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Comment letter 1

RECEIVED
September 1, 2015
SEP 01 2015

CITY OF MONROE

SUBJECT: Questions re: DSEIS

Mr. Osaki,

1) Please give me a list and/or a map of available property in
North Kelsey area(Walmart, and Lowes)?

2) Per Water Shed Memo

a. Currently, the only water entering the slough at its upstream
end enters via a roadside ditch from a local tributary area of
about 273 acres, including areas North of SR 2 and areas
between SR 2 and the BNSF tracks.

b. What is the elevation of the water at the bottom of the
upstream culvert?

¢. What is the elevation of the water at the down steam
culvert bottom?

d. Does the ditch between SR 2 and BNSF (tracks) run all
the way to the river?

e. What is the approximate width and depth of this ditch?

Thank you in advance for your prompt attention.

Lowell Anderson

129 E. Rivmont Drive
Monroe, WA 98272
Baad44(@comcast.net
360.794.7075
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Comment letter 2

RECEIVED

SEP 08 2015

CITY OF MONROE
September 7, 2015

SUBJECT: Questions Re: DSEIS

Mr. Osaki — SEPA Responsible Official
Ref: Page — 41 of DSEIS

Statement: Additional field surveying was also conducted to verify, confirm
and/or refine previous surveys and LIDAR data.

Question:
Where are the copies of the field surveys and supporting data?

Please send me a copy for our use. There is a huge discrepancy between the
topographical survey (Rod on the ground) and LIDAR from the September
2013 FEIS.

My apologies for not requesting this information per my September 01, 2015
request.

Our email doesn’t work. May I pick up the above information at the front
desk? Please notify me.

Thank you for your help.

Lowell Anderson
360.794.7075
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Comment letter 3

September 23, 2015

Monroe City Council
806 West Main
Monroe, WA 98272

Dear Monroe City Council and other interested individuals,

As a local resident and business owner, I strongly oppose the rezoning of the 43 acres of property on the
east side of Monroe.

Historically this land has been agriculture land. The city of Monroe needs to be encouraged to recognize
the history and future importance of maintaining agriculture lands for further generations. The protection
of agriculture land needs to be viewed as a community infrastructure investment. Current world and
economic indicators suggest that the local and sustainable food production will continue to grow.
Responsibie land use and zoning that allows for local farmers to produce products that reduce carbon
footprint impact, support local employment, and produce products available for local businesses must be
supported. The average farm size in Snohomish County is just 46 acres; any reduction in the agriculture
acreage reduces the potential for the industry that is growing. In ten years between 2002 and 2012 the
county saw an increase by 100 farms. The Snohomish county agriculture industry was worth to the county
over $126 million dollars alone in 2007. Once paved over and built up, ag-land is too expensive to “undo”
to make farming available again. The Local Farm, Food, and Jobs Act of 2013, Senate Bill 679 and House
Bill 1414, encourage the creation of jobs and measures that spur economic growth through food and
farms. All 50 states have farm to school programs in place and the reduction of agriculture land will
reduce the effectiveness of such programs.

Montroe is positioned ideally to support agriculture. Major transportation corridors, prime climate, farm
land, and local family based communities all prime Monroe to continue to be on the cutting edge of the
ever growing local agriculture enterprises.

Susan Boyd, in the Economic Impact Statement, noted several constraints to the land in question that
directly benefit the further support to maintaining this land as open farm land. The farm land, mountains,
rivers and valleys create a natural separation that occurs by cresting the hill and exiting Monroe. This is a
welcome feel after navigating the chaos of the city. Noise, aesthetics, public utilities, and traffic are all
non-issues if this land is to be maintained as ag-land. Additionally, the flood mitigation and filling of the
location would directly impact fellow farmers in the area. To ignore the fact that during flood occurrences
the water that would be displaced would impact neighbors is concerning, Our farm is located upstream
from this property. Therefore, any reduction or impingement in flow and dispersment of water has a direct
result on my farm and fellow individuals upstream.

Please do not neglect the open space that this location provides for wildlife. This valley is rife with
wildlife. Farm land provides habitat to animals large and small and any rezoning of this property will
have dire consequences for the wildlife that thrive in these areas. Proper drainage, invasive species
removal, and habitat restoration are reasonable improvements to the property but this can more
realistically be accomplished by maintaining this land in open space and not paving it over with small
habitat sanctuaries located with in developed lots.

As a fifth generation farmer in the Monroe-Snohomish area, I recognize that changes occur. However,
encourage you as individuals to consider both the immediate and long range consequences involved in
rezoning this acreage. Protecting the land base for local-sustainable agriculture usage makes good
stewardship usage. Please oppose the rezone of this property east of Monroe.

Sincerely,

Anna Groeneveld —
29524 Fern Bluff Road o A
. Monroe, WA 998272 [ - e
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pMonday, September 21, 2015
Mr. David Osaki
City of Monroe
806 W. Main St
Monroe, Wa. 98272

Re: Supplemental Environmental Impact Statement — Proposed East Monroe Rezone

Dear Mr. Osaki:
We submit the following comments regarding the subject EIS.

We continue to assert, as we have previously in oral testimony, that severe flooding has occurred over
most of this site multiple times during the past 25 years, and is likely to continue in the future.
Photographic evidence of this was provided by us to the City some years ago. Without thisfactasa
baseline, the EIS contains insufficiently compeiimg evidence to lead us to believe that development of
the site will not result in additional water runoff issues during flooding episodes, the solution or

mitigation for which is not adequately addressed.

The effects of additional water velumes or flows on the East Monroe site are unknown and not well
understood. Our concern as 30 year residents of the area above is first and foremost potential impacts
on the adjacent steep slopes. These slopes are unstable with continual sliding and movement eroding
the top of the slope. Logic tells me that changing the hydraulics of the area is bound to eventually
adversely affect the slope no matier how much buffer is provided. The EIS places excessive confidence
in buffers in our view.

Extension of the necessary utilities to the East Monroe area for up to ¥ mile will be required. We
understand that the initial cost of this extension is to be borne by future developer{s). However, the
additional proportionai cost of maintaining these extensions, because it is likely to be shared by few if
any other developments, could be substantial and is not addressed in the EIS.

Thank you for the opportunity to comment on this matter.

Robept jUi. Martin
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Comment letter 5

Received 9-25-2015

24 Sept 15

My name is Charles Strub. My wife Susan and | have lived at 21810 Calhoun Rd since February 1971.
From our property we have an excellent view of much of the parcel of land being considered for re-zone
from open/agriculture to commercial.

During this time frame of 44+ years, we have seen that land flooded on four (4) occasions. While | have
never measured the depth of the water during those episodes, we distinctly recall seeing someone in a
rowboat traversing the area on one occasion.

With regard to slippage of the bluff; one neighbor two lots to our east and another 6 lots to the east
experienced significant loss of hillside as well as another to the west of us.

The flooding and hillside loss have occurred with the combination of an early heavy snowfall in the
mountains, followed by a warm spell and accompanied by heavy rains. 1t is foolish to assume this
constellation of events will not occur again, which makes commercial development of this area a silly
undertaking.

During this 44 years we've also had the opportunity to observe the significant increase in traffic on
Highway 2. Accessing or leaving the property in question will require a left turn at least once; a disaster
waiting to happen.

Sincerely, Charles R and Susan Strub
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Comment letter 6

From: David Osaki

To: Christina LaVelle; Kim Shaw

Cc: Brad Feilberg; Kristi Kyle; Melissa Place; Eilean Davis; Susan Boyd
Subject: FW: East Monroe - 2015 DSEIS comment

Date: Monday, September 28, 2015 8:26:39 AM

Attachments: City of Monroe - DSEIS comments 092715.docx

Tina,

Can you please print these out for hand out to the PC tonight. That would include the letter and
pictures, as well as the email below.

Thanks

From: Chad [mailto:chadmc1968@gmail.com]
Sent: Sunday, September 27, 2015 9:47 PM
To: David Osaki

Cc: Geoffrey Thomas

Subject: East Monroe - 2015 DSEIS comment

Mr. David Osaki,

Attached is a document concerning the recent DSEIS for the East Monroe property of which I
feel is still not adequate. I have many concerns as you can see in the attached word
document. T have also attached some photographs that have been submitted in the past
regarding the East Monroe Rezone. Please forward this to all those involved in the project
including council members and the planning commission. Thank you.

Chad McCammon
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City of Monroe
806 West Main St.
Monroe, WA 98272

RE: East Monroe rezone DSEIS

To Whom It May Concern,

I am a concerned citizen about the East Monroe rezone and recently submitted DSEIS. My first concern
is that the company PACE Engineers which has prepared the statement has a vested financial interest in
the property since they have filed a lien on the property. It is not apparent in the DSEIS that they have
used the best available information in their research and may not be using all available information.
Over the past several years the citizens of Monroe have presented many photographs of the property
showing a vast majority of the property underwater during higher water levels of the Skykomish River.
The photos are not of just one flooding event of the property but of many floods over the past few
decades. Another item | found interesting in the wetland studies were conducted in June this year in
which the average rainfall by June was about 14” below normal. The water levels are much lower than
an average year as well as the water levels during the winter.

40

Jan Feb Mar Apr May Jun

2015 Year To Date

Average Yearto Date

It is also interesting that the report indicates no fish where noticed in June. Salmon are not in the river
this time of the year. When the Salmon run in the fall is when they would need to check for Salmon.
How did they arrive at this data — just look at the water and didn’t see a fish jump. The document
doesn’t mention any scientific data or studies. Bald eagles have nested in trees just to the South along
the Skykomish River just across the highway from this site.

One of my other major concerns is the amount to taxpayer dollars that continue to be poured into this
project. | would like to see a report of how many man hours of city empioyees this has taken. Under
normal projects the landowner would bear all costs and not the city.

The report on page 9 discusses that the steep slope is characterized by thickly vegetated deciduous trees
and shrubs. This Is not true as it is mostly covered in blackberries except on the very Western end and
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near the bottom of the bluff. This would not be known by only researching from the pasture below
though. The document does not mention that any survey was done from the top of the bluff.

The document notes that no culvert was spotted on the eastern end. | am not sure how hard they
looked for one but the google maps suggest the stream continues thru on both sides of the highway and
railroad tracks. The vegetation is so think it could be difficult to find and 1 am not confident in their
statement that no culvert exists on the Eastern end.

Stevens Pagss Hwy
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On page 55 of the report are alleged pictures taken during the 2006 storm. The pictures were obviously
not during the peak water time. | had previously submitted my photos which are taken from a different
angle but show the areas on the East side of the photograph underwater. | would like to see a day and

time stamp from the photos. | attached photos taken during the 2006 storm. Here are some snips from

my photographs.

Below is the photographs from the report which clearly were not taken on the same day or time as our
photographs. The highlighted areas are dry on the report picture but underwater on our photographs.

