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Mitigation	Strategy Description Sub-Basin(s)
Timing	of	
Benefits Project	Assumptions

Annual	AF	
Benefit	(AF)	

MIN

Annual	AF	
Benefit	(AF)	

MAX

Streamflow	
Benefit	(cfs)	

MIN

Streamflow	
Benefit	(cfs)	

MAX
Ecological	Benefits Uncertainties Reference

Yelm	Offset	Action	1

Connect	new	
development	in	Yelm	UGA	
to	City	water	service	using	

deep	well

Thompson/Yelm Year-Round

The	consumptive	use	portion	
for	each	new	P-E	use	would	
be	reduced,	depending	on	
location	and	depth	(up	to	
0.249	AF	per	connection).

240.5 240.5 0.33 0.33
Streamflow	increases	equal	

to	the	amount	of	
consumptive	water	saved.	

Water	right	permitting Section	5.1.1
Appendix	L

Upper	Nisqually	Sub-
basin	regulatory	status

Mitigation	not	required	
because	sub-basin	is	not	

closed	and	ISFs	are	
normally	met

Upper	Nisqually Year-Round 49	Acre-Feet 49 49 0.067 0.067
Drought	conditions	

could	result	in	ISFs	not	
being	met

Section	3.3.8	
Appendix	B

Deep	Groundwater	
Option	1

Complete	new	P-E	wells	
only	in	deeper	aquifers

All	Sub	Basins Year-round

The	consumptive	use	portion	
for	each	new	P-E	use	would	
be	reduced,	depending	on	
location	and	depth	(up	to	
0.249	AF	per	connection).

Streamflow	increases	equal	
to	the	amount	of	

consumptive	water	saved.	

Funding,	regulations,	
quantifying	volume	and	

timing	of	actual	
benefits

Section	5.1.1

Deep	Groundwater	
Option	2

Replace	shallow	P-E	well	
withdrawals	with	

withdrawals	from	deeper	
aquifers

Prairie	Tributaries	
Thompson/Yelm	

Lackamas/Toboton/Powell
Year-round

The	consumptive	use	portion	
for	each	P-E	use	that	is	
replaced	(0.249	AF	per	

connection).

Streamflow	increases	equal	
to	the	amount	of	

consumptive	water	saved.	

Permitting,	
quantification	of	

impacts	and	benefits
Section	5.1.1

Deep	Groundwater	
Option	3

Deepen	PUD-managed	
Group	A	water	system	

groundwater	withdrawals.

Prairie	Tributaries	
Thompson/Yelm	

Lackamas/Toboton/Powell
Year-round

The	consumptive	use	portion	
for	the	Group	A	use	would	be	

reduced,	depending	on	
location	and	depth	(up	to	
0.249	AF/connection).

Streamflow	increases	equal	
to	the	amount	of	

consumptive	water	saved.	

Funding,	hydrologic	
conditions

Section	5.1.1

Water	Right	Acquisition Purchase	and	retire	water	
rights

Prairie	Tributaries Irrigation	season
Water	right	specific	-	Tier	1	

only 0 673 0 0.93
Streamflow	increases	equal	

to	the	amount	of	
consumptive	water	saved.	

Funding	for	analyses	
and	purchases,	
consumptive	use	

volumes,	water	right	
owner	willingness	to	

sell.

Section	5.1.2
Appendix	K

Yelm	Offset	Action	2
Connecting	existing	Permit-
Exempt	uses	to	Yelm's	

water	service
Thompson/Yelm Year-round

10%	of	existing	wells	
replaced,	consumptive	use	
portion	is	credited	(0.249	AF	

per	connection).
10.4 10.4 0.014 0.014

Streamflow	increases	equal	
to	the	amount	of	

consumptive	water	saved.	

Assume	10	%	of	existing	
wells	in	service	area,	
funding	permitting

Section	5.1.1

Yelm	Offset	Action	3
Infiltration	of	reclaimed	
Class	A	water	to	provide	

mitigation
Thompson/Yelm Year-round

Additional	recharge	of	
reclaimed	water 87 400 0.12 0.552

Streamflow	increases	equal	
to	the	amount	of	reclaimed	
water	discharged	to	the	

shallow	aquifer.	

