Deriving a site specific PFAS level
for a site wide earthworks consent.

Jess Campbell and Isobel Stout
Pattle Delamore Partners Ltd

O
wasteMINZ = ALGA



Welcome to Palmerston North Airport

'
4

wasteMINZ = ALGA




Ma te tahi mahi - Collaboration

n
o
Lol
Z
=
o
<
o
Lol
o
@)
=
<
1
Ll
QO
Ll
-
-
|—
<
o

N
<
>
4]
4+
(Vs
O
=




591108GIS101

5
g
£
3
@
g
g
5
a
v
s
£
s
o
Q
B
g
a
S
8
8
°

W01591108.ap

KEY::

[ aweorrzone

SOURCE: CLIENT FIGURE

1. AERIAL IMAGERY (FLOWN .2021-22) SOURCED FROM THE LINZ DATA SERVICE
https://data.linz.govt.nz/ AND LICENCED FOR RE-USE UNDER THE CREATIVE s
SCALE : REFER MAP FRAMES  (A3) COMMONS ATTRIBUTION 4.0 INTERNATIONAL LICENCE. PALMERSTUN NuRTH FIG 1: SITE LOCATION PLAN
2. AERIAL IMAGERY (FLOWN MARCH 2023) DERIVED FROM GOOGLE EARTH x,
_— PRO (MAY NOT BE SPATIALLY ACCURATE). AIRPORT LIMITED
THIS DRAWING REMAINS THE PROPERTY OF PATTLE DELAMORE FINAL MAR 25 3. CADASTRAL/TOPOGRAPHICAL INFORMATION AND INSET DERIVED FROM PROTECT
PARTNERS LTD AND MAY NOT BE REPRODUCED OR ALTERED
A ISSUED FOR REVIEW MAR24 _ MS LINZ DATA.
WITHOUT WRITTEN PERMISSION. NO LIABILITY SHALL BE ACCEPTED
PALMERSTON NORTH AIRPORT LIMITED PFAS CONTAMINATED SITE MANAGEMENT PLAN

FOR UNAUTHORISED USE OF THE DRAWING. NO. REVISION DATE BY

PATTLE DELAMORE PARTNERS \
wasteMINZ = ALGA




0 200 400
Al it ?-|\:.- LoON .:.'-.';—
SCALE IN METRES 1:10 000

L,

B
.....
e

*-}@%""@' R 6 | N 2 A e - o VN
MQQ@@Q@%@\ . " SRS W pp——— . TTTTE T TG
B o T | KOOOONMRSE
8 ’0¢‘¢®@@@'§"§ : “4 - - & ' “.?‘-1""‘ ’»@'-*?" Q
GO0 £000 " p— L — - DX
4‘$®$®000&0{ ’0 6‘&%@ - - -t . - . — — —— — — ) ) — ——.— ——— - - p i) ,/‘ Nl /"Q h
NN SA AL _ NS i
DA% VG008 0. 0F KK RE
RS RIRAKS LA
15999, VOO G Pe - oo A e )5x3 r— 099 .9,
b 00204’. 6,0 ¥ . 0 .’,' : . ls"- &

X o Y
%k !
: : . ‘v l’
'’ # .'
£

u‘/’-‘
N Lot

LEGEND:

% :::'::m:‘ Il::"w‘, = snam - Existing Boundary 5 =« Terminal
. REPA = ww swm - New Boundary 6 - Medical Apron
- Commercial Precinct e i i R R Fire ce
Freight Precinct Options wansnnm - Stream in Culvert/Pipe 8 « Flying School apron
T, 1 - Sealed Runway 9 - PAPI
- CarPa
‘ 2 - Grass Runway 10 - Potential GBAS site
- Detention Ponds
3 . Terminal Apron Area 11 - Fuel

- GBAS Site

4 - Air Traffic Control Tower

- Future Development Area

h 4

PATTLE DELAMORE PARTNERS ) 4

wasteMINZ = ALGA




3
L
: g
S 2
4 2
£ P
g o
3 —
- a
f 2
: 8
: b=}
E a
g g
g E
: x
g &
m =
s 0
. g
1 a
2
a
g
E

KEY :

D AIRPORT ZONE !