Comments page 9




During this event the water did go up fairly quickly and receded fairly quickly also so the report
photograph could have been taken within 24 hours of our photographs. The speed at which the water
filled and retreated the property is also contrary to the DSEIS findings (or should | say projections). | also
find it quite interesting that the historical peaks graph used is for peak river heights near Gold Bar which
as the river flows is about 14miles away. Many other rivers and streams dump into the Skykomish River
in this 14 miles so the data presented is not accurate. The Snohomish River just downstream a few
miles registered several other higher peak times than during the 2006 storm. Yes the Snoqualmie river
dumps in at that location but if the Snoqualmie is flooding it has a tendency to back up the Skykomish
into Monroe as far up as the project site but not far enough to register at the Gold Bar meter.

It appears to me that the latest attempt of the DSEIS is just to tell people what they think they will want
to hear and not the entire story. | feel the latest DSEIS is still not adequate and subjects taxpayers to
possible future costs to deal with poor planning if the site were ever to be developed commercially. |
also feel that not much effort was put into really studying the wildlife impacts. | would also be
interested to see a document stating how many on-site hours were spent to prepare the DSEIS as we
have only seen people on site a couple times.

Thanks for your time to read this.
Sincerely a concerned citizen,

Chad McCammon
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Comment letter 7

September 26, 2015

Monroe City Council
806 West Main
Monroe, WA 98272

Dear Monroe City Council and other interested individuals,

As local residents and business owners, we strongly oppose the rezoning of the 43 acres of property on the east
side of Monroe.

Beginning in the late 1930°s and continuing through today, our family lives the rich history of farming in the
Skykomish Valley. We are very conscious of the transformation of this majestic area, the Skykomish Valley that
we call home. Because of this longevity in the greater Monroe area we are keenly aware of the importance of
open spaces, farm land, and riparian buffers. As the land in this hotly contested issue is considered for rezone,
some simply describing it as “merely changing the colors on the map”, the importance to the community that open
space and farmland provide cannot be ignored. The land must be considered a community infrastructure
investment not simply a print color on a piece of paper.

Much of the following argument has been stated before; however it is no less important today. Perhaps one could
argue that it is more relevant today than two years ago.

As the city of Monroe considers future development plans, the recognition of its vital position in relation to
transportation corridors, climate, farm land and communities place the city in a unique situation. As current
indicators suggest, the local and sustainable food movement is growing. The city itself supported this movement
over this past summer through “The Farm to Table Farmers Market” that was located on Wednesdays in the small
park at the east end of town. Responsible land use and zoning that allow for local farmers to produce products that
reduce carbon footprint, support local employment, and still market products to local businesses must be
supported. As we stated in a previous letter, but still relevant, the Local Farm, Food, and Jobs Act of 2013, Senate
Bill 679 and House Bill 1414, encourages the creation of jobs and measures that spur economic growth through
food and farms. All 50 states have farm to school programs in place and the reduction of agriculture land will
reduce the effectiveness of such programs. Once paved over and built up, former ag-land is too expensive to
“undo” to make farming available again.

Fallow farm land and natural or undeveloped lands provide areas for what the Natural Resources Conservation
Service consider important for animal pollinators. With out these insects and animals, much of the food
consumed, as much as one out of every three bites would not be available. Additionally, large animals including
elk, deer, and others utilize these open spaces. Small habitat sanctuaries in a rezoned lot do not provide the same
habitat for many of these species, large or small.

The greater Monroe area and Skykomish river basin pride themselves on the local fishing that draws visitors to
the area; described by some as “home to some of the best salmon and steelhead fishing in the world”. As the
rezone is considered the argument can not be made that this land or the resulting consequences will not impact the
nature of the environment. Perhaps the small amount of wetland and adjoining acreage, wildlife habitat and
waterways will not significantly impact the fishing in the river. The larger concern is the precedent that is set. The
change and rezone of the proposed land opens the door to future rezoning that has the potential to create one large
urban sprawl from Monroe east thus compromising the environmental stability of the area.

Progress and change must occur simultaneously with the actual needs of the community and the environment. The
long range consequences of rezoning this acreage must be evaluated. Good stewardship and evaluation of past
land uses and current and future needs must be carefully considered.

Sincerely, /

Wiard and Jean Groeneveld [/, Vi zme,& ;
° /’; B zk " AR

Chris and Anna Groeneveld

29524 Fern Bluff Road /) O ¢
Monroe, WA 98272 "L one [ é,;«//Ww S ‘5\%’\
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September 25, 2015 g R

Mr. David Osaki

SEP 28 2015
Community Development Director City of Monroe
806 West Main Street » CITY OF MONROE

Monroe, WA 98272

RE: NOTICE OF AVAILABILITY DRAFT SUPPLEMENTAL ENVIRONMENTAL IMPACT
STATEMENT (DSEIS) FOR THE EAST MONROE COMPREHENSIVE PLAN AMENDMENT
AND SUBSEQUENT REZONE

Dear Mr. Osaki,

The intent of this letter is to request that you reconsider your position regarding this potential
Comprehensive Plan Amendment and Rezone. The following is a list of substantive issues that
the City should consider during the SEPA process related to this Comprehensive Plan
Amendment and Rezone in order to properly inform your decision makers and the public of the
environmental impact of this proposal. It is my expectation that you as part of the City's
obligation fo meet WAC 197-11-550 & WAC 197-11-560 will address these issues in your
response to SEPA comments. In addition, | expect that this comment letter will remain in the
City’s record for the remainder of the East Monroe proposal process.

The FEIS contains the flaws, which resulted in a bias document based on misinformation or
inadequate information that has not reasonable informed the decision makers or the public.
Additional significant environmental impacts need to be evaluated before a reasonably informed
decision can be reached.

To satisfy the requirements of SEPA we request the following actions:

1. As per WAC 197-11-440(5), the City should modify alternatives including the proposed
action. The action alternatives should reflect a reasonable range of options. The No-
Action alternative must reflect reasonably likely development under the current LOS
zoning (single-family residential development at 1 home per 5 acres). This EIS needs to
be re-done with a new set of Alternative: No-Action, the preferred Alternative and two (2)
reasonable Alternatives to give the decisions makers and the public a realistic
understanding of the potential impacts and options.

2. As per WAC 197-11-440(6), the City should utilize the existing baseline environmental
conditions of the property to analysis the potential adverse impacts of the proposal
(Comprehensive Plan Amendment and Rezone from LOS to GC). Re-evaluate the on-
site and adjacent wetlands with the current WA State Department of Ecology 2014
Rating Forms.

3. The FSEIS must clearly identify and incorporate the zoning code, Shoreline Master
Program provisions, applicable development standards of MMC to accurate reflect the
maximum development scenario under each alternative (including a No-Action
Alternative consistent with WAC 197-11-440(5)).

4. Clearly identify what Flood Hazard regulations are currently applicable to the subject site
and evaluate potential adverse environmental impacts of the each Alternative based on
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EAST MONROE DSEIS COMIMENTS 2

the existing regulatory framework. Floodplain habitat and flood storage impacts
assaciated with allowing 100% lot coverage under GC needs to be addressed. The FEIS
should be revised to accurately reflect the development potential of these parcels under
the LOS zoning restrictions and GC zoning restrictions.

5. The EIS should be redrafted. The level of detail is excessive for some project
components and lacking altogether for other environmental components under review.
The FEIS should be reframed to answer this question - Would rezoning the property
from LOS to GC have unavoidable environmental impacts that are not or could not be
mitigated by the Cities other regulatory codes during the future development phase?
This is not a site specific proposal under review it is an area wide rezone, that once
adopted will not limited the development area to 11 acres. All the supporting documents
(wetland, hydrology, geotechnical report) assume a project area of only 11 acres and
caution that additional impacts are possible if additional impervious surface is added.

6. Resolve WSDOT access issue or accurately analyze the different access requirements
under the LOS zoning and GC zoning based on realistic development potential for each
zone.

7. With an appropriate range of reasonable Alternatives including a SEPA consisted No-
Action Alternative, Mitigation Measures will be more apparent and should be
incorporated into a new EIS.

Issues for Consideration

Procedural

1. A Supplemental EIS is not the appropriate process for correcting the type
deficiencies determined to exist within the previously invalidated FEIS. A
supplemental environmental impact statement is prepared if the new or amended
proposal has likely significant adverse impacts that have not been analyzed in an
existing EIS. The supplemental EIS adds to the analysis in an existing EIS without
needing to duplicate it. In this case the original alternatives and analysis were
determined to be inadequate; therefore the EIS needs to be redone not supplemented.
Specifically in this case, scoping (per WAC 197-11-792) is required to re-address the
Alternatives, Mitigations Measures, and Impacts Analysis; therefore the work needed to
create an adequate FEIS excessed the parameters of the SEIS process. No new draft
ordinances have been issued for review, so it is assumed that no changes to the
proposal have occurred. Furthermore, new information was not provided indicating that
the proposal may have significant adverse impacts. In this case, the original FEIS was
based on false assumptions and insufficient alternatives that were not consistent with
the requirements of RCW43.21C and the Growth Management Hearings Board
determined it inadequate.

WAC 197-11-405(4)

(4) A supplemental EIS (SEIS) shall be prepared as an addition to either a draft or final statement
if:

(a) There are substantial changes to a proposal so that the proposal is likely to have significant
adverse environmental impacts; or

(b) There is significant new information indicating, or on, a proposal's probable significant adverse
environmental impacts.

Preparation of a SEIS shall be carried out as stated in WAC {71702,

WAC 197-11-620 Supplemental environmental impact statement—Procedures
(1) An SEIS shall be prepared in the same way as a draft and final EIS (WAC 197-11-400 to 197-

Comments page 19




EAST MONROE DSEIS COMMENTS 3

11-600), except that scoping is optional. The SEIS should not include analysis of actions,
alternatives, or impacts that is in the previously prepared EIS. ’

(2) The fact sheet and cover letter or memo for the SEIS shall indicate the EIS that is being
supplemented.

(3) Unless the SEPA lead agency wants to prepare the SEIS, an agency with jurisdiction which
needs the SEIS for its action shall be responsible for SEIS preparation.

WAC 197-11-792 Scope

(1) "Scope"” means the range of proposed actions, alternatives, and impacts to be analyzed in an
environmental document (WAC 197-11-060(2)).

(2) To determine the scope of environmental impact statements, agencies consider three types of
actions, three types of impacts, and three fypes of alternatives.

3. The DSEIS has selectively chosen to address only a few of the many inadequacies
and errors in procedure that lead to the Boards decision of inadequacy and
invalidity. The deficiencies determined by the Growth Management Hearing Board
necessitate a much more extensive overhaul of the previous FEIS than has been
provided in this DSEIS. A list of other substantive issues that need to be addressed to
produce an adequate FE!S are provided below:

o In response to GMA Goal (10) Environment the Board notes that,

Respondent declares that development of the site in compliance with applicable City
regulations would actually enhance the currently degraded ecological function of the
property, but the Board does not find evidence in the record to support a finding that the
Property is currently in a degraded state. Further, because the FEIS (see arguments in
Section Four) does not evaluate a legitimate “no-action” alternative, the Board finds no
basis for the City’s claim that the preferred altemative would result in enhanced
ecological functions over the current LOS zoning.”