Funding,	permitting,	
reclaimed	water	

volume,	site-specific	
factors

Section	5.1.1

Pierce	County	Stream	
Restoration

Ditch	removal	with	off	
channel	storage,	Beaver	
reintroduction,	floodplain	
reconnetion	and	stream	

meandering,	re-vegetation

	Prairie	Tributaries		 Year-round Assume	0.0096	cfs/mile	of	
linear	channel	and	6-60	miles	 41.7 417 0.0576 0.576

Increase	groundwater	
storage	in	floodplain,	

increased	in-stream	habitat,	
water	quality	improvements,	
increased	streamflow	during	
low	flow/intermittent	flow	

season.

Funding,	land	
availability	and	access,	

limited	data	on	
potentially	restorable	
areas	and	hydrologic	

conditions

Section	5.1.4
Table	5-6
Appendix	E

Thurston	County	
Stream	Restoration	-	
Thompson/Yelm

Ditch	removal	with	off	
channel	storage,	Beaver	
reintroduction,	floodplain	
reconnetion	and	stream	

meandering,	re-vegetation

	Thompson/Yelm		 Year-round
Assume	0.0096	cfs/mile	of	
linear	channel	and	1.6-16	

miles
11.12 111.2 0.01536 0.1536

Increase	groundwater	
storage	in	floodplain,	

increased	in-stream	habitat,	
water	quality	improvements,	
increased	streamflow	during	
low	flow/intermittent	flow	

season.

Funding,	land	
availability	and	access,	

limited	data	on	
potentially	restorable	
areas	and	hydrologic	

conditions

Section	5.1.4
Table	5-6
Appendix	E

Thurston	County	
Stream	Restoration	-	
Lackamas/Toboton/	

Powell

Ditch	removal	with	off	
channel	storage,	Beaver	
reintroduction,	floodplain	
reconnetion	and	stream	

meandering,	re-vegetation

	Lackamas/Toboton/Powell	 Year-round
Assume	0.0096	cfs/mile	of	
linear	channel	and	.23-2.3	

miles
1.6 15.9 0.002208 0.02208

Increase	groundwater	
storage	in	floodplain,	

increased	in-stream	habitat,	
water	quality	improvements,	
increased	streamflow	during	
low	flow/intermittent	flow	

season.

Funding,	land	
availability	and	access,	

limited	data	on	
potentially	restorable	
areas	and	hydrologic	

conditions

Section	5.1.4
Table	5-6
Appendix	E

Managed	Aquifer	
Recharge

Diversion	of	higher	winter	
streamflow	for	infiltration	

and	storage

Mashel,	Ohop,	Prairie	Tribs,	
Upper	Nisqually,	Lower	

Nisqually
Summer-Fall

Project	Specific	-	assume	0	-5	
projects	in	5	sub-basins	@	
200	AF	per	project	and	6	

month	benefit

0 1000 0 2.7626 Reduction	in	high	flows,	
increases	in	low	flows

Land	availability,	
funding,	permitting,	
water	quality,	site	
specific	factors

Secton	5.1.3
Appendix	M

Barrier	Removal	
Projects

Culvert	Replacement 	Lackamas/Toboton/Powell	 Year-round
	Peissner	Road	Project

3.03	Acre-Feet	(0.0023	cfs)	 1.67 1.67 0.0023 0.0023 Re-open	stream	reaches	&	
habitat,	increase	low	flows

Funding,	analyses,	
permitting

Section	5.1.4
Table	5-6

Mashel	Watershed	
Community	Forest

Forest	Management,	
protection,	acquisition,	

restoration
	Mashel	 Year-round

rate	of	purchase	is	linear	and	
begins	in	year	1	-	and	

compounds
1699 3798 2.347 5.246

Streamflow,	habitat,	
ecosystem	benefits,	woody	
debris	and	sediment	supply,	

erosion	control

Funding,	modeling	
uncertainties

Section	4.2.1
Tables	4-2	and	4-3

Appendix	G

Eatonville	Capital	
Improvement	Projects

Implementation	of	highest	
priority	stormwater	
comprehensive	plan	

projects

	Mashel/Ohop(1)		 Summer	-	Fall 0.659	-	1.843	AFY(2) 38.7 38.7 0.128 0.128 Increased	streamflow,	
improved	water	quality

