“lIA] gravel road [...] separates [Onieda Nation of the Thames]
near London, Ont., from the neighbouring township of
Southwold. On [Oneida's] side of the road, virtually no one
trusts the drinking water that flows from the Thames River to
their homes. [...] On the other side of the gravel road, the
township of Southwold draws its water from Lake Erie and is
fed by a treatment system that received a $176-million

upgrade last year.”

Keogh, Swyers, Hargreaves, Perkins and Cribb, 2019
Global News
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Water Sharing Arrangements (WSAs) in Ontario (2009/10)

Minnesota

Wisconsin

lowa

—— SO

Source: Figure produced by the authors using Tableau Public v2021©, a Census subdivision shapefile (Statistics
Canada 2019), Neegan Burnside (2011), Stager (2011) and municipal documents/contacts.
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First Nations & Drinking Water Concerns

* Longstanding?!

* I[n Canada 1-in-8 First Nations communities are under boil water
advisory at any given time.

e Rate of water-borne infections in First Nations communities is
26x the national average.

1. Baijius and Patrick 2019



Variation in Water Supply in Ontario First Nations and
Municipalities (2009-2010)

Prevalence of Water Prevalence of Water Sharing in
Sharing in Ontario Ontario Municipalities and First
Nations
100%
90%
90%
80%
70% 68%
60% 59%
- Water Sharing
50% No Water Sharing
41%
40%
32%
30%
20%
10%
10% -
0% — —
All Communities Municipalities  First Nations
(N=419) (N=301) (N=118)




Primary Research Questions

* Do Water Sharing Arrangements influence drinking water
qguality outcomes for the recipient systems?

* Does the Water Sharing Arrangement effect depend on
whether the recipient system is a First Nation water system,
or a municipal water system?



Contributions to the Literature

1. Twenty-year literature review of the AJAE finds few (if any)
examples of research on the performance of municipal water
systems:

1. Brox, Kumar and Stollery (2003) estimate marginal willingness to pay for
improved residential water quality.

1. Griffin and Mjelde (2000) investigate the use of contingent valuation
methods to assess the value of municipal system reliability.

2. Lipka and Deaton (2015)

3. State capacity:
Acemogulu, Garica-Jimeno, and Robinson (AER 2015)



State Capacity

* Acemoglu, Garcia-Jimeno and Robinson (2015)

State capacity as the presence of ”...state functionaries and agencies...” and
aspect of the ”...insfrastructural power” of the state.
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Acemoglu et al. (2015): State Capacity
Conceptual Model

The effect of a neighbor’s|state capacity on i’'s own state capacity.

The spillover effect of a neighbor’s state capacity on performance.

Networking effect of Provincial municipalities
available to the FN through a WSA.
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Differences in STATE CAPACITY:

Governance of Drinking Water in
Municipalities and First Nations Communities in Canada

Canadian Guidelines Protocol for Safe
Federal o o :

for Drinking Water Drinking Water for First

Quality Nations Communities
Provincial Provincial/Territorial
Water Quality
Standards

Local

First Nations

Source: authors.



Major Hypotheses:

Acemoglu et al. (2015)

1.p; =k;s; + ®s;N;(6)s +y N;(0)s + u;
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ldentification Concerns: Selection Bias & OMV’s

Vector of community

characteristics (e.g.,

water system j in popL_JIatiorl density,
community i regional income)

Dij = :@ Ox; + az; +§b
~— -

Performance of
Error term

A categorical variable Vector of water system
capturing whether a characteristics (e.g.,
water system is scale, source water
supplied through a supply, scale)

WSA



Bivariate Probit Model

) + HX’! + (XZ’!"# + Uy , Dryg = 1[DWA$ > O]
VX" + uz e + viw,  WSAp = 1{IWSA® > 0]

Cov (u, v)20

p = Cov (u, v)

I Monfardini and Radice (2006):
I Failure to reject null that %=0 means models should be independently estimated .
I Filippini, Greene, Kumar and Martinez-Cruz (2018)



ldentification Concern:
FN Variation in State Capacity

* First Nations Land Management Act (FNLMA) as Proxy
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Cross Sectional Data: 2009/10