SOURCE: CLIENT FIGURE

2. AERIAL IMAGERY (FLOWN MARCH 2023) DERIVED FROM GOOGLE EARTH
AIRPORT LIMITED
PARTNERS LTD AND MAY NOT BE REPRODUCED OR ALTERED LINZ DATA. PROJECT

_— 1. AERIAL IMAGERY (FLOWN .2021-22) SOURCED FROM THE LINZ DATA SERVICE
https://data.linz.govt.nz/ AND LICENCED FOR RE-USE UNDER THE CREATIVE 5
SCALE : REFER MAP FRAMES  (A3) COMMONS ATTRIBUTION 4.0 INTERNATIONAL LICENCE. PALMERST"N NDRTH F I G 1 SITE LOCATI O N PLAN
—_——— PRO (MAY NOT BE SPATIALLY ACCURATE). , ;
THIS DRAWING REMAINS THE PROPERTY OF PATTLE DELAMORE B FINAL MAR 25 KB 3. CADASTRAL/TOPOGRAPHICAL INFORMATION AND INSET DERIVED FROM
WITHOUT WRITTEN PERMISSION. NO LIABILITY SHALL BE ACCEPTED
FOR UNAUTHORISED USE OF THE DRAWING. NO. REVISION DATE BY PALMERSTON NORTH AIRPORT LIMITED PFAS CONTAMINATED SITE MANAGEMENT PLAN

PATTLE DELAMORE PARTNERS \
wasteMINZ = ALGA




soll, stormwater, surface water, deep bores, shallow bores, eels,
slugs, water cress...

/ PALMERSTON NORTH AIRPORT LIMITED - PALMERSTON NORTH AIRPORT PFAS DETAILED SITE INVESTIGATION \ / PALMERSTON NORTH AIRPORT LIMITED - PALMERSTON NORTH AIRPORT - SUMMARY OF PFAS SOIL SAMPLING INVESTIGATION \

T\

FUSELAGE |

SITE LOCATION

NORTHERN STREAM|

FORMERIEIRE
TRAININGIAREA

EIREISTTATION

®  sawpLe
@  SAMPLE (PFOS detect)

[ wreokraounoaRy ' 4 ®  SAVPLE (PFOS + PFHXS detech /i ' WK ‘ : '
SAMPLE TYPE . R\ Y BEARLD, S : ' . A > A : N | ! l g - - : "’\
® soiL P . ; - ) AR " v _,' 1. ' : o AP P, : 3 — > ] zoneBouNDARY \ . \ : - i . : ‘ “'
D ey chios e SCALE : 1:7,500 (A3) i s e SCALE : 1:2,000 (A3)
2 z
FIGURE 1 : SITE LAYOUT AND SAMPLE LOCATIONS L FIGURE 1: SAMPLE LOCATIONS LIEEET
K METRES / \ METRES /
PATTLE DELAMORE PARTNERS LTD PATTLE DELAMORE PARTNERS LTD
W01591102 NOV18 ISSUE1 WO01591104.aprx MAR19 ISSUE1

PATTLE DELAMORE PARTNERS ) 4

wasteMINZ = ALGA




oll, stormwater, surface water, deep bores, shallow bores, eels,
lugs, water cress...

prx - WO15810001G1S006

© 2022 Patte Detamore Partners Limited.

Imerston
orth-

© 2021 Pertl Delamare Povines Limited

WSO 107 sers - AT SOLUN GBS0

TRAINING AREA

FIRE STATION

b o

{TP161,TP17
ml \Tp1287P11  <TP10) PO
. L .

\.\“d 2

AL %
Bl 1 5
S T

SAMPLE LOCATION

ROAD

SURFACE SOIL SAMPLE:

LOCAL WATERWAY Q©  PFASBELOW METHOD DETECTION LIMIT

At » 4 v , . SOURCE:
PFAS SOURCE \ - . b’ N . L AZRIAL IWAGERY (FLOWN 2017.2020] SOURCED FROM THE LINZ DATA SERVICE wvw g goa.na/
4 ) ) sbout-bnzVme-dota-secscnhelnyu ng-Anr-data/wtrisutisg-aer ok imegery-data AND LICENCED FOR
g " \ N f’; RE-USE UNDE R THE CREATIVE CONMMONS ATTREBUTION 4 0 INTERNATIONAL LICENCE
AIRPORT BOUNDARY ’ D 2 A : ‘ CS | 2 CADASTRAL TOPOGRADHICAL AND FYOROLOGICAL INFGRMATION AND RISET DERVED FROM
e : - ~ - 4 - LNz OaTA

@  PFAS PRESENT

W TEST PIT SAMPLE

Al [ sorpuacement areas
CUENT FIGURE 7 [ sresounoary

: - . 3 ‘1'  ‘ N s - AR .o 3. & : : > K : AN ol 1 ) .
L L I FIG 1: SITE LAYOUT AND SAMPLE LOCATIONS L 4. . > 9 Nl . RS L TR B O ' ke = =

METRES
d PALMERSTON NORTH 1 AFFALIVAGERY (LW 2028 SOURCED FAONITH UIZ ATASERVIE o5l o
p p SCALE : 1:20,000 (A4) @ ARPORT LIMITED p dp T —— g i AN UCENCED R S UNBE THE CREATN o PALMERSTON NORTH FIGURE 1: SITE LOCATION AND SAMPLING PLAN
THES DRAMMNG REMUNS THE PROPERTY OF PATTLE DELAMDERE 2. CADASTRAL/TOPOGRAPHICAL INFORMATION AND INSET DERIVED FROM x,

