Managing stormwater pond
sediments
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Background

. Auckland’s 650 stormwater

. The desilting programme could

ponds require periodic
desilting

remove 20,000-30,000 T p.a.

Most sediment is- currently i
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One-off projects have re-used
pond sediment

Drivers for Diversion
. reduce disposal $
. reduce GHG emissions
. use a (new) resource
. support circular economy

Auckland Council requested a
study of beneficial reuse
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Defining beneficial reuse

Not all uses are equally beneficial.
Some are nearly waste disposal,

e.g.
* landfill surfacing

» fill/contouring material confined
within dewatered geobags

MANAAKI WHENUA - LANDCARE RESEARCH
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Beneficial uses

Topsoil substitute — with or without
amendment

Soil amendment

Soil amendment after processing /
composting

Subsoll substitute / capping &
contouring material

Aggregate (per AC 2024 COP)

Auckland Motorways 2010 Road Derived Sediments (RDS) and Vegetative Material Reuse Feasibility Study (nzta.govt.nz
(led by P Mitchel — consultants A Mason C Depree R Simcock)



https://www.nzta.govt.nz/assets/resources/stormwater-management/docs/ama-road-derived-sediments-reuse-study-2010.pdf

Methods

Literature review
Assess sediments
from 6 ponds
before and after
processing

Field growth trial
Workshops
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Is sediment OK for
plants?
Will plants grow in it?

« Extraction method matters

« Properties influenced by
amount/type of plant
material (live/sawdust)

« Contaminants concentrations
vary with catchment &
‘upstream’ treatment

* Flocculants can influence pH

C/N Ratio

Olsen P (mg/kg)

Digger-excavated

3.5
Flocculated

Onepoto
Parlane

Portland

Van Damme
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Sediments change after
extraction

* Ripening = aeration and activation of

organic matter by microbes, plant
roots

» Cracking / physical mixing activates

further biological actions

« Settlement occurs as sediments

oxidise, compact or are compacted

» Leaching can occur (e.g., Zn pH<5.5)
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How contaminated is it?

» Gross-pollutants: plastics, plants

« Main micro-contaminants

metals (As, Cu, Zn)
hydrocarbons

« Contaminant load influenced by

land-use in surrounding catchment,
pond age/time since last ‘cleaning’,
u/s GPT or bioretention

marine /acid-sulphate influence
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Onepoto
Parlane

Portland

Pb (mg/kg)

Sunnyvale

Te Koiwi Park

Van Damme
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Industrial Residential

Eco;SG_\/ Cavanagh HarmsWorth 2023 La_ndCare éeport (envirolink.govt.nz)



https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.envirolink.govt.nz%2Fassets%2FEnvirolink%2FR18-1-An-implementation-framework-for-ecological-soil-guideline-values.pdf&data=05%7C02%7CSimcockR%40landcareresearch.co.nz%7C26d9052612c640c2581a08dc6e4df5e4%7C43050530b3c74cd2a11cb826b2604b5b%7C0%7C0%7C638506529916337844%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=nucXxYOfdfgKCf4lqaxBqjxJv3L%2FYkf94m6KdiiiS1k%3D&reserved=0
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Regulatory vs risk approaches

« Beneficial use needs to meet regulatory
requirements
* E30 - contaminated land
« E13 —clean fills, managed fills and landfills
* Soil contaminant standards (SCS)
* [Ecological guideline values] (Eco-SGV)

« 'Background’ (clean fill) concentration vs
permitted activity criteria (E30) vs
regulatory ‘effect’ concentrations (SCS, Eco-SGV)
vs landfill disposal criteria

 Volcanic soil vs non-volcanic soils




Different parts of council have different drivers/regulatory obligations

Total Recoverable Arsenic
Total Recoverable Cadmium
Total Recoverable Chromium?*
Total Recoverable Copper
Total Recoverable Lead

Total Recoverable Mercury
Total Recoverable Nickel

Total Recoverable Zinc

Portland Rd

DD S1 Portland

DD S2 Portland

DD S3 Portland

DD S4 Portland

BB 2S2 Portland

BB 3S3 Portland

Waitaramoa

Reserve 1

Waitaramoa

Reserve 2

Waitaramoa

Reserve 3

Waitaramoa

Reserve 4

Auckland Unitary
Plan: Operative in
Part Permitted
activity criteria’
(mg/kg)

NES Human Health
SCS Recreational®

(mg/kg)

Cleanfill Disposal
Criteria (Volcanic

soils)® (mg/kg)

80
400
2,700
>10,000
880
1,800
>10,000

>10,000
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Suggested approach - contaminants

Zinc is key contaminant
for screening

consider concentrations
at recipient site

pH matters

mitigate erosion risk
near streams / ponds

Meets background
concentrations for non-
volcanicsoils (TP153)

Meets permitted
activity criteria®?