Funding,	modeling	
uncertainties

Section	4.2.2
Table	4-4
Appendix	H

Eatonville	Water	
System	Conservation

Leak	detection	and	repair 	Mashel	 Year-round N/A 69.35 69.35 0.096 0.096 Increased	streamflow Funding,	unauthorized	
water	uses

Section	4.2.2
Table	4-4
Appendix	I

Eatonville	ASR

Capture	high	winter	flows,	
recharge	and	store	in	the	

volcanic	aquifer	for	
recovery	during	high-

demand	season

	Mashel	 Summer	-	Fall 20	-	80	Acre-Feet	(2) 20 80 0.11 0.45 Increased	streamflow

Funding,	aquifer	
hydraulic	properties,	
groundwater	quality,	
ability	to	store	water,	

impacts	during	recovery

Section	4.2.2
Table	4-4
Appendix	H

Eatonville	Alternative	
Water	Supply

Relocate	Eatonville's	water	
intake	from	Mashel	River	
near	town	to	mouth	of	

Mashel	River	or	Alder	Lake

	Mashel	 Summer 95	Acre-Feet	(0.8	cfs) 95 95 0.8 0.8 Increased	streamflow
Funding,	property	

ownership,	right-of-way	
access,	water	quality

Section	4.2.2
Table	4-4

(Golder,	2010)

Ohop	Phase	IV	
Floodplain	Restoration	

&	Protection

Floodplain	reconnection	
and	stream	meandering,	
engineered	log	jams,	re-

vegetation

	Ohop	 Year-round 24.4	Acre-Feet/yr	 24.4 24.4 0.0173 0.0173

Increase	groundwater	
storage	in	floodplain,	

increased	in-stream	habitat,	
water	quality	improvements,	
increased	streamflow	during	

low	flow	season.

Project	funding	and	
land	secured	-	low	

uncertainty

Section	4.2.3
Table	4-5
Appendix	E

Ohop	Watershed	
Recovery/Community	

Forest

Forest	Management,	
protection,	acquisition,	

restoration
	Ohop	 Year-round

rate	of	purchase	is	linear,	
benefits	are	non-linear-	
begins	in	year	1	-	and	

compounds	

0 1112 0 1.5356
Streamflow,	habitat,	

ecosystem	benefits,	woody	
debris	and	sediment	supply,	

erosion	control

Funding,	modeling	
uncertainties

Section	4.2.1
Tables	4-2	and	4-3

Appendix	G

Bald	Hills	Watershed	
Recovery/Community	

Forest

Forest	Management,	
protection,	acquisition,	

restoration
	Toboton/Lackamas/Powell	 Year-round

rate	of	purchase	is	linear,	
benefits	are	non-linear-	
begins	in	year	1	-	and	

compounds	

80.9 487 0.1117 0.6727
Streamflow,	habitat,	

ecosystem	benefits,	woody	
debris	and	sediment	supply,	

erosion	control

Funding,	modeling	
uncertainties

Section	4.2.1
Tables	4-2	and	4-3

Appendix	G

Upper	Nisqually	
Recovery/Community	

Forest

Forest	Management,	
protection,	acquisition,	

restoration
	Upper	Nisqually		 Year-round

rate	of	purchase	is	linear,	
benefits	are	non-linear-	
begins	in	year	1	-	and	

compounds	

0 	 0
Streamflow,	habitat,	

ecosystem	benefits,	woody	
debris	and	sediment	supply,	

erosion	control

Funding,	modeling	
uncertainties

Section	4.2.1
Tables	4-2	and	4-3

Appendix	G

2470 8623 4.22 14.36
1All	Eatonville	CIP	Projects	are	accounted	for	in	Mashel	Sub-basin	(In	actuality	CIP	1&2	are	in	Mashel;	3&4	are	in	Ohop;	5&6	are	on	the	divide	between	the	two	sub-basins)
2	Seasonal	flow	benefit	only.	CFS	shows	maximum	seasonal	benefit;	Annual	AF	shows	total	benefit	averaged	over	one	year.	See	Chapter	4	and	Appendices	for	assumptions.

Table	7-2:	Summary	of	WRIA	11	Watershed	Mitigation	Options
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