* 710 water systems in the province of Ontario
* 145 First Nations water systems
* 565 municipal water systems

e Characteristics of host communities (census subdivisions:
First Nations reserves/communities and municipalities)
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Data (2009-2010):

Water System and Water Quality Data

Characteristics

Community
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https://bit.ly/2MmprcJ
https://bit.ly/2CHfYZt

Historical effort to get data

* There is a lack of available water provision and quality data in
Canadian Provinces

* Neegan Burnside (2011)

* Shortage of data from government agencies:
I Ontario Ministry of the Environment Conservation and Parks (MOECP)

I Environment and Climate Change Canada (ECCC)
I Public Health Ontario (referred us back to MOECP)
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Historical effort to get data

* 414 municipalities were contacted over the course of 22 months to request
water system documents that would allow us to construct needed variables
to characterize municipal water supply in 2009-10

Municipal Water Data Collection
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How we archive
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Selected Variable Descriptions

Variable Description

Source

Dependent Variable

Identifies water systems that were under a drinking water advisory at some time during

Neegan Burnside (2011);

DWA study period. [Dependent variable in equations 3 and 4.] (Sztggcir) (2011); Water Today
Water System
WSA Identifies water systems that receive at least some portion of their water supply through a Neegan Burnside (2011);
water sharing arrangement (WSA). [Dependent variable in equation 5.] Stager (2011)
Neegan Burnside (2011);
Groundwater  Identifies systems supplied from only groundwater sources. Stager (2011); Municipal
water system documents
Demographic
ILINC 2005 medlgn income of the region (census division) where the water system is located. Statistics Canada (2019b)
Measured in $1000s.
Geographic

Natural log of the distance from the community (census subdivision) where the water
InDIST system is located to the closest neighbouring census subdivision. Measured as the

distance from the community boundary to the neighbour’s centroid (in kilometers).

Statistics Canada (2019a)



Summary Data

Table 1: Regression Summary Statistics — All Systems, Municipal Systems and First Nation Systems

All Systems (N=710) Municipal Systems (N=565) First N(;tloll; 5S)ystems
Mean Mean Mean
Variable (Std. Dev.)  Min Max (Std. Dev.)  Min Max (Std. Dev.)  Min Max
ing Water Advisory in Effect During
Study Period (g';z) 0 I (g'g':’g) 0 I (8";;?) 0 I
\ . . .
Sys;r;cll; cSrllnlpplu:d Through a Water Sharing 0.285 . 1 0342 . 1 0.062 . 1
0.451) (0.475) (0.242)
WSA) (
oystean mllft;a“’d i A Nocthern Ontatts 0311 . 1 0168 1 0869 1
(NORTH) (0.463) (0.374) (0.339)
Natural Log of Community Population Density ) )
—100s /km?) 10 2;39 -5.809  3.682 10 67:56 -5.809  3.682 11 ;)88: -5.521 1415
(InPOPDEN) (1.623) (1.605) (1.285)
Natural Log of Distance From Community to 1281 1.034 2241
Closest Neighbour — km ’ -2.937 5.184 ’ -2.937 4224 ’ 6 -0.536 5.184
(InDIST) (1.202) (1.022) (1.363)
Natural Log of Regional (Census Division)
Median Income — $1000s) (3'(2)3) 2990 3.568 (3'332) 2990 3.568 (?)(l):i) 2990 3.466
(InINQ . . .
System is Supplied Exclusively by
Groundwater Sources (g:‘g) 0 1 (g:;;) 0 1 (g‘igg) 0 1
(Gm . . .
System is Classified as “Large Residential” —
100+ Connections (g'gzi) 0 1 (gzz:) 0 1 (gi?/g) 0 |

(LARGE)




Summary of DWA Prevalence for WSA and non-WSA Water
Systems — All Data, Municipal Systems, First Nations Systems

All Water Systems Municipal Water First Nations Water
(N=710) Systems (N=565) Systems (N=145)
No Water Sharing (N=508) No Water Sharing (N=372) No Water Sharing (N=136)
DWA,