Additional MMC analysis is needed justifying the finding that any development of
the site under a Commercial zoning designation will result in enhancement of the
existing ecological functions and values. A no-action alternative must be
developed in accordance with RCW43.21C and WAC 197-11.

s In response to GMA Goal (3) Transportation the Board commented that,

While the Board does not buy Respondent’s assertion that traffic impacts arising under
proposed Alternative 2 would not vary significantly in caparison to development of the site
under the current LOS, the underlying problem here lies with the lack of a true no-action
alternative in the EIS design — discussed at length in Section Four. 2

The Board found that the Petitioners had not met our burden of proof to show
that the City had failed to consider RCW 36.70A.020(3), but they highlighted the
underlying problem with the traffic analysis contained within the FEIS. Upon
inclusion of appropriate alternatives the City needs to re-evaluate traffic impacts
associated with this proposed Comprehensive Plan Amendment and Rezone.

! cPSGMHMB Case No. 14-3-0006¢, Corrected FDO, 9-19-2014, at 13.
2 cPSGMHB Case No. 14-3-0006¢, Corrected FDO, 9-12-2014, at 11.
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EAST MOMROE DSEIS COMMENTS 4

e Inresponse to SEPA Compliance issues the Board found,

The FEIS for the Property failed to consider meaningful alternatives fo redesignation of
the Property from LOS to GC because it failed fo properly formulate the “no-action”
alternative and assessed the impacts of the chosen alternatives in relation to each other
rather than in refation to the existing conditions.’

The DSEIS formulated a “no development scenario,” not a “no action” alternative.
Furthermore, this DSEIS does not even address the inadequacies of the other
three (3) alternatives or attempt to re-gvaluate those alternatives in relation to the
existing conditions rather than in comparison to each other.

o The Board found that the City failed to consider RCW 36.70A.020(10). In their
consideration of GMA Goal (10) Environment, the Board states,

Frankly, the idea that substantially slopes above a Type | stream (currently home to
endangered and listed species) while simultaneously adding tens of thousands of cubic
yards of fill in order to raise the desired building site above the 100-year floadplain (which
presently provides flood storage capacity) constitutes enhancement of ecological
functions does more to suggest the City did NOT seriously consider GMA’s
environmental protection goal.* ‘ :

3. The DSEIS lacks a proper Summary in accordance with WAC 197-11. After reading
both the original FEIS and the DSEIS it is often unclear that the proposal isa
Comprehensive Plan Amendment and Rezone. What is the objective of the
comprehensive plan amendment and rezone? Are any specific mitigation measures
being proposed?

The SEPA Handbook section 3.3.4 EIS Summary Section clarifies that,

The summary section, which should be at the beginning of the EIS text, is the portion most likely
fo be read by decision-makers and members of the public. It should include a summation of the
main issues in the EIS, including a concise description or discussion of;

o the proposal,
the proposal's objective
purpose and need
environmental impacts,
alternatives,
mitigation measures, and
significant adverse impacts that cannot be mitigated.
The summaty should also identify: (1) the major conclusions and significant areas of controversy,
and (2) any remaining uncertainties and issues fo be resolved. The discussion is useful because
it presents the proposal as a whole, rather than separated by individual element.

Matrices and charts, although not required, can be useful for summarizing alternatives, impacts
and mitigation measures. See WAG 197-11-440(4) for additional detail.

¢ © & & © o

In this case, the proposal is the Comprehensive Plan Amendment and Rezone, but
those documents are not contained within the DSEIS or referenced in a way that the

3 CPSGMHB Case No. 14-3-0006¢, Corrected FDO, 9-19-2014, at 24.
4 CPSGMHB Case No. 14-3-0006¢, Corrected FDO, 9-19-2014, at 13.
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EAST MONROE DSEIS COMMENTS 5

public can find. It is not clear if any changes to the previous versions of Ordinances
022/2013 & 02/2013 have occurred. While at public hearings and information sessions,
PACE refers to this as just a zoning map amendment, there are in fact accompanying
changes to the Comprehensive Plan text.

4. How are these GMA and SEPA documents combined? It is unclear what combination
path the City has chosen for processing the Ordinances and SEIS. Please clarify in
accordance with WAC 197-11-230.

5. The City has not cited what authority allows them to waive the local administrative
appeal procedures provided for this action under the provisions of MCC
20.04.200.B.1. The Notice of Availability prepared by the City and Draft Supplemental
EIS prepared by PACE, each claim that “[tjhere is no administrative appeal of the SEIS".
However, WAC 197-11-680 and MMC 20.04.200.B.1 each appear to provide for an
administrative appeal process for all Final EIS determinations. The City should also be
aware that by not providing a local administrative appeal process, any appeals of this
SEIS can be brought directly to the CPSGMHB and will likely be consolidated into the
ongoing compliance proceedings associated with Case 14-3-0006c.

6. Please consider extending the public comment period to allow the public
additional time to comment on this DSEIS and consider allowing an admipistrative
appeal process so that some of these substantive issues can be resolved at the
local level rather than in front of the GMHB. The City has requested and been
granted a series of extensions to the compliance schedule for the preparation of this
DSEIS from the GMHB case 14-3-006¢. However, the City is now pursuing a December
15t deadline for compliance as if it cannot be amended. The City should not rush the
public phase of this action. The DSEIS was released for public review and comment on
August 28™ 2015 and the City plans to adopt the Comprehensive Plan Amendment and
Rezone prior to December 1%t 2015. That allows for an approximately 3 month public
process, when the City spent over a year preparing this DSEIS (July 2014-August 201 5).
We understand that many other members of the public, some of which attended the
Public Hearing on September 23" 2015, would like an additional 14-days to review and
comment on this DSEIS. We very much support that and think the City should show the
same understanding to the public that the Board has shown the City.

Substantive

1. The Board found that “...the FEIS must properly assess the maximum
development possible under the GC designation ”, % Limiting the “proposed
Development” or “potential development” area to only 11 acres is inappropriate. This
limitation is not supported by the provisions and allowances contained within MMC. This
is a proposed Comprehensive Plan Amendment and Rezone that converts 43 acres of
Limited Open Space (LOS) to General Commercial (GC). The DSEIS does not address
why the all three (3) action alternatives involve a rezone of 43 acres if the apparent
objective is to convert the 11 acres of “developable area” to commercial uses. Once
rezoned to Commercial all 43 acres are developable utilizing the provisions of MMC
20.05.050 and based on the existing floodplain designation contained within MMC 14.01;
therefore the DSEIS must address the entire property. -‘

5 CPSGMHB Case No. 14-3-0006¢, Corrected FDO, 9-19-2014, at 25.
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The DSEIS attempts to address this issue in the response to Growth Management
Hearing Board Decision, but it fails to provide any new information fo the record to
substantiate conclusionary claims.

East Monroe Comprehensive Plan Amendment & Property Rezone 2015 Draft Supplemental
Environmental Impact Statement af 5:

As noted throughout the DSEIS, the regulatory framework pertaining to steep slopes, streams,
shorelines and wetlands prohibit development of the majority of the site. A Native Growth
Protection Area (NGPA) combined with critical area designations required by the Monroe
Municipal Code limits the developable area to approximately 11.3 acres regardless of the land
use development alternative. (Emphasis added).

Prohibit is commonly defined by Merriam-Webster® as-
- to order (someone) not to use or do something

: o say that (something) is not allowed

: to make (something) impossible to do

Prohibit is not the correct verb to use to describe the development restrictions that exist
outside the 11 acres of identified development area on this property. The City’s Critical
Areas Ordinance (MMC 20.05) and Flood Hazard Management regulations (MMC 14.01)
do not prohibit expansion of additional development area outside the identified 11 acres.

Based upon the Critical Area Ordinance

The CAO allows for reasonable use of the property based upon the underlying zoning.
So by changing the zoning from very low intensity to very high intensity the City is
opening the property to additional intrusion into the on-site critical areas and buffers as
necessary to accommodate a reasonable commercial use on each parcel.

MMC 20.05.050 allows exceptions to the Cities Critical Area regulations when the
applicant can demonstrate it is needed to allow a reasonable use of the property based
upon the uses allowed under the zoning code. Under the existing zoning of LOS a
reasonable use exception would not likely be needed or approved, but under a rezone to
general commercial an applicant would be far more likely to utilize this exception criteria
thereby impacting or reducing the protective buffer. The DSEIS does not include any
analysis of the eligibility of an allowed use under the LOS compared to the eligibility of
an allowed use under the general commercial zoning.

The DSEIS still fails to address issues with the adequacy of the alternatives analysis that
go all the way back to the 2012 Hearing Examiners Decision. The HEX found that,
“commercial developments that would logically locate along an arterial highway are usually land
exten7$1ve and would want to maximize use of the available non-NGPA-restricted portions of the
site.”

The Native Growth Protection Easement (NGPE) is referenced as one of the limiting
factors restricting development to the 11 identified acres; however the NGPE is just a
notice on title easement that restricts actions that could impact native vegetation at the
discretion of the City.

8 hitp:/fwww.merriam-webster.com/dictionary/prohibit
7 HEARING EXAMINERS DECISION — REVISED AFTER RECONSIDERATION, RE: AP2012-01,
Anderson v. Monroe (August 8, 2012) at 17.
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- MCC 18.02.140 N Definitions
“Native growth protection easement (NGPE)” means an easement granted to the city of Monrae

for the protection of native vegetation within a critical area or its associated buffer. The NGPE
shall be recorded on the appropriate documents of title and filed with the Snohomish County

recordings division.

MMC 20.05.070 Protection and mitigation measures.

Subsection A. Native Growth Protection Easements. A native growth protection easement
(NGPE) is an easement granted to the cily for the protection of a critical area and/or its
associated buffer. NGPEs shall be required as specified in these rules and shall be recorded on
plats, short plats and final development permits and all documents of title and with the county
recorder at the applicant's expense. The required language is as follows: Dedication of a Nalive
Growth Protection Easement (NGPE) conveys fo the public a beneficial interest in the land within
the easement. This interest includes the preservation of existing vegetation for all purposes that
benefit the public heaith, safety and welfare, including control of surface water and erosion,
maintenance of slope stability, visual and aural buffering, and protection of plant and animal
habitat. The NGPE imposes upon all present and future owners and oceupiers of land subject to
the easement the obligation, enforceable on behalf of the public of the city of Monroe, fo leave
undisturbed all trees and other vegetation within the easement. The vegetation in the easement
may not be cut, pruned, covered by fil, removed, or damaged without express permission
from the city of Monroe, which permission must be obtained in writing. (Emphasis added).

The DSEIS Summary concedes that, “...compensatory storage and enhancements may
occur as mitigation measures within portions of the NGPA and stream buffer and
wetland buffer areas.® The DSEIS continues to refer to this mitigation measure as
enhancement and mitigation, when although it may be necessary to provide
compensatory storage mitigation it will in fact create wetland/stream buffer impact. On a
site with such a complex variety of critical areas and their buffers covering nearly 75% of
the 43 total acres extra care needs to be taken to ensure the mitigation intended to
compensate for one impact doesn't in itself create additional impacts to another ctitical
area. -

The City’s August 28, 2015 Draft Supplemental EIS does not resolve this issue and has
still not seriously considered RCW 36.70A.020(10). No Monroe Municipal Code sections
have been referenced that would require enhancement of the ecological functions. In
fact, mitigation of any kind is only required if adverse impacts occur. Then impacts are
mitigated in order to restore or provide compensatory actions to not result in a loss of
functions. The City’s Critical Areas regulations contained within Monroe Municipal Code
(MMC) 20.05 does not require that development proposals improve upon the existing
ecological conditions.

