler ) o T
Drinking water after Timited
treatment * <2000 2000 20000 > 20000
Full or parial contact T %0 -2 000 S 200
Trigation of crops 1o be eaten raw
<1000 1000 - 4000 > 400

* The guideline valuerefersto raw water before treatment; although water should be used for
drinking only AFTER limited treatment has taken place. Limited treatment refersto treatment
thatis NOT conventional. Conventional treatment includes all flocculation, sedimentation,
filtrationand disinfection.

+ Toxics: Broad numerical guidelines for toxi e not for areas w here
specific information on toxics are notav ailable, or w here the identity of
contaminants are not know n. Where no data, biotic response and biological
monitoring are used to indicate toxicity.

HIGH PRIORITY EWR SITE — W2:
Black Mfolozi River, BM1

*« RQOsand TPCs (Thresholds of Probable
Concern, or ‘red flags’) must be set for all
variables.

+ Use PAl, WQ table summary table, and
DWAF (2008) and WQ ecosystem guidelines
to set RQOs and TPCs
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HIGH PRIORITY EWR SITES

Water quality categories

EWRSE | present Drivers of WQ state wa TEC
state EC
EARWAL | B Tlevated turbidtiesand sk, smal ncrease i murnt levels. g
EARNST |8 Tevated turbdtes_and sk, smal ncrease 1 murnt evels B
R WML | B Tevated turbdtes_and sk, smal ncrease 1 murnt evels B
EWRBNT [ B/C Tevated ermAtent suphates (apstream ming] and ks 87T
EWRWKT | /0 Tevated FermRent sdphates 370 ks, presamaby from updeam coar | Tmmediater C/D; SEI% proveri
mining. Toxics and elevated nutrents and turicities. AWQ prirky areain | deterioration).
upstream SR, ith impacts being from the High Rsk Miuze WWTW
Shorttern (5 yrs): C; 68.8%
Long-term (10 yrs):8/C;79.45%.
EWR UP1 A/B Elevated turbidity. A/B
EWR AST B/C Elevated nutrient levek, with some evidence of toxics. B/C
EWRNGT |5 v and smal torks it expected. Uban fmpacts from B

Amsterdam.

EWR site:
Black
Mfolozi,
BM1
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Water Quality Monitoring Pomnts
River Black Mfolozi RC Benchmark tables (DWAF, 2008)
W2H028 (WMS W22 102857,
EWR Site B PES n=29 2014-2018.
Parameter [ units PES value Rating for PAI/Comment
234.6 95" percentile
Sulphateass SO, 2o e 991 Pe
Inorganic sakt Sodum asNa 3513
ions (mg/L) Magnesium as Mg 22.7 Intemitient elevated sulphates
Calcium as Ca 65.34
Chioride as CI 26.25
Potassium as K 5.48
Bectrical
ity | msm 58.18 Dueto elevated sulphate levels
. SRP-p 0.01 1
Nutrients (mg/L) | $hes o H
PH (57 and &" %
[ 75+83 1
. 1. Largely natural temperaturd
Physical Temperature (*C) range expected.
variables Dissolved  oxygen 0.5. Largely natural oxygen rang
(mg/L)
Turbidity (NTU) site dueto land-use.
Chl-a: phytoplankton
(ugl)
Macroinvertebrate
Response score (MIRAI) B e
variable SASS score b
ASPT score -
Diatoms SPI=17 (n=1) Indicates :zyﬁe""" water
Fish score (FRAN) 75.9%
. Ammonia (as N) 0.005 A
Toxics MIY) | Fiuoride ¢ 0.58 A
Overal site classification (from PAI table) BIC (61:8%)

MKUZE: Improvement through non
flow-related interventions

= Improvementin the managementand quality of discharges from the Mkuze WWTW.

= Improvementin the managementand quality of discharges from coal-mining
facilities upstream. An appropriate strategy must be developedto deal with the
problem of mine decant, especially from closed and abandoned mines. ltis difficult
to predict whatlevel ofimprovement can be achieved,and itis unlikely that salts
can be mov ed from the current 95t percentile of 275 mS/m to that of 85 mS/m for a
D Categoryin the shortterm.

= Improvementin land managementand controlled use of biocides and fertilizers;

DWS (2020) prop:

and toxicsrel dinto the system.