5%

No
DWA,
83% No
DWA,
95%
Water Sharing (N=202) Water Sharing (N=193) Water Sharing (N=9)
DWA, DWA,
6%
Corll
RICULTUS No
S DWA,
94%




WSAs Reduce Likelihood of Drinking Water Advisory for
I"#$%&'(%")*$&
(i.e. “WSA Effect” is Negative)

1. DWA!"# SA!"# + HX’! + (XZ’!"# + Uy

2. WSA!-'#$ = yx'"y + uz'" vy + vy,
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Marginal Effect of WSA — Probit and Biprobit Estimates

0.3 Municipal Water Systems (N=565) First Nations Water Systems (N=145)

0.2

0.108
0.083 N,

Probit, Biprobit,
0.0329 @ 00271

0.1

L
-0.018 L
-0.054

-0.1

-0.2
-0.261

-0.3

-0.410

==

-0.4
Probit,

-0.4364

-0.5 Biprobit,
-0.5216

-0.6

==

-0.612 —
-0.633

Estimated Average Marginal Effect with Confidence Interval

-0.7

-0.8

-0.9




Probit and Biprobit Estimation Results

Table 2: Probit and Biprobit Regression Results — Municipal and First Nations Subsets, Average Marginal Effects Reported!

First Nations (N=145) Municipalities (N=565)
: Recursive y Recursive
Variable? Frobit Bivariate Probit Frobit Bivariate Probit
System is Supplied Through a Water Sharing Arrangement ~ -0.4364*** -0.5216*** 0.0329 0.0271
(WS4)  (0.0897) (0.0568) (0.0258) (0.0411)
System is Located in a Northern Ontario Community 0.0924 0.0844 0.0610* 0.0600*
(NORTH)  (0.1344) (0.1303) (0.0325) (0.0324)
Natural Log of Community Population Density — 100s/km? -0.0236 -0.0257 0.0027 0.0028
(InPOPDEN)  (0.0349) (0.0334) (0.0060) (0.0060)
Natural Log of Distance From Community to Closest Neighbour — km 0.0548 0.0387 0.0055 0.0056
(InDIST)  (0.0440) (0.0497) (0.0082) (0.0082)
Natural Log of Regional (Census Division) Median Income - $1000s ~ 1.5624*** 1.7749%** -0.1774 -0.1687
(InINC)  (0.5881) (0.5677) (0.1170) (0.1265)
System is Supplied Exclusively by Groundwater Sources ~ -0.3238%** -0.3127%%* -0.0691%** -0.0687***
(GW)  (0.1051) (0.0936) (0.0254) (0.0264)
System is Classified as “Large Residential” — 100+ Connections ~ -0.0427 0.0330 0.0325 0.0324*
(LARGE)  (0.0946) (0.1082) (0.0200) (0.0196)

Notes: ' Standard errors are in parentheses, and are clustered by Census Subdivision (i.€., community housing the water system). Significance level of result: *** 1%
significance level; ** 5% significance level; * 10% significance level.
2 Dependent variable = 1 if Drinking Water Advisory was in effect at some point during the study period (2009/10), 0 otherwise.



Probit and Biprobit Estimation Results

Table 2: Probit and Biprobit Regression Results — Municipal and First Nations Subsets, Average Marginal Effects Reported!

First Nations (N=145) Municipalities (N=565)
: Recursive y Recursive
Variable? Probit  pivariate Probit Probit  p;variate Probit
System is Supplied Through a Water Sharing Arrangement ~ -0.4364*** -0.5216*** 0.0329 0.0271
(WS4)  (0.0897) (0.0568) (0.0258) (0.0411)
System is Located in a Northern Ontario Community 0.0924 0.0844 0.0610* 0.0600*
(NORTH)  (0.1344) (0.1303) (0.0325) (0.0324)
Natural Log of Community Population Density — 100s/km? -0.0236 -0.0257 0.0027 0.0028
(InPOPDEN)  (0.0349) (0.0334) (0.0060) (0.0060)
Natural Log of Distance From Community to Closest Neighbour — km 0.0548 0.0387 0.0055 0.0056
(InDIST)  (0.0440) (0.0497) (0.0082) (0.0082)
Natural Log of Regional (Census Division) Median Income - $1000s ~ 1.5624*** 1.7749%** -0.1774 -0.1687
(InINC)  (0.5881) (0.5677) (0.1170) (0.1265)
System is Supplied Exclusively by Groundwater Sources ~ -0.3238%** -0.3127*** -0.0691*** -0.0687***
(GW)  (0.1051) (0.0936) (0.0254) (0.0264)
System is Classified as “Large Residential” — 100+ Connections ~ -0.0427 0.0330 0.0325 0.0324*
(LARGE)  (0.0946) (0.1082) (0.0200) (0.0196)