Based upon the City’s Floodplain

The limitations associated with cut/fill quantities and compensatory storage clearly do
not belong in this DSEIS as they are based upon proposed 2007 FIRM Maps and not
implementable by the current flood management code which regulates to the 1999 FIRM
Maps. Additionally, the DSEIS focuses on flood elevations and flood storage capacity,
but still neglects to recognize or analyze this proposals potential adverse impacts to the
Floodplain habitat, especially as it relates to ESA listed species. The DSEIS fails to

% £ast Monroe Comprehensive Plan Amendment & Property Rezone 2015 Draft Supplemental
Environmental Impact Statement, at 5.
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recognize the role of ecosystems such as the slough/stream in providing off-channel
habitat and flood refuge. The compensatory storage ritigation discussed within the
DSEIS does not compensate for lost refuge, recharging, and off-channel habitat
functions of the reduced floodplain area. See Attachment A (NOAA Fisheries Service,
Importance of Healthy Floodplains to Puget Sound Salmon, January 2011) and
Attachment B (WA Department of Ecology, Focus on Flood Plain Management
Assistance Program, March 2008) for additional information on this topic.

2. The 11 acres is defined as the buildable area, but significant development will
occur outside of this envelope. However, the SEIS and original FEIS do not quantify
this area. Only argues that it will not occur within the critical areas themselves (except
floodplains, maybe?). This section of the EIS is misleading as if states that development
is limited to 11 acres when it is acknowledged that development, as defined by MMC
14.01, 18.02, and the SMP, in the form of dredging, filling, and grading will have to occur
outside the 11 acres in all three (3) action alternatives in order to accommodate
compensatory storage and mitigation.

Flood Hazards 14.01.090.G and Planning and Zoning18.02.040.D define development as,
“Development” means any manmade change to improved or unimproved real
estate, including, but not limited to, buildings or other structures, mining, dredging,
filling, grading, paving, excavation or drilling operations or storage of equipment or
materials. “Development” also means subdivision of a parcel or parcels into two or
more lots.

Based on that definition of development the all alternatives (expect the new “no
development” alternative) include development actions within the critical areas buffers
and shoreline designation.

The DSEIS continues to confuse and blur the distinction between ‘non-project actions”
and “private project proposals”. When convenient the DSEIS defers to the non-project
actions provisions to explain why detailed information has not been provided, but when
reviewing the range of potential impacts the DSEIS defers to this arbitrary 11 acre
development envelope and refuses to acknowledge that this is a rezone effecting 43
acres not only 11. '

3. All three (3) Alternatives provided in the original FEIS and this DSEIS are the same
and as such do not provide the decision makers or the public with a reasonable
range of options. This is not appropriate for a non-project policy action taken by the
City. The Board noted and concluded that "...all three of the FEIS alternatives include
activity within the shoreline environment on the Property to create developable area by
using the area within the Urban Conservancy designation for provisions of compensatory
flood storage, i.e. excavating and removing soils along the slough. The FEIS simply fails
fo provide alternatives that inform City Council members of the range of environmental
impacts of their action.”

% CPSGMHB Case No. 14-3-0006¢, Corrected FDO, 9-19-2014, at 25.
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The Board also found that “[f]he assumption that commercial development is the goal,
and therefore alternatives for more intensive development should shape the analysis, is
inappropriate for a nonproject policy action.”*

The Focused Geoiechnical Hazards Evaluation, East Monroe Rezone —Heritage Baptist
Church Monroe, Washington for PACE Engineering, Inc., June 10, 2015 provides the

following project description:

A total of four alternatives are being evaluated for the SEIS, The “No Action- No Development” is
for the project property to remain in its existing state and not be developed. The other three
options include commercial development of the properties. Each of the alternatives would require
placing fill pad to elevate the developed area above the 100-year elevation. We understand that
the fill pad for each of these alternatives would have the same dimensions. In addition, the
impervious area for each alternative would have the same dimensions... Therefore, from the
perspective of geologic hazards, there are essentially only fwo alternatives: the No Aclion-No
Development Alternative and a developed alternative.”"”

4. The No Action Alternative in accordance with Non-project actions must include a
development scenario reasonably foreseeable absent the proposed action
(Comprehensive Plan Amendment and Rezone). WAC 197-11-402 General
Requirements (9) The range of alternative courses of action discussed in EISs shall
encompass those to be considered by the decision maker. If the decision makers do not
move forward with this Comprehensive Plan Amendment and Rezone the property will
remain in LOS with its existing development potential. The No-Action — No Development
Alternative included in this DSEIS is not a realistic outcome as the property owner has
existing development rights under the existing zoning. The City does not have the
authority to implement a No Development Alternative, so it is not within the realm of
alternative courses of action that the decision makers can take,

The previous No-Action Alternative proposed within the September 2013 FEIS was also
inappropriate as it was based on Conditional Use provisions for the City’s Zoning Code
rather than permitted uses. The Board notes that, “[bly formulating a ‘no-action’
alternative under conditional use provisions rather than permitted uses, the FEIS
avoided a true analysis of the environmental impacts of the GC designation.”"

The City should refer to WAC 197-11-440(5) to re-evaluate the No-Action Alternative
and make adjustments to be consistent with the letter and intent of this section.

5. The DSEIS erroneously places restrictions on the development envelope based on
floodplain regulations that currently don’t apply to the property subject to the
rezone. The DSEIS still reviews potential environmental impacts and bases the
“developable area” on the un-adopted 2007 FIRM maps, which placed the East Monroe
property with the 100-year floodplain. However, the City has not adopted the 2007 FIRM,
but rather uses the 1999 FIRM maps that place the Property in the 500-year floodplain.
As such, under the existing codes the Property is not subject to the provisions of MMC
14.01 related to floodplain development.

The DSEIS has failed to evaluate the impacts allowed under the changed designation

10 CPSGMHMB Case No. 14-3-0006¢, Corrected FDO, 9-19-2014, at 24.

W cooused Geotechnical Hazards Evaluation, East Monroe Rezone—Heritage Baptist Church Monroe,
Washington for PACE Engineering, Inc., June 10, 2015, at 2.

12 cpSGMHB Case No. 14-3-0006¢, Corrected FDO, 9-19-2014, at 24.
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based on the provisions of MMC in effect at the time of this proposed non-project action.
As PACE has pointed out, the 2007 FIRM maps may never be adopted by the City,
therefore the potential environmental impacts should be analyzed based on the existing
1999 FIRM map designated 100-year floodplain or the FSEIS should include mitigated
actions that require the application of the 2007 FIRM maps.

Western Board case, Whidbey Environmental Action Gouncil v. Island County"’, the Board’s
decision paralleled the facts of this case (emphasis added): ‘

The [environmental] impacts that must be considered for this non-project action are the impacts
that are allowed by virtue of the change in designation itself. While project level impacts may
properly be deferred to the permitting stage, the County must evaluate the impacts allowed
under the changed designation at the time of that non-project action.

According to CPSGMHB Case No. 14-3-0006¢, FDO, 9/19/2014, at 13,

Respondent declares that development of the site in compliance with applicable Clty regulations
would actually enhance the current degraded ecological function of the property, *but the Board
does not find evidence in the record to support a finding that the Properly is in a degraded
condition. Further, because the FEIS (see arguments in Section Four) does not evaluate a
legitimate “no-action” alternative, the Board finds no basis for the City's claims that the preferred
alternative would result in enhanced ecological function over the current LOS zoning. Frankly, the
idea that substantially slopes above a Type | stream (currently home to endangered and listed
species) while simultaneously adding tens of thousands of cubic yards of fill in order to raise the
desired building site above the 100-year floodplain (which presently provides flood storage
capacity) constitutes enhancement of ecological function does more to suggest the City did NOT
seriously consider GMS’s environmental protection goal.

The DSEIS still seems to argue that the site is not in the floodplain while simultaneously
saying that compensatory flood storage will be needed as part of any future
development proposal. The City appears to be considering undated unaccredited City
photos of the property as evidence that flooding didn’t occur in 2006. However, residents
have also provided personal photos showing the property flooding. We would like to add
to that collection a newspaper article with the subject property on the front page and an
accompanying photo showing the entire property underwater in the 1970’s (see
Attachment C). Keeping in mind that a photo of the property dry dogs not substantiate
that flooding never occurs, while it only requires one photo of the property underwater to
demonstrate that it does flood. If the City determines, as our previous Hearing Examiner
and the GMHB have, that the actual occurrence or likelihood of flooding is more relevant
to this review than the currently adopted floodplain designation maps, then the City must
include mitigation. This EIS must address the gap in floodplain regulatory authority at
this site.

The existing condition is necessary as a baseline to compare each alternative’s
potential environmental impacts. The existing condition is not intended to be the No-
Action Alternative, as interpreted by PACE and the City. The existing conditions

3 Whidbey Environmental Action Council v. Istand County, CPSGMHB Case No. 03-2-0008, FDO
(August 25, 2003).

1 Respondent's Prehearing Brief at 23.
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including the presents of endangered and listed species, should be acknowledged and
utilized to analyze the potential impacts of each alternative including the “no-action’
development potential. The Wetland Resources, Inc. Critical Areas Study and Habitat
Consetrvation Report for East Monroe Rezone, as revised June 2015 does not appear to
actually add any additional information or analysis. The same out dated 2013 rating
forms are still attached, despite the fact that the WA Depariment of Ecology updated
their rating forms in 2014 and has required use of these new forms for all state reviewed
proposals since January 2015, WAC 197-11-440(6) Affected environment, significant
impacts, and mitigation measures outlines the existing condition requirement and is
provided in part below:

(a) This section of the EIS shall describe the existing environment that will be affected by the
proposal, analyze significant impacts of alternatives including the proposed action, and discuss
reasohable mitigation measures that would significantly mitigate these impacts. Elements of the
environment that are not significantly affected need not be discussed. Separate sections are not
required for each subject (see WAC 7577 1-414(3)).

If WSDOT access issues are not resolved prior to the Comprehensive Plan
Amendment and Rezone, this action could render the site undevelopable,
therefore infringing on the property owner’s development rights. WSDOT provided
a serious of comments during this procaess, all of which are part of the City's record. It is
important to note that WSDOT owns the access rights in front of the East Monroe
Property, so WSDOT has final approval of any new, expanded or change in access
proposals. Therefore, their business need to comment vigorously in this process is
limited. WSDOT did comment that the existing access can continue for the purpose of
single-family residential uses and that more intensive uses would need to work with
WSDOT on a traffic plan. This section of the highway is 55mph and has been the site of
many accidents (including fatal ones) in the recent past. If this Comprehensive Plan
Amendment and Rezone is accomplish and WSDOT does not grant access
improvements for commercial uses at this location, the site would not be developable.
The WSDOT approved access is for single-family residential (which is a prohibited use
under a commercial zoning designation) would be useless. And as part of the State
Highway system with a limited access easement, the City does not have the authority to
authorize the improvements that would be necessary to provide access to this property.
This property does not have commercial access approval off SR-2.