= Reported high siltloads in the system mustbe verified, considered and addressed.

plan needs to be dev eloped to achieve
this. This study mustinclude the question of the role of siltin the Mkuze swamps
(capacity of the swamps to absorb this silt) and the impacts of phosphates
associatedwith the silt.

= Draw up a detailed water quality management strategy be drawn up for the Mkuze
catchment to contain the potential water quality threats.

thata strategy

The assessment is of moderate confidence as receniiaia

could not be sourced. Diatom results indicate Good water
quality (category A/Bfor diatoms). Despite the good water
quality state, intermittent high sulphate levels moved the
assessment from aBto B/C category.ltis assumed upstream
mining is responsible for intermittentincreases.

-
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EWVWR BM1: Bas ok MToloz River

PREJENT BOOLO 060 AL STATE PEY
Osee  Risveg  Mlea

]
BCOLOOICAL MPORTANCE AND MM ST RATY
MODMERAT]

RECOMMENDED EOL000TAL CATEODRY (RES) = PR
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Water Quality Monitoring Points :
Benchmark tables (DWAF, 2008).
at)

River Assegaai RC W5H006Q01, Swartwaler River
EWR site:

2Zwartwater: 1977-1981; n=145.
IUCM A data, U-26: July 2016-Feb)
EVR Ste Ast PES 2022, n=57-64.

Asse gaai W5H022Q01: 2015:2019; n=A9.
Farameter [ it PES valie Raling for PAI Comment
River, AS1 Soman .
organic  salt Magnesium as M No impact s expected. No method|
p g o available. Electrical conductivity|
ons(mgl)  Calcium as Ca e ity
Chioride as Cl -
PoassumasK -
Electrical :IUCMA *

conductivity ~ MS/m

: DWS
003: UCMA
Nutrients. SRPP 005: DWS 25
" (mglL) 06: TUCNA
Data of July TINN : W !
2016-Feb 2017 PH (57 and 957 % tiles) 1
seems Temperature (2 C) - Althouah _Hevshope Dam _Ts|
" Dissolved oxygen (mgL) - upstream of the EWR site, little]
problematic and Physical impact is expected due to the|
: ; i 139:UGMA  distance from the dam to the site
inconsistent with Turbidity (NTU) (n=14;2021-Feb  Impactison trapped sedimentsin|
otherand 202) the dam.
e s:
historical data Chi-a:phytoplankton o
sources. Data Macroinvertebrate score
from March 2017 Pesponse [ TR 20 BIC (2020 IUCMA report)
to February 2022 ASPT score
SPI=15.3 (n=1) B
used for the PES. Fish score (FRA] ey c
-2 no data o Ammonia@sN) O e 4
Fluoride (F) -
Overall site classification (from PAItabie) BC (30.6%)
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Upstream influencesare
irrigation, afforestation PH
and domestic wateruse. == 100
Commercial and oo
subsistenceagriculture Nutrients
takes place in the 250
catchmentaround the Water Temperature ™
Heyshope Dam with Water clarity .
limited coal mining 1.00
(DWAF, 2004). Piet Retief ~ °v*"
is located wellup: Toxics A
of the site, with an outlet 200
from the Piet Retiefand Pwnnmmu RATING WITH THRESHOLD APPLIED -
Uthiza WWTWs into the [CALCULATED PC MODIACATION RATING WITHOUT -
Ndhlozane tributary (in AND WITH DEFAULT WEIGHTS 133
W51F) of the A: i [CALCULATED P-C RATING WITHOUT THRESHOLD AND
Rlier-):‘atlnewas‘:rqu::"ty  ASED ON ADJUSTED WEIGHTS 132
impactors are therefore [EINAL PC RATNG 1.3
inthe lower reachesand TS e
the road netw ork. Note
that sediments are 05 BIC
trapped in Heyshop
Dam, resulting in the lack
of fines atthe boulder-

- dominated site.

e ——
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HIGH PRIORITY EWR SITE - W5:
Assegaai River, AS1

+ RQOsand TPCs (Thresholds of Probable
Concern, or ‘red flags’) must be set for all
variables.

