
Lower Ruamahanga River instream flow assessment 

5. Water quality 
. . 

Information on water quality in the Lower Ruamahanga River is important for 
determining the condition and significance of instream values and for 
formulating instream flow objectives. Assessing the water quality data will also 
help identify knowledge gaps that may need to be filled as part of the instream 
flow assessment. 

5.1 Outline of monitoring programmes 

There are essentially three types of water quality monitoring conducted on the 
Lower Ruamahanga River: 

Long-term state of environment water quality monitoring; 
Recreational water quality monitoring; and 
Resource consent (i.e., receiving water) monitoring. 

In this report, a summary of the water quality results from the first two 
monitoring programmes is presented. Although this report focuses on the 
Lower Ruamahanga River, the water quality results for the entire Ruamahanga 
River are included to show variations in water quality along the length of the 
river. 

5.1 .I State of environment water quality monitoring 

Greater Wellington has monitored water quality of the Ruamahanga River 
since 1991. Since that time, the monitoring programmes have been reviewed 
and altered to improve their information value, resulting in a number of 
changes to monitoring site location, the range of water quality variables 
monitored, and the methods of analysis (Milne & Perrie 2005). The most 
significant changes occurred in August 2003 when the Rivers State of the 
Environment (RSoE) monitoring programme was reviewed. The aims of the 
RSoE programme are to: 

1. Assist in the detection of spatial and temporal changes in fresh waters, 

2. Contribute to our understanding of freshwater biodiversity in the region 

3. Determine the suitability of fresh waters for designated uses. 

4. Provide information to assist in targeted investigations where remediation 
or mitigation of poor water quality is desired. 

5. Provide a mechanism to determine the effectiveness of policies and plans 
(Milne & Perrie 2005). 
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Lower Ruamahanga Rlverlnstream flow assessment . - 
There are currently four RSoE monitoring sites located along the length of the 
Ruamahanga River; McLays, Te Ore Ore, Gladstone and pukio4. Only the most 
downstream site, Pukio, is located in the Lower Ruamahanga River. All sites 
have been monitored on a monthly basis for a variety of physico-chemical and 
microbiological variables since at least September 2003 (although monitoring 
at Te Ore Ore and Gladstone began in 1997). Biological monitoring of 
macroinvertebrates and periphyton has also occurred annually during the 
summer months at each site. 

Figure 19: Location of water quality monitoring sites on the Ruamahanga River 
(Lower Ruamahanga River marked in bold) 

5.1.2 Recreational water quality monitoring 

In addition to the RSoE monitoring programme, Greater Wellington monitors 
recreational sites on the Ruamahanga River as part of a region-wide 
recreational water quality monitoring programme. Monitoring is limited to the 
official bathing season (I November to 3 1 March) and aims to identify any risk 
to public health from disease-causing organisms, by assessing compliance with 
Ministry for the Environment (ME) and Ministry of Health (MoH) 
microbiological water quality guidelines (2003). Three recreational sites on the 
Lower Ruamahanga River - Morison's Bush, Waihenga, and Bentley's Beach 
- are included in the monitoring programme (Figure 19). 

Three further sttes - Mt Bruce. Double Bndges and Wa~henga - were removed from the RSoE monltonng programme following 
recomrnendahons of the revlew (Wan MQ2) 
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5.1.3 Resource consent monitoring 
. - 

The Ruamahanga River receives consented point-source contaminant 
discharges. The major contaminant discharges are stormwater from the main 
Wairarapa townships, and treated sewage from Rathkeale College, Masterton 
(via Makoura Stream), Carterton (via Mangatarere River5), Greytown (via 
Papawai Stream), Featherston (via Donalds Creek and Lake Wairarapa) and 
Martinborough. Other discharges to the Ruamahanga system are from stock 
water races and activities such as aggregate processing. 

There is one direct discharge of treated municipal sewage to the Lower 
Ruamahanga River, from the Martinborough oxidation ponds, and indirect 
discharges from the Greytown oxidation ponds (via Papawai Stream) and 
Featherston (via Lake Wairarapa). Other discharges of treated sewage occur 
upstream, and therefore may also affect water quality in the Lower 
Ruamahanga River. Monitoring of the treated sewage discharges and effects on 
the receiving environments is undertaken by resource consent holders, although 
until 2003 the monitoring was carried out by Greater Wellington. 

A summary of the estimated contaminant loadings from each of the treated 
municipal sewage discharges and the effects of each discharge on its receiving 
waters was previously reported by Greater Wellington (Watts 2001), and is not 
repeated in this report. However, reference to the water quality results collected 
downstream of the Martinborough treated sewage discharge are included where 
appropriate. 