Zn <200 mg/kg?

Consent likely
required to facilitate
beneficial use

Flow chart for Non-volcanic soils at recipient site



Sediment testing -
Contaminants
(metals, organics)

|

Meets background
concentrations for
volcanicsoils®

Zn <320 mg/kg?

No

y

lNo

Potential beneficial use
at sites with volcanic
soils— pH check, siteZn
conc check

Meets permitted
activity criteria*?

Zn <400 mg/kg?

No

v

lNo

Potential beneficial use
at sites with volcanic
soils— pH check, siteZn
conc check

Consent likely
required to facilitate
beneficial use

Zn <1160 mg/kg

lNo

Treattoremove
Zn, or dispose to
landfill

Potential beneficial use
at sites with volcanic
soils— pH check, siteZn
conc check, leachate
check

O

Volcanic soils at
recipient site

* More cautious with
higher zinc
concentrations

 Greater potential effect

on soil organisms &
aquatic systems
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Digger-dug sediment the best
unamended growth medium.
Both sediments more fertile than
local soil. Double Carbon, N, P;
similar C:N (15-20)

Higher plant available water

120 cf. 60 mm in 300 mm depth
provides ~20 days summer
demand

pH <4 killed plants in flocculated
sediments, prevented seeds
Marine influence?

Plant growth trial, Portland Rd
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Flocculated Soil Digger-dug
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Plant growth trial, Portland Rd

« Extraction method impacted
organics size, homogeneity and pH

« Digger dug sediment had few
weeds -> lower competition with
planted native seedlings, native
seeds established (“goldilocks pH"?)

« Digger dug had larger pieces of
gross Pollutants
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Case study flocculated sediment

Flocculation is effective

pH <4.5 may have promoted Total Zn
subsequent leaching of Zn from Total Cu
Total Pb

sediment in first 12 months

Recommend: amend sediment to
raise pH>5.5 when cultivating
(accelerating ripening); and/or use
non-acidifying flocculants for | Piot 1
acid/acid sulphate sediments Hocelated

6-7 to <0.005 Mg/L
1-2 to <0.002
3-4 to <0.004

Plat 2 Plot 3
Topsoil Digger-excavated
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General issues to
consider when
assessing sediment
reuse options
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Opportunities for reuse: parks and closed landfills

Portland Road
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Recommendation:

Find the best receiving sites

Space to dewater (grass)
Capacity above flood volume
requirements

Receiving soil characteristics

Area needing uplift (closed landfill,

low quality mown area)

Adequate lead in time for Councll,
community /board consultation,
consenting.

Costs and opportunities highly
variable from site to site

‘\i | Waitaramoa B R
‘b‘ ‘Reserve n:?‘ 8y *



Recommendation:
Potential uses
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* land contouring: bunds, platforms
and embankments

flood protection (in geobags)

topsoil /subsoil substitute

deeper capping on old landfills
allows taller plants

amendment to increase resilience of
local soils to drought and nutrlent
loss :
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« Retrofit forebays where absent
» Ensure access to allow frequent

« Add upstream GPT

Design ponds to optimise sediment quality

maintenance (lower Zn accumulation)
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Alignment with overseas guidance

« Canada TRCA (2018) directly relevant

» Costs are specific to specific ponds and
disposal options

* Management strongly based on
regulatory requirements on contaminant
concentrations

« Requires testing of receiving topsoils to
show benefit

O

INSPECTION AND MAINTENANCE GUIDE FOR
STORMWATER MANAGEMENT PONDS AND
CONSTRUCTED WETLANDS

4=/ Conservation

The Livi

chaw:
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Most pond sediments are a resource

Use requires:

testing contaminants, plant nutrients (pH), texture
dewatering and ‘ripening’ sediments

managing gross pollutants

assessing receiving site soils and contours
compliance with AUP E30 (contaminated land)

https://www.knowledgeauckland.org.nz/publications/considerations-for-the-

beneficial-use-of-sediments-from-stormwater-ponds-across-auckland/

Many thanks to Glasgow Contractors


https://www.knowledgeauckland.org.nz/publications/considerations-for-the-beneficial-use-of-sediments-from-stormwater-ponds-across-auckland/
https://www.knowledgeauckland.org.nz/publications/considerations-for-the-beneficial-use-of-sediments-from-stormwater-ponds-across-auckland/

Thank you!
Questions? Patai?

Proudly brought to you by Water New Zealand
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