Recent Landslide was not fully investigated or properly sited and need additional -
evaluation for compliance with WAC 197-11-440(6). The DSEIS aftempts to address
the landslide potential on and adjacent to the site, but fails to provide the level of detail
necessary to achieve the clarity on the potential impacts of this Comprehensive Plan
Amendment and Rezone. The geotechnical work added to this DSEIS is only
reconnaissance, and did not include actual field data test pits or other site-specific
information from the slope itself. The level of detail provided in the recent geotechnical
reconnaissance is mostly available as public information from the WA State Department
of Natural Resources (see Attachment D). The reports were based on site observations
for the subject property. It was referenced that they did not have access to the slopes
due to property rights issues, but access was not requested from the slope property
owners and there is street right-of-way and/or easements on the slope that could be
more extensively investigated.
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9. Unsubstantiated conclusions about the sites hydrology have been incorporated
into this DSEIS which leads to a misrepresentation of the existing site conditions.
The DSEIS concludes, “that the 100-year flood elevation, under developed conditions, is
at 65.35 feet. That is 1.7 feet lower than the flood elevation shown on the FEMA
Preliminary (unadopted) Flood Maps and used in the September 2013 FEIS. Reduction
of the floodplain elevation is primarily due to the lack of connectivity to the Skykomish
River at the eastern (upstream) side of the stream/slough.”® This conclusion is based on
field observations and an undocumented reference to BNSF maps. This apparently
casual observation was then misconstrued to conclude that, “there is no connection
between the stream/slough and the Skykomish River at the southeast corner of the
property.”®

10. This DSEIS does not include any analysis of the Proposals compatibility with the
City’s Shoreline Master Program (SMP). Portions of the subject site included in this
Comprehensive Plan Amendment and Rezone are located with the Urban Conservancy
(UC) environment designation. The existing LOS zoning was reviewed and determined
consistent with the UC when the SMP was comprehensively updated in 2008; however
this Comp Plan Amendment and Rezone also rezones the area within the Shoreline
Jurisdiction and that has not been reviewed for consistency with the City's SMP. UC is
generally a low intensity designation when water-oriented uses, public access/recreation,
and environmental protection/preservation are given priority. The City's 2008 SMP
Shoreline Restoration Plan (at 113 & 114) and the 2005 Snohomish River Basin Salmon
Conservation Plan actually identify the subject property as one of four potential salmon
recovery project sites within Monroe's boundaries. This Comp Plan Amendment and
Rezone from Limited Open Space to General Commercial appears to be inconsistent
with those priorities and the goals of RCW 90.58.020.

11. Mitigation is not included. The first step in mitigation sequencing in avoidance, then
minimization, restoration and finally compensatory mitigation. This DSEIS fails to
consider basic avoidance and minimization actions that could reduce the adverse
environmental impact of this proposal. For example,

e Parcel D and E could be eliminated from the Comp Plan Amendment and
Rezone. These two parcels are almost entirely covered in critical areas and
buffer plus commercial access upgrades would need fo cross the slough/stream
and would likely have an adverse impact. In fact, many intrinsic impacts
associated with creating a commercial ingress and egress (especially for access
to Parcel D) are not even included within the development area even though
commercial development could not occur on that parcel without crossing the
slough itself. The existing crossing may be sufficient for single-family residential
or agricultural access, but would require extensive upgrades including expansion,
impervious surface and a new culvert in order to provide commercial use access.

¢ The Rezone could be limited to only areas outside the floodplain, wetlands,
streams and steep slopes therefore not requiring the compensatory flood storage

15 East Monroe Comprehensive Plan Amendment & Property Rezone 2015 Draft Supplemental
Environmental Impact Statement, at 8.
16 East Monroe Comprehensive Plan Amendment & Property Rezone 2015 Draft Supplemental
Environmental Impact Statement, at 8.
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and other impacits that would likely occur within the Shoreline Jurisdiction and/or
within critical areas buffers.
e The proposed action could be placed on hold pending an approved access plan.

In accordance with WAC 197-11-420 EIS preparation this SEIS “...is the responsibility of the lead
agency, but or under the direction of its responsible official...no matter who participates in the preparation
of the EIS, it is the EIS of the lead agency. The responsihle official, prior to distributing an EIS, shall be
satisfied that it complies with these rules and the procedures of the lead agency.” As the City's
responsible SEPA official, we hope that you will take the time to review and careful consider our
comiments. We believe that they demonstrate that this DSEIS does not comply with WAC 197-
11 and that it is still inadequate to properly inform the decision makers and the public of the
environmental impacts of this proposed Comp Plan Amendment and Rezone.

For the above outlined reasons, we respectfully request that the City reconsider the adequacy of
this EIS as a matter of law.

Thank you for considering these comments.

The Blair Family -

Misty Blair, Jim Blair, Brett Blair, Matt Blair, Gabe Wood
15403 Calhoun Rd, Monroe, WA 98272

Brandi Blair
328 S. Lewis Street, Monroe, WA 98272
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The Importance of Healthy
Floodplains to Puget Sound Salmon

How do floodplains contribute to healthy salmon runs?

Floodplains are vital to the health and viability of Pacific salmon runs because they
provide important habitat during the freshwater phase of the salmon life cycle.

In particular, healthy floodplains contribute to the biological processes necessary
for salmon survival by:

¢ Inundating and creating access to spawning and rearing habitat during high
flow seasons;

o  Allowing large woody debris to accumulate for ecologically sound, complex
habitat;

e Providing off-channel areas with high abundance of food;
¢ Allowing younger, smaller salmon into areas where there are fewer predators;

¢ Providing refuge for juvenile salmon to avoid high flow volume and velocities,
allowing them to rear as long as necessary and conserve energy for their entry
to the ocean;

e Providing coarse beds of sediment through which flow passes, which filters
nutrients and other chemicals to maintain high water quality; and

e Providing an expanded area for depositing and storing excess sediment, par-
ticularly fine sediment. This reduces the effects of turbidity on fish.

Additionally, the water storage and recharge function of floodplains ensures a
source of cold water in summer months. Water seeps into the groundwater table
during floods, recharging wetlands, off-channel areas, and shallow aquifers. In
turn, these areas release water to the stream during the summer months. Without
this recharge, flows are typically lower and water is warmer. Finally, the ground-
water storage/recharge process reduces the likelihood of high-energy flood events
that can scour away salmon nests during the winter months.

" What does the best available science tell us about
floodplains and their relationship to salmon?

. Connectivity

Floodplain connectivity, forage, and natural cover

. in the form of undercut banks and backwaters are

| important for the long-term productivity of salmon
populations. When rivers are connected to flood-
plains, floodwaters and channel migration are able
to disperse and develop channels away from the
mainstem. This off-channel habitat provides impor-
tant refuge for young salmon.
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- more than mainstem habitats to grow.'

Rearing Habitat

Coho salmon in particular rely heavily on floodplain habi-
tat for rearing. Juvenile coho show strong preference for
pools and woody debris cover in the summer months and
for side-channel and pond habitats in the winter months.
But other salmon species also depend on functioning
floodplain habitat. Chum salmon, for example, rely pri-
marily on floodplain areas for spawning. Chinook juve-
niles use the floodplain for rearing when it is inundated.

How does development impact floodplains?

Large portions of floodplains no longer function in their
natural form because they have been restructured to meet
urban and agricultural needs. Development affects flood-
plain by disconnecting river channels from their floodplain
and by destroying natural riparian upland and wetland
vegetation.

There is a direct relationship between this loss of flood-
plain function and trends in declining salmon runs. In par-
ticular, altering the natural processes that allow habitat to
form and recover from disturbances such as floods, land-
slides, and droughts has the following effects on salmon:

¢ Elimination of off-channel habitats and refuge areas;
e Increased flow velocity during flood events;

 Increased severity and frequency of peak and low
flows;

¢ Reduced subsurface flows and groundwater contribu-
tions to the river;

e Simplified habitat complexity, due to loss of large
woody debris, meanders, and side channels; and

° Reduced shade that helps to regulate water tempera-
tures.

When viewing these effects on a regional scale, the rela-

~ Mainstem
% Floodplain

LIOIISHIP DELWEEH 1100apiauls ana
salmon production is pronounced.
For instance, roughly 73 percent
- of the wetland vegetation in major
deltas of Puget Sound rivers have
been lost in the last 100 years.
This loss of functioning habitat
directly correlates to the declining
status of salmon runs. However,
it is one factor among many. Loss
i of functioning habitat in conjunc-
tion with disconnected mainstem
{  and tributary habitat due to dam

' operations, unsustainable harvest
practices, and hatchery operations

RIFFLE
- Inthe lower Elwha River, juvenile salmon used floodplain habitat (pools, glides and riffles) ' have all contributed to the listing

¢ of Pacific salmon under the Endan-
7 gered Species Act (ESA).

How do funictioning floodplains confribute to ecosystem
health?

Currently, salmon listed under the Endangered Species
Act in Puget Sound include Puget Sound Chinook salmon,
Puget Sound steelhead and Hood Canal chum salmon.
Functioning floodplains allow for effective habitat forma-
tion—providing refuge to salmon, increasing their energy
reserves, and protecting the reproductive processes neces-
sary for salmon recovery. To achieve recovery objectives,
like adequate population distribution and genetic diversity,
it is important to both preserve and restore those flood-
plains used by salmon.

Floodplains not only serve an important role in the fresh-
water phase of the salmon life cycle, but they contribute
to the health of the larger ecosystem as well. Salmon, for
instance, is the primary food source for numerous other
species.

'Pess, G. R, M. L. McHenry, T. J. Beechie, and J. Davies. 2008, Biological impacts

of the Elwha River dams and potential salmonid responses to dam removal.
Northwest Science 82 (Special Issue):72-90. Photo: John McMillan

Functioning floodplains are part of healthy ecosystems

During high water episodes, floodplains provide a vast
low-water-velocity area where suspended particles fall out
of the water column and are deposited. These materials are
a result of higher water velocity upstream which scours the
channels, cleaning the gravels and cobbles and reducing
their width:depth ratio. The resulting clean gravel and
cobbles are a better environment to aerate salmon eggs, to
provide cover far juveniles and invertebrate forage species.
The deeper, narrower stream is an ideal habitat for growing
salmon and reduces solar heating. Not coincidentally, this
process also contributes to excellent soil quality on the
floodplains. Those superb soils support complex vegetation
_ development.
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Focus Sheet

Focus on Flood Plain Management
Assistance Program

Aerial view of Chehalis River floodplain, Decemr 200

Asslstance for Communities

As many Washington communities grow, flood plains have become
desirable areas to develop. Flood plain management aims to reduce
losses to life and property — while protecting the natural resources
and functions of a flood plain. Communities can reduce risks with
proper planning, regulations, and mitigation measures when they
develop in flood plains. The Federal Emergency Management
Agency (FEMA) and Washington State Department of Ecology
(Ecology) can also provide assistance to these communities. The
National Flood Insurance Program (NFIP) is one resource for
communities with flood plain areas.