5.2 Physico-chemical water quality monitoring results 

5.2.1 Spatial patterns and guideline compliance 

The key physico-chemical and microbiological water quality variables included 
in the RSoE monitoring programme and relevant guidelines are outlined in 
Table 6. Most of the guidelines used in this report are the Australian and New 
Zealand Environment and Conservation Council (ANZECC) and Agriculture 
and Resource Management Council of Australia and New Zealand 
(ARMCANZ) (herewith denoted as ANZECC 2000) "default trigger values" 
for aquatic ecosystems. These trigger values are intended to be compared with 
the median value from independent samples at a site. They are not legal 
standards and exceedances do not necessarily mean an adverse environmental 
effect would result. Rather an exceedance is an 'early warning' mechanism to 
alert resource managers of a potential problem or emerging change that may 
warrant site-specific investigation or remedial action (ANZECC 2000). 

s Discharge to the river system does not occur during January. February and March 
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Table 6: Physico-chemical and microbiological variables and guideline values 
used in thksrepbrt 

I Conductivitv (uSlcmj I I - 1 

Variable 

~, 

Dissolved Oxygen (% saturation) 

Guideline Value 

6.5-9.0 ANZECC (1992) 

2 80 

Clarity (rn) 

/ Dissolved Reactive Phosphorus (mglLj 1 5 0.010 / ANZECC (2000) I 

Reference 

Water Tern~erature PC) 

RMA 1991 Third Schedule 

Turbidity (NTU) 

Total Organic Carbon (rnglL) 

Arnmoniacal Nitrogen (rnglL) 

< 20 

Table 7 summarises selected water quality variables for the period September 
2003 to August 2006 inclusive. Water quality generally declines with distance 
downstream from the McLays site, with increasing nutrient concentrations and 
decreasing water clarity. Deteriorating water quality with distance downstream 
can be illustrated by the increased probability of water quality guidelines being 
exceeded. For example, the percentage of sampling occasions for which the 
visual clarity guideline was exceeded were 31%, 58%, 64% and 83% for the 
McLays, Te Ore Ore, Gladstone Bridge and Pukio sites respectively. 

S 5.6 

5 0.021 

E. coli (cfu1100 mL)b 

Recreational water quality guidelines also exist for E. coli, and differ to the guideline value shown here. Discussion of the recreational water 
quality monitoring programme and analysis of E colidata collected as part of that programme occurs in Section 5.5. 

ANZECC (2000) 

ANZECC (2000) 

Total Nitrogen (mglL) 

PAGE 26 OF 53 WGN-DOCS4386236-V2 

5 0.614 I ANZECC (2000) 

5 100 ANZECC (2000) 



Lower Ruamahanga R~ver ~nslream flow assessment 

Table 7: Summary of selected water quality data and compliance with guideline 
values for the RSoE sites on the Ruamahanga River (Sept 2003 - Aug 2006). 
Number of samples = 36* 

' N = 35 for dissolved oxygen at Te Ore Ore, Gladstone Bridge and Pukio 
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guidelines for two and three of the six key water quality variables respectively 
and are therefore classed as having 'fair' water quality. 

Table 8: Water quality index ratings for RSoE monitoring sites on the 
Ruamahanga River, based on compliance of monthly monitoring data with 
guideline values, 2003 - 2006 

The Pukio site on the Lower Ruamahanga River exceeded guidelines for four 
of the six variables and is classed as having 'poor' water quality. Note that this 
index is for comparative purposes rather than an absolute measure of water 
quality; the index was developed to facilitate inter-site comparisons across the 
Wellington region (Milne & Perrie 2005). The 'poor' class assigned to Pukio 
indicates that the site is degraded relative to many of the other RSoE sites in 
the Wellington region. 

5.3 Macroinvertebrate monitor ing results  

Macroinvertebrates are organisms that lack a backbone and are larger than 250 
microns. Stream macroinvertebrate community structure is a product of both 
the physical environment and water quality over time (Milne & Perrie 2005). 
Various biotic indices have been developed to provide an indication of the 
water quality based on the number, type and abundance of macroinvertebrate 
taxa present at a monitoring site. The Macroinvertebrate Community Index 
(MCI) was developed by Stark (1985, 1993, 1998) for assessing organic 
enrichment of stony or hard-bottomed streams based on sampling 
macroinvertebrates from riffle or run habitats. The %EPT taxa scores7 indicate 
the presence of pollution-sensitive taxa. 