PRS0 10 i T USO8 A 1SSUED FOR REVIEW FEB22  ME PROJECT s omss s e e o o A _FINAL otz __a S ek RO G A N B S i AIRPORT LIMITED —
s NO. REVISION DATE BY RO, W AR 0 MAUY EIAL B AGGEPT A_ISSUEDEORREVIEW  SFP24
WLEPTED FOR UNALTTMORED LSE OF THE SRAMANG PNAL PFAS INVESTIGATIONS -~ RESULTS OF 6-MONTH MONITORING PROGRAM ‘ 1Tl W e SITE WIDE PFAS SOIL SAMPLING

wasteMINZ = ALGA




The Challenge

* Retain all solls on site — there Is no available off site disposal
 Allow for the uncertainty of the development timetable
* Avoid repeated resource consent applications

* Minimise possible ongoing maintenance costs.
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Options assessment

* Assessment Criteria
0 Costs: upfront and long term Which way to go?
o Short and long term environmental impacts
o Land avalilability: Is there space for this?
o Practicality: Can this readily be managed?
0 Equipment required: Does this need specialist equipment?
0 Laboratory costs
pd PATTLE DELAMORE PARTNERS v V ’) -
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Options assessed

Insitu Treatment and Reuse
Ex Situ Treatment and Reuse

Dedicated RemBind Pad

N

Lined Longterm Storage Facility

pdp PATTLE DELAMORE PARTNERS

Table 3: Cost vs Benefit Summary

Option Method Pros Cons
1-Insitu A rotary hoe attached to | No double handling of Not practical in
a tractor can be used to soils; all development
churn the shallow soils to Nl et areas due to
depths of 300 mm. soiniied space and
RemBind™ can be ' operational uses.
sprayed onto exposed Soil matrix stabilised
soils and allowed to within 24 to 48 hours;
stabilise over 24 t0 48 NG long-bsien -
hours. :
for re use on site,
assuming no other
contaminants of concern
are present.
2 - Ex Situ A designated treatment Soil matrix stabilised Addrtional
zone with an within 24 — 48 hours; construction
impermeable surface can 0 long terms constraints costs of a
be constructed as a hub : concrete pad
to treat and store P 95e s and machinery;
: : assuming no other
impacted material. Once ,
treated materials can be ::::::ts ORI ::i:em —
re used on site. : :
3~ A RemBind™ treatment Minimal equipment Further
Rembind pad by overtreating the required to set up with expansion of the
Pad in situ base soils, leaving | quick mobilisation; pad may create
exces.s RemBmd"‘ in the B i i B space issues,
matrix, which willactas a 2
R e Y and storage, Potential for
can be stockpiled and ..
treated in this area. Any S PO
leachate will be treated o o
as is percolates. A
drainage ditch containing
AquaGate will treat any
run off prior to discharge
to the environment.
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Option Chosen a Hybrid Solution

Sorbent @
Soil .
IX

o Insitu Treatment and Reuse

o EXx Situ Treatment and Reuse °

Contaminated water Clean water
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More Data...

Develop CSM

Site wide soil sampling
Literature review

Mass balance assessment
Bench trials for treatment
Biota sampling

Existing guidelines
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‘ PALMERSTON NORTH AIRPORT LIMITED - MASS BALANCE ASSESSMENT
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Mass Balance Assessment

1. Where does run-off contaminated with PFAS
enter the streams?

2. Will moving impacted material to different
areas of the site significantly change the flux of
PFAS into surface water?

Table 1: Standard Parameters 180

Leachable PFOS vs Total PFOS

150 & ¥ =23.1558x%
Parameter Value Source R*=0.9798
140
Annual Rainfall 900 mm/year The Climate and Weather of — 130 .
Manawatu-Wanganui, NIWA 2015
Annual Potential Evapotranspiration (PET) | 731 mm/year & E 100 ‘
o
Soil Thickness 0.2 m Generally, investigations have found o B0
i
that the highest concentrations of 2 60
PFAS contamination have been found E a0 .
in the top 300 mm of surface soils. - 20 . e
Soil Weight 1,900 kg/m? Soil weight used is the value outlined - .
in PDP 2024k, 0 1 z 3 4 3 e 7
Total PFOS (mg/kg)
Leachate Multiplier 23.158 Development of PFAS Soil Reuse
Trigger Value, PDP, 2024x Chart 1: Relationship between total PFOS and leachable PFOS in soils
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Mass Balance Assessment

Table 5: PFAS Flux from FTA

Table 4: Southern Drain Catchment Mass Balance

PFAS Zone Median PFAS | Areain | Mass of Volume Leachate Flux PFO5 L. i
concentration | m2 PEOS inthe | of run-off | Concentration | into stream PFAS Concentration in Area (m?) % Flux into Surface Water | % of Catchment
(mg/kg) soil (kg) (m3/year) | (ug/l) (g/year) Soil Receiving Environment Area
High 2 7,400 8.44 1,251 46.32 57.92 High 7,400 37% 4.35%
Medium 0.5 7,400 2.11 1,251 11.58 14,48 Medium 7,400 14% 4.93%
Low 0.273 26,700 4.19 4,512 6.37 28.74 Low 20,700 28% 17.86%
Very Low 0.0019 108,000 0.12 18,252 0.044 0.80 Very Low 108,000 104 72,245

Table 6: PFAS Fux from Southern Catchment Area.