Flood Plain Management

When a community builds in a flood plain, it should:

e Adopt local land use regulations, including construction practices,

based on the traits of each flood plain.
e Take steps to put planning and mitigation measures in place to
offset the possible adverse effects of developing in a flood plain.
o Raise awareness among property owners and the public to help
them understand the potential risks of flood hazards — and what
they can do to reduce the threat to human life, safety, property,
and public health

g ECOLOGY
Shorelands and Environmental Assistance March 2008

BACKGROUND

A flood plain is the flat or nearly
flat land that borders a stream,
river, or other water body and
experiences occasional floods
in typically dry areas. It
includes:

o The floodway or stream
channel and adjacent areas
that carry higher velocity
flows.

o The flood fringe or the area
on either side of the
floodway that floodwaters
inundate, but generally flow
more slowly.

Flood plains perform vital
functions. They store flood
waters, recharge aquifers and
provide habitat for wide variety
of fish and wildlife. Wet flood
plain soils also can contain
nutrients that provide rich,
fertile farm land.

Contact information:

Ecology Headquarters
Dan Sokol
360-407-6796
Dsok461@ecy.wa.gov

Northwest and Central
Washington

Chuck Steele
425-649-7139
chst461@ecy.wa.gov

Southwest Washington
Kevin Farrell
360-407-7253
kfar461@ecy.wa.gov

Eastern Washington
Ted Olson
509-329-3413
tols461@ecy.wa.gov
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National Flood Insurance Program (NFIP)

Flooding can cause great damage to dwellings, buildings and other
development in a flood plain. The National Flood Insurance Program
(NFIP) run by FEMA helps lower the economic effects of flooding.

NFIP lowers flood-related disaster costs by shifting the burden from
general taxpayers to the property owners and businesses in a flood
plain. The federal program provides coverage for flood damages not
usually available on the private market.

NFIP ties insurance rates and flood plain management activities to the
“base flood elevation” in each unique flood plain. Some people call
the base flood elevation the “100-year flood” elevation — a term that
might seem a bit misleading. A 100-year flood means that the water
in a flood plain has a 1 percent chance of reaching the base flood
elevation in any given year. It does not mean that a 100-year flood
only happens every 100 years.

Under NFIP, local communities must adopt building and land use
regulations that meet minimum federal and state standards. While the
federal standards are minimum standards that apply nationally,
Washington urges local governments to adopt higher standards to
address the flood risks unique to their community. To get NFIP
coverage, communities must agree to follow federal flood plain
development rules. For example:

o Federal rules don’t allow communities to build lower than the
base flood elevation. The state encourages communities to place
buildings in a flood plain at least one foot above the base flood
elevation level.

o Federal rules allow any method, such as compact dirt pads,
concrete, rock and sand, to raise structures in a flood plain to meet
the base flood elevation level. The state encourages communities
to use “flow through” construction such as posts and pilings to
keep flood damage to a minimum, reduce environmental impacts,
and maintain flood storage capacity.

e Federal rules place no restrictions on the type of facilities that
communities can build in a flood plain, such as homes, businesses
and important infrastructure. A U.S. Presidential executive order
prohibits federally-funded infrastructure such as government
buildings, hospitals, and electrical stations from being built in
flood plains — unless there are no other viable options.

Local jurisdictions with better land use controls for flood plains get
lower premiums on flood insurance

December 2007 Chehalis River
Flood photos

5 at Chamber Way exitin
Centralia

I-5 at exit 81 in Centralia

Special accommodations:

If you need this publication in
an alternative format, call the
Shorelands and Environmental
Assistance Program at 360-
407-6096. Persons with hearing
loss, call 711 for Washington
Relay Service. Persons with a
speech disability, call 877-833-
6341.
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State and Federal Roles in the NFIP

In addition to managing the NFIP, the federal government conducts engineering studies and publishes
maps that identify the flood hazard areas in each community. In Washington the state coordinating agency
for the NFIP is the Department of Ecology (Ecology). Ecology works with FEMA and local governments
to address state concerns. The state provides technical assistance to local communities regarding flood
plain management issues. The state also assists FEMA by evaluating community flood plain management
programs, and reviewing and approving local ordinances. Property owners must purchase and maintain
NFIP insurance for any structures in regulated flood hazard areas if they have any federally-backed loans
or mortgages. Policy holders can buy coverage and make claims through any licensed insurance agent
handling NFIP policies.

Regulatory Measures

Local, state, and federal government develop regulations to
address flood plain concerns. Communities face tough
.y choices about developing in flood plains. In some cases, local
topography, past development patterns, and other land use
decisions can deeply affect how and if communities can
~ develop in a flood plain. Local flood plain development rules
“< can include flood damage prevention ordinances, critical

4 areas ordinances, and building codes. Other local duties
. include:

e Requiring permits for all flood plain development.
e Ensuring specific measures are met regarding land
alteration and construction.
Home destroyed by floods in the Upper Cowlitz ~ © Obtaining elevation and “flood proofing” certification.
watershed in November 2006 e Maintaining records
e Enforcing compliance

Hazard mitigation

To offset the physical changes to the environment that building and development can cause in a flood
plain, communities should also adopt mitigation measures to reduce potential flood damages. They should
tailor these to address the specific hazard and hydrogeologic conditions in a particular area. Flood hazard
mitigation can include building levees, dikes, floodwalls, dams, bank armoring, and diversion channels.
Other tools also might include buying flood-prone properties, or relocating and elevating structures.
Communities should base these measures on in-depth planning including creating:

e Comprehensive Flood Hazard Management Plans to determine the need for flood hazard
management work, assess alternatives, analyze environmental impacts, evaluate problems and
proposed solutions, and prioritize recommendations through Ecology.

e Community Hazard Mitigation Plans, which FEMA and the state Department of Military’s
Emergency Management Division (EMD) require for FEMA hazard mitigation funding.

e Flood damage reduction project feasibility studies that involve a specific engineering
analysis of an identified local condition — and the benefits and impacts of the proposed measure.
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Other projects can include:

e Emergency flood-related projects. Communities should limit these to flood-related work that requires
immediate action to protect public health, safety, and property.

Hazard mapping.

Flood warning systems.

Bank stabilization projects.

Purchasing property.

Federal, State and Local Assistance

FEMA and the U.S. Army Corps of Engineers (Corps) usually complete an in-depth analysis of known
major flood risks after federally-declared flood disasters. FEMA and the Corps typically provide financial
and technical resources, while also seeking varying levels of matching local funds. Ecology and EMD
coordinate between federal and local agencies, provide technical consultation, match funding support for
federal projects, and sometimes contribute significant funds for non-federal projects. Local governments
provide data and site-specific expertise, labor for project implementation, and funding for the local share
portion. Perhaps most importantly, local governments work to raise public awareness about flood plain
hazards.

Public Awareness

Raising public awareness about local flood risks in each community is crucial. Local governments must
identify the awareness needs of their citizens and coordinate with state and federal authorities to develop
programs tailored to their unique flood hazard issues. Local governments can use an array of education
and outreach tools, including classes and workshops, printed materials, and public service
announcements. At the national level, FEMA markets its NFIP using radio and television commercials.
FEMA also produces a wealth of flood plain management materials for states, communities, schools, and
interest groups. Find these at: www.floodsmart.gov. Ecology and EMD help distribute these materials and
also develop their own materials. They also hold meetings and workshops to help local governments meet
their communities’ specific needs. You can find information about flood plain management and hazards at
local libraries and schools.
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INTRODUCTION

The Monroe quadrangle map presented here is the latest of several 7.5-minute scale geologic maps that comprise a
years-long mapping effort to document surficial geology and structures in eastern King County and southwestern
Snohomish County, a populated region that is seismically active. To further this effort, we have added detailed field
observations and several types of geological analyses to existing data, including prior geologic mapping. Major
sources of geologic mapping include Tabor and others (1993), Booth (1990), and Associated Earth Sciences (1999,
2002b, 2010). We have also incorporated geotechnical findings from the Washington Department of Transportation,
King and Snohomish County Public Works Departments road and bridge engineering studies, and surface and
subsurface information obtained by several geotechnical companies for site-specific projects, some of which are
referenced below. A data supplement for this study (Dragovich and others, 2011) provides a compilation of
radiocarbon, optically stimulated luminescence (OSL), and infrared stimulated luminescence (IRSL) age
information for Quaternary deposits and U-Pb age data for a Tertiary tuff. It also includes new geochemical and
petrographic data, as well as fault, neotectonic, potential field geophysical, and earthquake hypocenter information
and further interpretation of the sedimentary provenance, stratigraphy, sedimentology, igneous petrogenesis, and
tectonics of the area. To aid our geographic descriptions, we informally name the uplands covering the southeastern
part of the map area the ‘southeast highlands’ (SE highlands)(see Fig. 3 on map sheet}—an extensive rocky upland
from ‘High Rock’ on the northwest to Cherry Creek on the southeast. Also the finger-like upland north of the
Skykomish River, southeast of Woods Creek, and area surrounding age sites OW-8 and OW-5 is informally named
‘Cougar Ridge’. We follow the nomenclature of Booth (1990) for the naming of glacial features, such as Vashon
proglacial lakes. We herein informally name all the faults, folds, and geomorphic features shown on the geologic
map, such as the Monroe fan.

TERTIARY TO QUATERNARY DEFORMATION AND SEDIMENTATION ALONG THE
RATTLESNAKE MOUNTAIN AND SOUTHERN WHIDBEY ISLAND FAULT ZONES

Fault Nomenclature, Activity, and General Structure

Geologic mapping of the Monroe 7.5-minute quadrangle is a continuation of our efforts to better understand the
connection between the Rattlesnake Mountain fault zone (RMFZ), initially mapped by Walsh (1984) in the North
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Bend area, with the southern Whidbey Island fault zone (SWIF). The SWIF was recently extended eastward by
Sherrod and others (2008) to the Maltby 7.5-minute quadrangle directly west of the Monroe quadrangle. Dragovich
and others (2007, 2009a,b,¢, 2010a,b) extended the RMFZ through the Fall City, North Bend, Snoqualmie, and
Carnation 7.5-minute quadrangles and correlated this broad fault zone with the SWIF of Sherrod and others (2008).
Major faults of the RMFZ in the Carnation 7.5-minute quadrangle directly south of the map area include, from
northeast to southwest, the Cherry Valley fault, Snoqualmie Valley faults no. 1, 2, and 3 (SVF-1, -2, -3), and
Rattlesnake Mountain faults no. 1 and 5 (RMF-1, -5). The Cherry Valley fault, SVF-1, and the Cherry Creek fault
zone are extended into the Monroe quadrangle. (See Dragovich and others [2007, 2009a,b,c, 2010a,b] for earlier
mapping of the SVF-1 to -3, and RMF-1 through RMF-11 in the Fall City, Snoqualmie, and North Bend areas.) The
northeast-trending Cherry Valley fault zone is conjugate to the northwest-trending RMFZ and likely merges with
this major fault zone in the Carnation quadrangle (Dragovich and others, 2010a,b). RMF-1 is the main strand of the
RMFZ and was correlated by Dragovich and others (2010a,b) with the Cottage Lake lineament of the SWIF of
Sherrod and others (2008), mapped directly southwest of the map area. For the remainder of this document the
correlated RMFZ and SWIF composite structure is called the SWIF.