Notes: ' Standard errors are in parentheses, and are clustered by Census Subdivision (i.€., community housing the water system). Significance level of result: *** 1%
significance level; ** 5% significance level; * 10% significance level.
2 Dependent variable = 1 if Drinking Water Advisory was in effect at some point during the study period (2009/10), 0 otherwise.



FNLMA: OMV Sensitivity

. margins, dydx(x*)

Average marginal effects Number of obs = 145
Model VCE : Robust
Expression : Pr(DWA_WT_NB), predict()
dy/dx w.r.t. : 1.WS 1.North_ON 1.FNLMA 1nS_PD 1nS_Dist 1nS_Inc GroundwaterOnly 1l.SyslLarge
Delta-method
dy/dx Std. Err. z P>|z| [95% Conf. Intervall
1.WS -.4222611 .1025053 -4.12 0.000 -.6231678 -.2213544
1.North ON .0596855 .1336596 0.45 0.655 -.2022826 .3216536
1.FNLMA -.2374399 .1101756 -2.16 0.031 -.45338 -.0214998
ho._PD =.02130877  .833924  -0.63 ©.52¢% -.og78975  .0350822
LnS_Dist .0325764 .0403601 0.81 0.420 -.0465279 .1116808
nS_Inc 1.560235 .593288 2.63 0.009 .3974116 2.723058
GroundwaterOnly -.2587254 .1005344 -2.57 0.010 -.4557691 -.0616817
1.SyslLarge -.0488572 .0900273 -0.54 0.587 -.2253074 .1275931

Note: dy/dx for factor levels is the discrete change from the base level.
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Run for WS in LPM of FN Regression: Robustness Value

Unobserved confounders (orthogonal to the covariates) that explain
more than 22.73 percent of the residual variance of both the
treatment and the outcome are strong enough to bring the point
estimate to O (a bias of 100 percent of the original estimate).
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Major Hypotheses: Grouping Mun & FN

Acemoglu et al. (2015)

1.p; =k;s; + ®s;N;(6)s +y N;(0)s + u;

+ —
2.DWA,; = @FN + @FN*WSA)@NSA et Uy
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Marginal Effect of WSA in Probit Model — First
Nations and Municipalities

Predictive Margins of FN with 95% Cls

O — '
I T
0 1
UNIVERSITY Water sharing (supply-in) = 1, else 0
oGUELPH
—@&—— Municipalities (FN=0) —®—— First Nations (FN=1)




Probit Estimation Results with Interaction Effect

Table 2: Probit Regression Results with Interaction Effect — Average Marginal Effects Reported!

Marginal Effect Confidence Interval
Variables (Standard Error)

System is Located in a First Nation Commt;lrg%l 0&3?01786*1,;* 0.1527 0.4503|
System is Supplied Through a Water Sharing Arrang;;Vn;/Iil)t (88;2;) -0.0537 0.0859|
InteracganVIf};S 0(013);51 ’;’;* -0.1705 -0.084:I
System is Located in a Northern Ontario C(;]rzlrgllzn;g ?000732981*) -0.0038 0.1494
Natural Log of Community Population Densitzn—P 100;,)15)/12‘1;\;)2 (‘(())(())(());;) -0.0195 0.0140
Natural Log of Distance From Community to Closest Neighb?;rD}gxg (883(1)) -0.0043 0.0426
Natural Log of Regional (Census Division) Median Income -(% ggg; (8 122‘3‘) 201815 0.4624
System is Supplied Exclusively by Groundwater So(uécpt;; '0(01%)52:; ’;’;* -0.1840 -0.0667
System is Classified as “Large Residential” — 100+ Cor(lilj‘;;i((;)gj (8852(5)) -0.0400 0.0640

Notes: ' Standard errors are in parentheses, and are clustered by Census Subdivision (i.e., community housing the water system). Significance level of result: ***
1% significance level; ** 5% significance level; * 10% significance level.