Analysis of the annual macroinvertebrate sampling results for 2004, 2005 and 
2006 show that mean MCI scores generally decrease with distance downstream 
on the Ruamahanga River (Table 9). The McLays site has some of the highest 
MCI scores observed across the Wellington region, indicating the pristine 
water quality and high habitat quality available for macroinvertebrates in the 
upper reaches of the Ruamahanga River. The most significant downstream 
change in macroinvertebrate community occurs between the upstream site, 
McLays, and Te Ore Ore (north of Masterton). 

7 The %EPT laxa s m e  is the number of pollution-sensitive Ephemeroptera (mayfly), Plecoptera (stonefly) and Trichoptera (caddisfly) taxa 
present, expressed as a percentage 01 total taxa richness. 
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Table 9: Mean MCI and %EPT (taxa) scores for RSoE sites on the Ruamahanga 
River, based on4hree replicate samples 

McLays 

Te Ore Ore 

/ Pukro / 40.6 1 6 7  ( 37.9 1 4.8 1 44.4 1 11.1 1 41 0 1 7.5 / 
Standard devfatton 

Gladstone Bridge 

The three lower sites (Te Ore Ore, Gladstone and Pukio) share similar scores 
for MCI and %EPT taxa. This is surprising because the habitat quality at the 
most downstream site (Pukio) is considered to be much poorer than at the two 
upstream sites, with telatively fine substrate and the absence of a 'true' riffle to 
sample (Figure 21). Both water quality and habitat quality influence 
invertebrate communities. 

mean 

62.0 

41.7 

Figure 21: Ruamahanga River at Pukio sampling site, showing absence of a "true 
riffle' in which to collect macroinvertebrate samples 

50.9 1 7.0 1 458 1 15.0 1 46.3 / 14.2 1 47.7 
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SD 

1 9  

8.3 

11.2 

mean 

724 

34.3 

SD 

6 9 

1.7 

mean / 
67.6 

43.2 

SD 

2.9 

7.2 

mean 

67 3 

39.7 

SD 

5.9 

6.9 
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Macroinvertebrate data are available for other sites on the Lower Ruamahanga 
River: Waihenga Bridge (dropped from the monitoring programme in 2003) 
and Martinborough (downstream of the Martinborough oxidation pond 
discharge, monitored historically as part of resource consent conditions). The 
results show that monitored sites have MCI scores that generally fall into the 
'possible mild pollution' category of Stark (1985, 1993). 

Probable severe pollution 

6 0  80 0 1997 1998 1999 2000  2001 2002  2003 2004  2005 2006  

Martinborough DIS 
0 Waihenga Bridge 

7 Pukio 

Figure 22: MCI scores (with one standard deviation shown) for sampling sites on 
the Lower Ruamahanga River 

5.4 Per iphyton monitoring resul ts  

Periphyton is the slimy material attached to the surfaces of rocks and other 
bottom substrate in rivers and streams. It is comprised of algae, diatoms, 
bacteria, and fungi and plays a key role in aquatic food webs because it is the 
main source of food for benthic invertebrates, which in turn are an important 
food source for fish. Excessive periphyton growths may block intake screens 
for water supply, and reduce the aesthetic, recreational and ecosystem values of 
rivers and streams (Milne & Perrie 2005). Periphyton cover is assessed visually 
on a monthly basis as part of the RSoE monitoring programme, and weekly 
over the summer months as part of the recreational water quality monitoring 
programme. 

Analysis of monthly observations of percent periphyton cover, for the period 
September 2003 to August 2006 inclusive, shows that M E  (2000) guidelines8 
for aesthetic and recreational values were almost always complied with, with 
only one exceedance recorded at Pukio during February 2006. However, 
intensive (weekly) monitoring of periphyton in the Lower Ruamahanga River 
as part of the recreational water quality monitoring programme shows that at 
times during the bathing season the periphyton cover at Morison's Bush and 

Tne h4ti 2033 g. oe res pro. de MO maxlm.m lnrcsnods for pelpnylon co.er n grave coao e oec slreams manage3 'or aesinelc an0 
recreaiona' rzl-es 30°b hamenlo~s a gae >2 cm 3ng an0 60'6 cover tor o atoms c,anooacler a >O 3 cm in c? 
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Waihenga exceeds the M E  (2000) guidelines for recreation (Milne 2005, 
Milne & Wyatt 2006a). The greatest periphyton cover tends to occur in January 
and February, coinciding with the time of most stable river flows and warm 
weather. 