The SWIF from Monroe to the south is likely a strike-slip fault zone and has some active or potentially
active fault segments (Dragovich and others, 2007, 2009a,b,c, 2010a,b), some of which align with probable active
fault strands mapped by Sherrod and others (2008) in the Maltby area west of this study area. (See Dragovich and
others (2010a) for a detailed discussion of individual fault strands, including fault-strand geophysics, structure,
certainty, and activity directly south of the map area.) Not all faults in the SWIF are northwest-trending strike-slip
faults; reverse faults in the Carnation and Monroe quadrangles include (1) the Carnation faults of Dragovich and
others (2010a,b), and (2) the informally named Monroe and Fontal Road faults (this study). These reverse faults are
tentatively interpreted to be strike-slip duplex structures and are associated with flexural slip anticlines and synclines
that parallel these east- to east-northeast-trending faults. This interpretation is made on the basis of (1) parallelism of
these structures, (2) current north-south compression of the Puget Lowland, (3) geophysical data, and (4) limited
kinematic data in subsidiary fault zones. The northerly vergence of these reverse faults in the Monroe quadrangle is
opposite to the vergence of the Carnation faults to the south. This opposite vergence may demark a pop-up or
positive flower structure within the SWIF. 1t is noteworthy that this pop-up occurs where bedrock is shallow or at the
surface, such as along the SE highlands. Active uplift of the SE highlands via transpressional reverse faulting may
explain the vertical and lateral distribution and structure of ancient Pleistocene alluvial deposits as discussed briefly
below.

. Current seismicity and outcrop structures indicate that the Cherry Valley fault and the Cherry Creek fault
zone are probable active or potentially active structures in the Monroe quadrangle; the remaining mapped faults in
the map area are potentially active or not active as discussed further in Dragovich and others (2011). For example,
deformation observed in Pleistocene deposits near the Cherry Valley fault differs from the ice-shear soft-sediment
deformation noted in advance lake deposits and is interpreted to be of likely tectonic origin. This northwest-trending
fault was previously interpreted to be the northeastern boundary of the SWIF in the Carnation area by Dragovich
and others (2010a,b). However, our more current mapping suggests that the SWIF is bounded on the north by a fault
or faults that control the west-northwest trending Snohomish valley near Monroe. The 1996 Duvall earthquake
epicenters (max. M;=5.3) occurred in the southeastern comer of the Monroe quadrangle and originated at a shallow
depth (~2-8 km) along the Cherry Creek fault zone (Dragovich and others, 2010a,b, 2011). This fault zone is an
apparent northeast-trending conjugate fault to the SWIF, similar to the northeast-trending Tokut Creek fault in the
Snoqualmie 7.5-minute quadrangle (Dragovich and others, 2009a,b).

Some Pleistocene deposits are have distinct liquefaction sedimentary features, particularly pre-Vashon
nonglacial deposits but locally including some Vashon deposits. Liquefaction is widespread and also occurs in all
ancient alluvial sediments of at least three nonglacial intervals. (See ‘SP’ below.) The extent and intensity of bed
liquefaction suggests that Quaternary tectonism is the primary disturbance mechanism, rather than landsliding or
glacial ice shear, similar to conclusions of Dragovich and others (2007, 2009a,b,c, 2010a,b, 2011). Liquefaction
features include sand dikes, flames, destroyed or chaotic bedding, (rootless) tight to isoclinal folding, and rare dish
structures. Some of the best-exposed areas of intense liquefaction are located at significant sites 1G, 37D, 46A, 46W,
49H, and 56B (Dragovich and others, 2011). This liquefaction probably records seismic shaking in saturated ancient
alluvial environments.
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Pull-Apart and Inverted Basins and Ancient Snoqualmie and
Skykomish River Alluvium in Pleistocerie Nonglacial Units

Throughout the Snoqualmie valley, ancient Snoqualmie River alluvium representing several nonglacial intervals is
pervasive, mappable, and has a vertical and lateral distribution and internal structure that imply significant tectonic
control of these old river deposits within the broad SWIF. The distinct Snoqualmie River provenance (SP) of these
deposits is discussed in Dragovich (2007) and Dragovich and others (2007, 2009a,b,c; 2010a,b, 2011). SP strata that
are similar to modern Snoqualmie alluvium dominate older nonglacial deposits such as Olympia beds (unit Qcg) and
the Whidbey Formation (unit Qcws). During this study we discovered that Pleistocene nonglacial units in the
northern part of the map area are ancient Skykomish River alluvium, which has a provenance very similar to the
ancient SP alluvium. ‘SP’ below refers to ancient and modern alluvium with a Skykomish and Snoqualmie
provenance. SP has a distinct granodiorite to granite Tertiary batholith and volcanic provenance signature with
significant monocrystalline quartz (~10-20%), plagioclase, volcanic and sedimentary lithic clasts, granitic lithic
clasts, and potassium feldspar and lesser, but significant, green pleochroic hornblende and biotite. The ratio of
monocrystalline quartz to polycrystalline quartz is distinctly high and comparable to SP nonglacial (units Qco,
Qcws, Qch, Qepf) and modem Skykomish and Snoqualmie River alluvium (unit Qa). Geochemically, SP is very
similar to modern alluvium and can be distingnished from glacially derived samples because: (1) nonglacial samples
have higher average major element values yet lower average SiO, than glacial samples; (2) nonglacial samples have
higher abundances of low field strength elements (for example, Pb, Ba, and Sr); and (3) nonglacial samples have
higher chondrite-normalized La/Lu ratios (Dragovich, 2007; Dragovich and others, 2010a, 2011). Both the
petrography and geochemistry show that nonglacial sands are predominantly derived from an arc source, whereas
glacial sands are from arc sources and older accreted sedimentary and metamorphic terranes.

We apply the growth folding, pull-apart, and inverted basin models to the structures and stratigraphic
relations we observe within the SWIF and extend these structural-stratigraphic concepts to Quaternary sirata. For
example, a SWIF pull-apart basin is hypothesized south of the present map area where the Miocene volcanic rocks
of Snoqualmie Falls of Dragovich and others (2009a,b) are likely the result of intrusion of the Snoqualmie batholith
along RMF-1 around Snoqualmie, synchronous with fault-controlled basin deposition for the volcanic rocks of
Snoqualmie Falls within the RMFZ strands. Much younger inversion of sub-basins was hypothesized along the
length of the SWIF in the Snoqualmie valley (Dragovich and others, 2007, 2009a,b,c, 2010a,b, 2011; Littke and
others, 2009) whereby the Snoqualmie River has been structurally trapped within the SWIF basins during the
Pleistocene. Some of this ancient SP alluvium is anomalously thick. It is commonly tilted or broadly folded and is
observed at many stratigraphic levels and variable elevated positions along the Snoqualmie and Skykomish valleys.
The thickness and structural style of nonglacial SP strata suggest that they are entrained in SWIF pull-apart basins
and were locally uplifted to form shortened (formerly extensional) inverted basins. The transition from
transtensional to transpressional basins is indirectly evidenced by the exceptional thickness of some of the alluvial
basin sediments that are now tilted, folded, and (or) uplifted in blocks between apparent subparallel faults, In this
hypothesis, formerly extensional pull-apart basins are uplifted as a result of kinematic changes along the fault zone.
We previously postulated that ancient SP sequences up to ~800 ft (~250 m) thick south of the quadrangle formed in
fault-controlled transpressional or transtensional basins along the SWIF. In the present study area, geotechnical
borings in several locations across the Snoqualmie and Skykomish valleys indicate that micaceous SP Pleistocene
sands and silts with peat are 100 to 200+ ft (30-61+ m) thick (for example, Snohomish Co. Dept. of Public Works,
2002). Observations such as these beg the question: To what degree can active SWIF tectonism control the '
thickness, deformation, and stratigraphic geometry of ancient alluvial sediments in the area. Also, does normal river
aggradation allow for alluvial deposits with thicknesses in excess of ~100 fi? Although further work is required,
there seems to be a link between the activity of the SWIF strands that bound the inferred basins and the exceptional
thicknesses of ancient SP alluvium, Also, our new Quaternary age information combined with outcrop structural
data suggest that SP strata, such as the Olympia beds, Whidbey Formation, and Hamm Creek formation of Troost
and others (2005), have been uplifted along the Monroe fault inferred along the Skykomish valley and perhaps
down-dropped along the inferred Monroe syncline (Cross Section B). For example, the southerly tilt of ancient
alluvium in units Qco, Qcws, and Qcpf north of the Skykomish River is tentatively interpreted to be the result of
folding along the northern limb of the proposed Monroe syncline. The age, structure, and distribution of ancient SP
alluvium suggest that the Skykomish River has migrated southward since the late Pleistocene, possibly as a result of
tightening of the Monroe syncline. In this model, the amount of tilting of ancient SP alluvium increases with age,
and younger alluvium, such as Olympia beds (unit QCo), are inset against oldér units, such as the Whidbey
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Formation (unit Qcws). Offset along the Monroe fault may be actively uplifting the SE highlands. Active uplift is
suggested by the distribution and internal structure of ancient SP alluvium, the shape of the highlands and
surrounding gravity isopachs, and outcrop-scale structures obsetved in both bedrock and Quaternary deposits. Some
uplift of Olympia and Whidbey Formation SP deposits seems likely given the distribution, elevation, age and
structure of these SP beds across the map area.

ISOSTATIC GRAVITY AND AEROMAGNETIC ANALYSES
FOR THE MONROE QUADRANGLE

Aeromagnetic data come from a project contracted by the U.S. Geological Survey in 1997 (Blakely and others,
1999). An unpublished regional database constrains the isostatic gravity anomalies for this region. (See Anderson
and others [2006] for an overview of this database.). Information on data reduction is included in the data
supplement (Dragovich and others, 2011). Cross sections produce predictable magnetic and gravity anomalies,
constrained by physical property measurements for units in the region (Dragovich and others, 2011). Though all of
the andesitic flows of the volcanic rocks of Mount Persis are moderately to highly magnetic (Dragovich and others,
2011), the most magnetic geologic unit of the quadrangle is associated with basaltic flows in the volcanic rocks of
Mount Persis (unit Evbp). These basalis are exposed coincident with one of the strongest magnetic anomalies on the
map (BA on aeromagnetic map, Fig. 1 on map sheet) and predominantly control the magnetic anomalies on the map
and in the models. We have interpreted that another strong anomaly in the southwest corner of the map (BF, Fig. 1)
may be due to large percentages (~50%) of basalts included in the buried Mount Persis units within the Seattle basin.
Based on the spatial limitation of the flows within basin accommodation spaces, we interpret the source to be
generally east of the map area; flows therefore traveled long distances to be preserved in the ancient lowlands. This
interpretation is consistent with the linear shape of magnetic anomaly BC (Fig. 1). This linear geophysical anomaly
may reflect an Eocene tributary channel feeding these flows into the basin. Isostatic gravity anomalies largely reflect
the Seattle basin deepening westward, thus the overall gradient with decreasing anomaly values to the west. Other
smaller amplitude magnetic highs on the quadrangle are likely related to lithologic variations within the Mount
Persis between more strongly magnetic andesitic flows and other volcaniclastic and tuffaceous components with low
magnetization values. Gravity anomalies strongly support the position of the Cherry Valley fault and its role in
producing a large offset on the basement rock with west side down (geophysical model A—A’, Fig. 2 on map sheet),
as well as the large vertical offset on the Monroe and High Rock faults (geophysical model B-B’, Fig. 2). Discrete
basalt flows modeled at depth on B-B’ may connect to exposed unit Evbp just to the west of the line (magnetic
anomaly BA, Fig. 1). Magnetic anomalies produced by offset of these units by the Monroe and associated reverse
faults match our medel and strengthen our interpretation of the position and offset along these faults. These large
fault offsets imply that the SE highlands are a long-lived geologic feature.