E;ﬁientratiﬂn ::‘;‘;::;2:::“ ‘::EEE ; L“Fﬁ: i[::the :rl:]r:il:i:fe i :Iic:lllai:lt:atiﬂn .F::: sptFrE:m PFAS Eﬂ“EEE‘tmﬁﬂ" in Area (m?) % Hm{_ 5_“ rface '!.“I.fﬂtn:-:-r into % of Catchment
n Soil (mg/kg) soil (kg) (m3/year) | (ug/) (g/year) Soil Receiving Environment Area

High 1.8 664 0.68 112 41.68 4.68 High 664 30% 0.12%
Medium 0.65 737 0.27 125 15.05 1.87 Medium 737 12% 0.13%

Low 0.057 22,572 0.73 3,815 1.32 5.04 Low 22,572 33% 4.07%
Very Low 0.001-0.0025 | 427,456 1.00 72,240 0.14 3.78 Very Low 427,456 25% 77.07%
Paved Areas 0 103,214 - - - - Paved Areas 103,214 0% 18.61%
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CSM

Precipitation

Overland

flow [/ runoff

PFAS contaminated soil

W \ Ecological receptors
Consumption of fish

Infiltration
Stream
PEFAS
\J
—_— .
e, : Discharge
Groundwater flow Dilution and attenuation
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Development of SSTVs

The steps undertaken to derive the SSTVs were:

1
2
3
A
5
6
/

. Defining the CSM

. More soll samples for total and leachable concentrations

. Determining appropriate receptor concentration limits.

. Applying a dilution and attenuation factor (DAF) limits identified In step 2.

. Determining relationships between the total concentration and leachable concentration.
. Calculating soll trigger values using the information gathered in steps 2, 3 and 4.

. Undertaking an assessment of the current concentrations of PFAS in the surrounding environment.
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The recommended numbers

Site Aquatic Ecosystem Values and Soil Trigger Values

Ecological Freshwater Guideli
et 220 ug/L 0.48 pg/L Total PEOS 0.05 mg/kg
95% ecosystem protection

19 pg/L 0.0091 pg/L Total PFOA 15.6 mg/kg

Ecological Freshwater Guideline
99% ecosystem protection

'
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Consenting Strateqgy

* Walk both authorities through the planned framework

» Lodge discharge consent with Horizons first
NES-CS with PNCC second

* Flowchart
* Works package approach

 CLMP and field guide version

&
s
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Flow Chart for Soil Movement under the Global Consent

Has PFAS sampling been carried

out at the required frequency? Consult SQEP

(see CSMP for requirements)

YES Dispose of off-

site

Soils are characterised as Have any other contaminants of

Are all the results below the limits
of laboratory detection? YES PFAS FREE concern been identified?

Reuse any-
where on site

YES

s 95th percentile below the Soils are characterised as Reuse in designated

SSTV? YES PFAS—SUITABLE FOR
REUSE

Consult SQEP, a CSMP

areas on site (see will be required

CSMP for locations)

Consult SQEP to review

results and delineate zones

Soils are characterised as Consult SQEP, regarding
PFAS—UNSUITABLE FOR RemBind™ dosage rate

REUSE for treatment

Has the SQEP identified any Treat soils—either in situ or ex situ in

hotspots? designated (see CSMP for locations)

YES
Soils from hotspot
Remove the hotspot Reuse any- Do validation test results exceed
from the data set and where on site the trigger values?

reassess
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PALMERSTON NORTH AIRPORT LIMITED - PALMERSTON NORTH AIRPORT PFAS
CONTAMINATED SOIL MANAGEMENT PLAN - FIELD GUIDE
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Result - Success!
— the first NZ site specific global consent for PFAS.
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Consents Issued until 2053

The Horizons ONE Plan contains rules for consent review
every 10 years.

* Plus conditions for review e.g. changing standards
* A regular programme of off site water monitoring

&
s

wasteMINZ = ALGA

PATTLE DELAMORE PARTNERS W

folo/




a mihit - haere ra!

e R AT R

RO N e 2 b
el

At S

PATTLE DELAMORE PARTNERS

wasteMINZ = ALGA