Annual measurements of periphyton biomass (chlorophyll a and Ash Free Dry 
Weight (AFDW)) collected during the annual biological monitoring in 2004, 
2005 and 2006 (Table lo), comply with trout habitat and angling guidelines 
( M E  2000) at all four sites. However, the chlorophyll a guideline for benthic 
biodiversity (maximum of 50 mg/m2, M E  2000) was exceeded in 2004 at 
Pukio and in 2005 at Te Ore Ore. It is likely that generally regular low flow 
freshes in the Ruamahanga River help reduce the risk of problematic 
periphyton blooms. 

Table 10: Chlorophyll a and Ash Free Dry Weight (AFDW) concentrations for 
Ruamahanga River RSoE sites, monitored annually in 2004,2005 and 2006 

Gladstone 1 13.19 1 12.02 1 4.08 1 1.95 1 1.97 / 1.021 

McLays 

Te Ore Ore 

5.5 Recreat ional  w a t e r  qual i ty  moni tor ing  resul ts  

Pukio 

Water contaminated by human or animal excreta may contain a diverse range 
of pathogenic (disease-causing) micro-organisms such as bacteria, viruses, and 
protozoa (e.g., salmonella, campylobacter, cryptosporidium and giardia). These 
organisms may pose a health hazard when the water is used for recreational 
activities such as swimming. Compliance with the M E  / MoH (2003) 
microbiological water quality guidelines for recreational waters should ensure 
that people using the water for contact recreation are not exposed to significant 
health risks. The guidelines use bacteriological indicators associated with the 
gut of warm blooded animals to assess the risk of faecal contamination; the 
indicator bacteria for freshwater is Escherichia coli (E. coli) (Milne & Wyatt 
2006b). 

Chlorophyll a (mglm2) 

In addition to the use of quantitative guideline values of bacteriological 
indicators, the M E  / MoH (2003) guidelines advocate a risk-based approach to 
managing recreational waters. This involves a qualitative assessment of the 
susceptibility of a recreational site to faecal contamination, and direct 
measurements of appropriate bacteriological indicators at the site to generate a 
"Suitability for Recreation Grade" (SFRG) for the site. 

2004 

2.46 

27.28 

AFDW (glm') 

61.26 

Compliance with the M E  / MoH (2003) guidelines and the SFRGs for high 
recreational use rivers in the Wellington region were presented by Milne & 
Wyatt (2006b). The compliance assessment and SFRGs for the Lower 
Ruamahanga River recreation sites are based on five years (2001-2006) of data 

2004 

0.65 

3.30 
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2005 

5.59 

66.53 

0.25 

2006 

0.46 

11.27 

2005 

1.07 

7.86 

2006 

0.29 

3.00 

5.28 5.17 1.82 3.92 
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for Morison's Bush and Waihenga, and four years (2002-2006) of data for 
Bentley's -Beach (Table 11). All three monitored sites on the Lower 
Ruamahanga River were assigned 'very poor' SFRGs. The grading was based 
on a high E. coli 9sth percentile value (>550 cfu / 100 mL) and a high risk of 
microbiological contamination from intensive agriculture in the immediate 
catchment. 

I catchment 

'Action level in MfE I MoH (2003) guidelines is when E coli exceeds 550 clullOO mL 

Table 11: Summary of recreational water quality (E. colr) monitoring results and 
suitability for recreation grades (SRFG) at recreational water quality monitoring 
sites on the Lower Ruamahanga River 

!Derived as outlined by M E  I MoH (2003) using E coli monitoring results and a qualitative risk assessment 

:Interim SFRG only (guidelines require five years of data) 

E. coli counts and exceedances of the MfE 1 MoH microbiological guidelines at 
the Lower Ruamahanga River recreation sites are highly correlated with 
rainfall prior to sampling (Milne & Wyatt 2006b). For example, there were 10 
occasions during the 2001-2006 summer bathing seasons when E. coli samples 
exceeded the 550 cfd100 rnL 'action' level at Waihenga; on all these 
occasions there was at least 5 mm of rainfall9 in the 48 hours prior to sampling 
(Figure 23), with at least 20 mm on six occasions. The elevated E. coli counts 
following rainfall are considered to be a result of agricultural runoff to the 
Ruamahanga River, both directly and indirectly via tributary rivers and 
streams. 