» Use PAl, WQ table summary table, and
DWAF (2008) and WQ ecosystem guidelines
to setRQOsand TPCs

WATER IS LIFE - SANITATION IS DIGNITY
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RESULTS: EWR AS1 - ECOSPECS AND TPES
\

Vo e | o e
eroic_sm 1
ngor YT T YT TSy

[ o5 ecorte_ct 90 cum st e 5 20 mo

=

[ o5 prcorte et 90 om0 5 15 mor

e sonparceie o 00 1 1275 mor

Jescn

[re o5 porcorste ot 90 cwm st 0 5 2 mor.

997 prcorte o o s 71 ot

=

[ 257 recote_c 70 om0 5 8 o

97 prcorte o o a1+ 3648 moL_

[ o5 pecrste_ct 9 un st e 5 351 mg

fre sonparcome_a ve o e 20391 mor

[prscorvaroes

="y

[re o5 orconte o 90 om0 5 9 mom.

97 prcoe o o s is 260 .

™ 67 parcorse_wom 55 w88 oo is < 67 e > 85

lenperare I T ——
o el prshre 1o o erpcied o et pan et rhroce

[osved_oryom [Pe 5 prcate o v s must 30> 70 mor S et vw a5 72 moL

[y [Smat crres_eroce psrsin v vt v edin 140 vy

frt wecgic nirogm.
|

Mo s purcorte o 90 com must o 5 07 mot.

SE———

oo o e o o

e sorsworte ave an oo ma

[recpree_varsos

502 mot.

e gvesiscn [ am prcis o e am i 20 ot oo o e o v o ot
e ety e 2 e o < 21 mom” ro son rceme v o s 1 mom®
=

[Ammoria. (iH:) [T 2% prconte of o i must e 95" porcontie of the cita s 0.018-022 mgl.

Jote ariios 1

Mo 557 pocorte o . st e witn . Ao 0 coizry
i WA 06y or witin e Acus et Yok (AEV) 30 st
i DA (1996) ko hose veites e in DA ).

it s e 1 S50 parcle ol e i st
cotogy_rore n DWAF (006, o Trgt Wakr Qully
e (WGR) 35 s n DWIAF (19051

() Inor ganic salts only to be generated when the TPC for Electrical Conductivityis exceeded or salt
pollution  is expected, should a tool for generating salts be available.
(*) Low confidence. EcoSpec and TPC boundaries may need adjusting as data becomes available.

19

ﬂ

HIGH PRIORITY WQ SITES
- set for the RU; highlighting
priority areas

GENERAL NOTES

= Ecology is the main “user” at stretches containing EWR sites.
Remember Chapter 3, NWA:

SUSTAINABLE UTILISATION = LONG-TERM BALANCE
BETWEEN USE AND PROTECTION OF WATER
RESOURCES

= Information on other users was “checked” at these river
stretches.

= Driving user at sites = often ecological protection. Suitable if wq
data is linked to the maintenance or reaching of a particular
water quality category, which is part of a specific EC, catchment
configuration and Water Resource Class.

= RQOs for driving variables set accordingly.

EXAMPLE:
RU W51-1: STREAMS UPSTREAM HEYSHOPE DAM

9/20/2023

ﬂ

Source: No detailed water quality assessment conducted. PESEIS data
(DWS, 2014) and literature sources (e.g. DWS, 2020; DWAF, 1996a-e; data
sources e.g. NCMP data) were used.
Model:N/A
Users:Settlements; WWTWs; mining.
Water quality issues:Toxics, nutrients, salts, E.coli/ faecal coliforms.

Narrative RQO Numerical RQO

bs® percentile of the data must be less than 15 mS/m (Eskom wa
Fequirements; Heyshope Dam: driver).

[Ensure that salts stay within Ideal limits.

50" percentile of the data must be less than 0.015 mg/L PO.P

[Ensure that nutrient levels are within Acceptable limits. [ PEeC 2 5 T8 S OO

B5" percentile of the data must be within the TWQR for toxics.

[Ensure that toxics are within deal limits or A calegories. \ erical limits can be found in DWAF (1996a) and DWAF (2008).

Potential Health Risk

Water use attribute Low Medum I High
Faecal coliform or E.coli counts/100 ml

Drinking untreated water
0 10 >10

Drinking water after

limited treatment * <2000 2000 - 20000 > 20000

Full or partial contact <600 600 —2 000 > 2000

WATER IS LIFE - SANITATION IS DIGNITY ES:I:: of crops 1o be 100 1000 - 4000 » 4000

21