Notes: ! Standard errors are in parentheses, and are clustered by Census Subdivision (i.e., community housing the water system). Significance level of result: ***
1% significance level; ** 5% significance level; * 10% significance level.
2 Dependent variable = 1 if Drinking Water Advisory was in effect at some point during the study period (2009/10), 0 otherwise.



Results Summary

WSAs are associated with a significant reduction in the likelihood
of Drinking Water Advisory for First Nations water systems

The WSA effect is not found for municipalities.

The main results are consistent across probit and biprobit model
estimations



Implications

* Policy:
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| am happy to answer any questions!



FNLMA

. margins, dydx(x)

Average marginal effects Number of obs = 145
Model VCE : Robust
Expression : Pr(DWA_WT_NB), predict()
dy/dx w.r.t. : 1.WS 1.North_ON 1.FNLMA 1nS_PD 1nS_Dist 1nS_Inc GroundwaterOnly 1l.SyslLarge
Delta-method
dy/dx Std. Err. z P>|z| [95% Conf. Intervall
1.WS -.4222611 .1025053 -4.12 0.000 -.6231678 -.2213544
1.North_ON .0596855 .1336596 0.45 0.655 -.2022826 .3216536
1.FNLMA -.2374399 .1101756 -2.16 0.031 -.45338 -.0214998
LnS_PD -.0214077 .033924 -0.63 0.528 -.0878975 .0450822
LnS_Dist .0325764 .0403601 0.81 0.420 -.0465279 .1116808
nS_Inc 1.560235 .593288 2.63 0.009 .3974116 2.723058
GroundwaterOnly -.2587254 .1005344 -2.57 0.010 -.4557691 -.0616817
1.SyslLarge -.0488572 .0900273 -0.54 0.587 -.2253074 .1275931

Note: dy/dx for factor levels is the discrete change from the base level.
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Distance Dummies full Bivariate: FN

. margins, predict(pmargl) dydx(x) force
(note: prediction is a function of possibly stochastic quantities other than e(b))

Average marginal effects Number of obs = 145
Model VCE : Robust

Expression : Pr(DWA_WT_NB=1), predict(pmargl)
dy/dx w.r.t. : 1.WS 1.North_ON 1l.dumdisl 1l.dumdis2 1nS_PD 1nS_Inc GroundwaterOnly 1.SyslLarge Area2006

Delta-method
dy/dx Std. Err. z P>|z| [95% Conf. Intervall
I 1.WS -.5144529 .0481842 -10.68 0.000 -.6088922 -.4200137
T Nortn.on .0213859 L 1352291 0.16 0.874 -.2436582 .280643
1.dumdisl -.1442271 .1027948 -1.40 8.161 -.3457013 .057247
1.dumdis2 -.2786095 .1121792 -2.48 0.013 -.4984767 -.8587422
inS_PD -.08215132 .8331198 -8.65 8.516 -.0864268 .0434004
inS_Inc 1.639207 .526661 3.11 0.002 .6069705 2.671444
GroundwaterOnly -.2619529 .0854126 -3.07 0.002 -.4293586 -.0945473
1.SyslLarge .0380299 .0892004 0.43 0.670 -.1367996 .2128595

Area2006 0 (omitted)