Site 

Ruamahanga 
River at Morison's 
Bush 

Ruamahanga 
River at 
Waihenga 

Ruamahanga 
River at Bentley's 

9 Rainfall recorded at Mt Bruce, nwth of Masterton. 
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Number 
of E. coli 
samples 

103 

103 

77 
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SFRGt 

Very poor 

Very poor 

Very poor% 

I Beach 

Number 
of 

action 
events" 

10 

10 

B 

I I 
agriculture in 

( immediate 1 1 

95th %ile 
(E. colil100 mL) 

1209 

1571 

1233 

Key 
microbiological 
risks 

Intensive 
agriculture in 
immediate 
catchment 

Intensive 
agriculture in 
immediate 
catchment 

Intensive 
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on day 24 hours 4 rs 72 hours 
Rainfall period 

Figure 23: Rainfall on the day and in the hours prior to action level E. coli results 
recorded during routine weekly sampling in the Ruamahanga River at Waihenga, 
2001 to 2006 bathing seasons 
(Source M~ine B Wyatt2006b) 

Removing the 'action' level E. coli counts that coincided with more than 10 
mm of rainfall in the 72 hours prior to sampling results in the three Lower 
Ruamahanga River monitoring sites being reclassified as having a SFRG of 
'poor' (Milne & Wyatt 2006b). Under the M E  I MoH (2003) guidelines, the 
Lower Ruamahanga River will always have a grading of 'poor' or 'very poor' 
because of the intensive agricultural land use in the immediate catchment. 

The M E  (2003) 'very poor' SFRG recommends swimming should be avoided. 
However, the use of the 95'h percentile E. coli value in deriving the 
classification means that the grade better reflects the condition of the bathing 
sites during wet weather rather than in dry weather when recreational activity is 
greatest (Milne & Wyatt 2006b). 

5.6 Summary 

As previously reported (e.g., Milne & Perrie 2005), there is a general decline in 
water quality with distance downstream in the Ruamahanga River. This 
decrease in water quality is attributed to changes in land cover and land use 
practices, and the influence of point source municipal wastewater discharges. 
Downstream of the McLays monitoring site, indigenous forest and scrub cover 
gives way to increasing pastoral cover that supports various agricultural land 
uses (Figure 24). 
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r Other 

r Low produclng pasture 

r H~gh produclng pasture 

ScNb 

r Exotic forest 

r lndlgenous fwest 

McLays Te Ore Gladstone Pukio 
Ore 

Figure 24: Predominant land cover types in the catchment area of each of the 
Ruamahanga River RSoE monitoring sites 
(Source Landwver DatabaseVen~an 2, MfE 2001) 

In addition to agricultural inputs, treated municipal wastewater the five main 
townships of the Wairarapa is discharged into the Ruamahanga River, either 
directly or indirectly via its tributaries. Analysis has shown that these 
discharges contribute significant loads of nutrients (particularly phosphorus) 
into the Ruamahanga River (Watts 2001). 

The pristine water quality and high macroinvertebrate health evident in the 
monitoring data for the McLays monitoring site is typical for a relatively 
undisturbed headwater catchment dominated by native forest. The three 
downstream monitoring sites all have catchments that are predominantly high 
producing pasture (almost 70% cover). Rivers with catchments dominated by 
agricultural land uses typically have poorer water quality and these sites are no 
exception; all three regularly exceed trigger values and guidelines for dissolved 
nutrients and water clarity. The decline in water quality downstream of 
McLays is also evident in a decrease in MCI and %EPT taxa scores, indicating 
a degradation of macroinvertebrate community health. 

Pukio is the most downstream monitoring site and is representative of the water 
quality of the Lower Ruamahanga River. This site, not unexpectedly due to its 
location at the bottom of a predominantly agricultural catchment, has the 
poorest water quality and based on Greater Wellington's water quality index is 
classed as 'poor' relative to other sites monitored in the region. Guideline 
values for clarity and dissolved nutrients were generally exceeded on more 
than half of the sampling occasions since monitoring began in 2003. The 
Pukio, Waihenga Bridge, and Martinborough (downstream of the oxidation 
pond discharge) MCI results indicate 'possible mild pollution', although this 
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may also reflect the degradation in habitat quality as well as poorer water 
quality inthe Lower Ruamahanga River. 

Weekly monitoring of three sites on the Lower Ruamahanga River over the 
summer bathing seasons show that the river tends to fail recreational water 
quality guidelines (for faecal indicator bacteria) on occasions, particularly 
following rainfall. The high E. coli counts following rainfall are considered to 
be due to runoff from agricultural areas. All three monitored sites on the Lower 
Ruamahanga River have been assigned 'very poor' suitability for recreation 
grades. However, in this case the grading system of MfE / MoH (2003) better 
reflects the condition of the bathing sites during wet weather, rather than in dry 
weather when recreational activity is greatest (Milne & Wyatt 2006b). 

Nothing is known of the water quality downstream Pukio; there is 
approximately 30 kilometres of river length before it discharges into Lake 
Onoke. Tidal movement of saltwater up the Ruamahanga River is likely to be 
the major change in water quality in this reach, but it is not known to what 
extent saltwater intrudes up the river and affects the ecosystem. 
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