. margins, predict(pmarg2) dydx(x) force

Average marginal effects Number of obs = 145
Model VCE : Robust
Expression : Pr(WS=1), predict(pmarg2)
dy/dx w.r.t. : 1.WS 1.North_ON 1.FNLMA 1l.dumdisl 1.dumdis2 1nS_PD 1lnS_Inc GroundwaterOnly 1.SyslLarge Area2006
Delta-method
dy/dx Std. Err. z P>|z| [95% Conf. Interval]
1.WS 0 (omitted)
1.North_ON .0439722 .8362322 1.21 8.225 -.0270415 .114986
UNIVERSITY 1.FNLMA -.0298669 .0204306 -1.46 0.144 -.0699102 .0101764
. e T T U R Y I T Y
gf(;[JEHJFq{ 1.dumdis2 .0953548  .1815754 8.94 0.348 -.1037293 .2944389
— - . =3, . -. 65 -.026/802
InS_Inc .75366 .2460914 3.06 8.002 .2713297 1.23599
GroundwaterOnly 0 (omitted)
1.SyslLarge .2985307 .8547758 5.45 0.000 .1911721 .4058894
Area2006 -.0007802 .0002969 -2.63 8.009 -.0013622 -.0001982

Note: dy/dx for factor levels is the discrete change from the base level.




Feasible Difference: Sensitivity

'robit regression

.00 pseudolikelihood = -186.37848

Number of obs

Wald chi2(9)
Prob > chi2
Pseudo R2

710
134.29
0.0000
0.3417

(Std. Err. adjusted for 358 clusters in CSDUID)
Robust

DWA_WT_NB Coef. Std. Err. z P>|z| [95% Conf. Interval]
1.FN 1.39734 .2379548 5.87 0.000 .9309572 1.863723
1.WS .1096218 .2427782 0.45 0.652 -.3662148 .5854583

FN#WS
s g | -1.439532 .6006171 -2.40 0.017 -2.61672 -.2623443
1.North_ON .38213 .2275773 1.68 0.093 -.0639133 .8281732
1.FEAS -.616066 .2613252 -2.36 0.018 -1.128254 -.103878
InS_PD -.0009676 .0586855 -0.02 0.987 -.115989 .1140538
InS_Inc .7451045 1.168586 0.64 0.524 -1.545282 3.035491
roundwaterOnly -.8014834 .2031008 -3.95 0.000 -1.199554 -.4034131
1.SyslLarge .0979192 .1847098 0.53 0.596 -.2641054 .4599437
_cons -3.487247 3.830672 -0.91 0.363 -10.99523 4.020731

AND RESOURCE ECONOMICS



Table A2: Full Recursive Bivariate Probit Regression Results — Average Marginal Effects Reported!

First Nations (N=145) Municipalities (N=565)

Variable Marginal Effect Marginal Effect
DWA?
System is Supplied Through a Water Sharing Arrangement -0.5216%%* 0.0271
(WS4) (0.0568) (0.0411)
System Located in a Northern Ontario Community 0.0844 0.0600*
(NORTH) (0.1303) (0.0324)
Natural Log of Community Population Density — 100s /km?) -0.0257 0.0028
(InPOPDEN) (0.0334) (0.0060)
Natural Log of Distance From Community to Closest Neighbour — km 0.0387 0.0056
(InDIST) (0.0497) (0.0082)
Natural Log of Regional (Census Division) Median Income — $1000s) 1.7749%%** -0.1687
(InINC) (0.5677) (0.1265)
System is Supplied Exclusively by Groundwater -0.3127*%x* -0.0687***
Gam) (0.0936) (0.0264)
System is Classified as “Large Residential” — 100+ Connections 0.0330 0.0324%*
(LARGE) (0.1082) (0.0196)
ws3
System Located in a Northern Ontario Community 0.0377 -0.0185
(NORTH) (0.0458) (0.0801)
Natural Log of Community Population Density — 100s /km?) -0.0543** 0.0139
(InPOPDEN) (0.0213) (0.0174)
Community Area — km? -0.0006%** -.0001%*
(AREA) (0.0002) (0.0001)
Natural Log of Regional (Census Division) Median Income — $1000s) 0.6892%* 1.8267***
(InINC) (0.2770) (0.3333)
Natural Log of Distance From Community to Closest Neighbour with Water System — km -0.0222 -0.0076
(InDISTWS) (0.0166) (0.0473)
System is Classified as “Large Residential” — 100+ Connections 0.2602*** 0.0963*
(LARGE) (0.0606) (0.0518)

Notes: ! Standard errors are in parentheses, and are clustered by Census Subdivision (i.e., community housing the water system). Significance level of result: *** 1%

significance level; ** 5% significance level; * 10% significance level.

? Dependent variable = 1 if Drinking Water Advisory was in effect at some point during the study period (2009/10), 0 otherwise.

? Dependent variable =1 if water system is supplied in whole or in part through a WSA, 0 otherwise.



Joint Biprobit Estimation (with interaction effect)

Seemingly unrelated bivariate probit Number of obs = 711
Wald chi2(16) = 239.07
Log pseudolikelihood = -513.41204 Prob > chi2 = 0.0000
(Std. Err. adjusted for 359 clusters in CSDUID)
Robust
Coef. Std. Err. z P>|z| [95% Conf. Intervall
DWA_WT_NB
1.RESERVE 1.334192 .2424015 5.50 .000 .8590938 1.80929
1.WS -.3420864 .4693165 -0.73 .466 -1.26193 .577757
RESERVE#WS
11 -1.658874 .5868399 -2.83 .005 -2.809059 -.5086888
1.North_ON .4120175 .2232956 1.85 0.065 -.0256339 .8496689
1nS_PD -.0080621 .0603339 -0.13 0.894 -.1263143 .1101902
1nS_Dist .1300479 .0844228 1.54 0.123 -.0354177 .2955135
1nS_Inc 1.555889 1.31148 1.19 0.235 -1.014564 4.126342
GroundwaterOnly -.8511222 .2222257 -3.83 0.000 -1.286677 -.4155678
1.SyslLarge .1233402 .1976704 0.62 0.533 -.2640866 .510767
_cons -6.735752 4.210071 -1.60 0.110 -14.98734 1.515836
WS
1.RESERVE -.5858601 .2945003 -1.99 0.047 -1.16307 -.0086502
1.North_ON -.0711536 .2366728 -0.30 0.764 -.5350237 .3927165
1nS_PD .0306493 .0533206 0.57 0.565 -.0738571 .1351557
Area2006 -.000422 .0001838 -2.30 0.022 -.0007822 -.0000618
InS_DistWS -.0714366 .1414773 -0.50 0.614 -.3487271 .2058539
1nS_Inc 6.043286 1.107877 5.45 0.000 3.871886 8.214685
1.SyslLarge .4941775 .1761539 2.81 0.005 .1489222 .8394328
_cons -20.34223 3.683849 -5.52 0.000 -27.56244 -13.12202
/athrho .2975544 .3069413 0.97 .332 -.3040394 .8991483
rho .289073 .2812923 -.2950049 .7158829
Wald test of rho=0: chi2(1) .939771 Prob > chi2 0.3323



Correlation Matrix

corr RESERVE WS FNxWSA North_ON 1nS_PD 1nS_Dist 1nS_Inc GroundwaterOnly SysLarge Area2006 if e(sample)

obs=711)
RESERVE WS FNxWSA North_ON InS_PD 1nS_Dist 1nS_Inc Ground~y SyslLarge Area2006
RESERVE 1.0000
WS -0.2443 1.0000
FNXWSA 0.2350 0.1889 1.0000
North_ON 0.6065 -0.2967 0.0746 1.0000
1nS_PD -0.3084 0.2833 -0.0581 -0.4174 1.0000
1nS_Dist 0.3981 -0.0878 0.0279 0.2961 -0.0079 1.0000
1nS_Inc -0.3672 0.4284 0.0071 -0.5153 0.4492 -0.2326 1.0000
roundwate~y -0.1525 -0.1152 -0.1006 -0.1955 -0.1323 -0.1824 0.2284 1.0000
SyslLarge -0.3823 0.1874 0.0296 -0.1987 0.2586 0.0090 0.1321 -0.2093 1.0000
Area2006 -0.3185 -0.1111 -0.0757 -0.0835 -0.0923 -0.3097 0.0623 0.0371 0.1283 1.0000
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