DESCRIPTION OF MAP UNITS

We used the Udden-Wentworth scale (Pettijohn, 1957) to classify unconsolidated sediments, Dickinson’s (1970)
terminology for sandstones, and Le Maitre and others’ (2002) terminology for volcanic rocks. Clinopyroxenes are
collectively described as ‘augite’ but may include other petrographically similar varieties. We use the time scales of
the U.S. Geological Survey (USGS Geologic Names Committee, 2007) and Wolfe and others (1998). Description of
weathering rinds on basaltic clasts follows the methodology of Colman and Pierce (1981). Thin-section point-count
data on the sand-size fractions aids differentiation of several glacial and nonglacial units. An important
compositional discriminator for Quaternary strata found in these studies is the average percentage of
monocrystalline quartz (Qm) versus quartz-mica tectonite / polycrystalline quartz / chert (Qp) versus potassium
feldspar normalized to just the three-component system and shown as Qm,Qp,PF, (Dragovich, 2007; Dragovich and
others, 2009b, 2010a,b). Qm,Qp,PF, provided below were obtained from these previous studies to the south as well
as petrographic examination of 41 sand samples from the present map area (Dragovich and others, 2011).
Percentages given for individual mineral or lithic grains in the unit descriptions are not normalized and represent the
whole clast population.
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Quaternary Sedimentary Deposits
HOLOCENE NONGLACIAL DEPOSITS

Qf Artificial fill and modified land (Holocene)—Mixed earth materials, including sand and gravel fill and
natural deposits that have been disturbed at major construction sites where the original strata have been
significantly obscured; includes artificial fill and modified land along parts of State Routes 2 and 203.

Qp Peat (Holocene)—Peat, muck, and organic silt and clay, with local thin beds of tephra; loose or soft.
Mazama ash is locally interstratified with Holocene peat (Knoll, 1967). Peat occurs in abandoned
channels in the Snoqualmie and Skykomish River valleys, as well as in the Cherry Valley alluvial plain
and in upland depressions, hummocks, and kettles over low-permeability glacial deposits. These bogs are
mapped mostly using LiDAR (Light Detection and Ranging), topographic maps, aerial photographs, and
previous mapping of Booth (1990).

Qa Alluvinm (Holocene)—Sand, silt, (cobble) gravel, gravelly sand, sandy pebble gravel, peat, and organic
sediments; sands ave gray to yellowish green-gray, weathering orange-gray to yellowish brown;
subrounded to rounded clasts; loose; well stratified and sorted; plane-bedded sands, wood debris, and
detrital wood are common. The lower-energy Snoqualmie River alluvium consists mostly of sand and silt,
with some clay, organic mud, and peat—typical of a meandering river depositional style. The higher-
gradient Skykomish River is dominated by cobble gravel deposits—typical of a higher energy, braided
river depositional style. Snoqualmie River sand (Qmysg ¢5Qp12.20PF12.26) contains distinct monocrystalline
quartz, plagioclase, and potassium feldspar, and minor but significant mica and homblende, and has fewer
metamorphic lithic clasts, chert, and polycrystalline quartz than northern-sourced glacial deposits. These
sands are compositionally similar to ancient SP alluvium in pre-Fraser nonglacial alluvium (units Qco,
Qcws, Qch, and Qcpf) and have a Snoqualmie batholith and Tertiary volcanic igneous signature and an
intermediate, continental-arc geochemistry (Dragovich, 2007; Dragovich and others, 2007, 2009a,b,c,
2010a,b, 2011). Skykomish River alluvium is compositionally very similar to Snoqualmie River
alluvium, due to the similar basin geology, and contains distinct monocrystalline quariz, plagioclase, and
potassium feldspar, and minor but significant mica and hornblende. Granitic lithic clasts are significant
and the provenance is strongly influenced by the Tertiary granitic to granodioritic bodies, such as the
Index and Grotto batholiths (Dragovich and others, 2011). Similar to Snoqualmie River sands, the
geochemistry of Skykomish River sands suggests they were derived from an intermediate, continental-arc
source (Dragovich and others, 2011), Woods Creek alluvium channel deposits located in the northern part
of the study area are mostly pebble gravel and gravelly sand derived from local sources. Subsurface
information suggests that modern alluvium is typically thin (~10-50 ft; ~3—4.5 m thick) over much of the
map area (Cross Sections A and B). Associated Earth Sciences (2001b) obtained a radiocarbon age of
1,760 £70 yr B.P. from wood in Snoqualmie River alluvium directly south of the quadrangle near the
intersection of Novelty Hill Road and Snoqualmie Valley Road (Dragovich and others, 2010a). Locally
divided into:

Qa;  Levee deposits (Holocene)—Sand, silt, and mud; brownish gray to yellowish brown;
subrounded to rounded clasts; loose; well stratified and sorted; plane bedded to ripple cross
stratification common, with local bioturbation. Levees are mapped only along the current
margins of Snoqualmie and Skykomish River channels where wedge-shaped accumulations of
overbank flood sediments are observable on topographic and contoured lidar-based maps.
Levees form at the edges of channels where floodwaters lose much sediment-carrying ability
as rising floodwaters decelerate. The contact with the broad valley floodplain is inferred from
the contoured lidar data where the wedge grades into the flatter floodplain. ’

Qoa  Older Alluvium (Holocene to latest Pleistocene)}—Cobble gravel to pebble gravel, sand and silt with
minor peat, and organic sediments; sands are gray to brown; subrounded to rounded clasts; loose; well
stratified and sorted; plane-bedded sands common. Older alluvium is mapped along the margins of the
Skykomish valley as terraced bodies that are elevated 10 or more feet (several meters) above the
floodplain and are inset against Pleistocene glacial and nonglacial deposits. Contacts are the result of field
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mapping, lidar elevation information, and previous mapping by Booth (1990), who also mapped several
unit Qoa bodies north of the Skykomish River in the adjacent Sultan quadrangle. We cannot distinguish
between Skykomish River fluvial incision due to changes in base level or sediment input and (or) incision
due to tectonic uplift as the cause of the isolation of these elevated terraces (Dragovich and others, 2011).

Qls  Landslide deposits (Holocene to latest Pleistocene}—Diamicton or boulder gravel; contains minor sand
or gravel beds where locally modified by stream processes; includes a few areas of thick colluvium; loose
or soft; typically poorly sorted and nonstratified. Clasts are angular to subangular where derived from
bedrock, but may contain mostly rounded clasts where landslides originate in Quaternary deposits.
Landslides include rock falls, stump-earthflows, debris slumps, and debris flows. (See Varnes, 1978a,b,
landslide classification system.) This unit may include chaotic, stratified slump blacks or debris-flow
aprons originating from unstable recessional deposits perched on hillsides, particularly kames and
recessional deltas. Not shown are the numerous thin debris-flow chutes evident on some steep slopes by
lidar, Some landslides may be seismically induced or initiated during late Pleistocene deglaciation.

Qaf  Alluvial fan deposits (Holocene to latest Pleistocene)—Debris-flow diamicton, alluvial sand and
gravel, and local boulder gravel; loose; mostly poorly to moderately sorted; massive to moderately
stratified. The reduced gradient where streams emerge from confining valleys causes some of the
sediment load to be deposited as a fan. Deposits mapped as unit Qaf were distinguished from those in unit
Qls by location and the regular lobate geomorphology of alluvial fans. Fans were partly distinguished
using lidar elevation data. Some fans may have initiated as fan deltas that graded to glacial lake
Snoqualmie or Skykomish at the close of the last glaciation. (See ‘Monroe fan’ discussed in unit Qgod.)

PLEISTOCENE GLACIAL AND NONGLACIAL DEPOSITS
Recessional Deposits of the Vashon Stade of the Fraser Glaciation

Recessional sands have a mixed local (Cascade Range) and northern metamorphic-granitic provenance. For
example, most recessional sediments contain more local Cascade-provenance mélange belt and Tertiary volcanic
provenance clasts, such as metasandstone, meta-argillite, metachert, greenstone, volcanic lithic clasts, amphibolite,
and serpentinite, with low monocrystalline-quariz grain content and polycrystalline quartz greater than
monocrystalline quartz (Dragovich, 2007; Dragovich and others, 2009b; 2010a,b, 2011). As compared to average SP
strata (for example, units Qco and Qa; Qmisg.59Qp26.31PF13.14), average recessional sands contain liitle potassium
feldspar (Qm.4;Qp..ssPF.3) due to the scarcity of this mineral in metamorphic and plutonic rocks of the Cascades
directly north and east of the map area. Their geochemistry also suggests a mixed arc and sedimentary source
(Dragovich and others, 2011). Vashon deglaciation in the map area commenced about 14,000 yr B.P. along the
Cascade Range foothills directly to the east, and the map area was fully deglaciated by about 13,500 yr B.P. (Porter
and Swanson, 1998). The Puget lobe ice front receded across the map area in a northwesterly direction, depositing
recessional ice-contact, fluvial, deltaic, and lacustrine sediments. Many of these facies are laterally and vertically
gradational and commenly interfinger. During ice recession, a series of ice-marginal lakes and connecting
glaciofluvial channels formed behind the retreating ice lobe; the geometry, inset relations, and elevation of these
deposits reflect a general lowering of base level as lower valleys successively became deglaciated and new spillways
emerged during ice recession. These spillways controlled the level of glaciolacustrine lakes and connecting channels
that migrated westward and northward during deglaciation (Knell, 1967, Booth, 1990; Porter and Swanson, 1998).
Booth (1990) subdivided recessional outwash deposits into five stages of deglaciation and emphasized the
importance of both ice-marginal and subglacial meltwater paths. For example, some of the small southwest-trending
valleys traversing the glacial uplands may have originated as channels in subglacial tunnels. Our mapping also
shows that ice-marginal meltwater followed several elevated pathways during glacial recession, depositing kame and
lake sediments. Inset recessional outwash bodies are graded to a local base level that lowered over time and resulted
in younger inset recessional deposits. Glacial lake Snoqualmie was an ice-dammed lake that covered Snoqualmie
valley during deglaciation (Mackin, 1941; Booth, 1990; Dragovich and others, 2007, 2009a,c, 2010a,b). Glacial
lakes Snoqualmie and Skykomish of Booth (1990) were two separate proglacial lakes that likely merged as ice
tongues receded down the Snoqualmie and Skykomish valleys to the area near the City of Monroe.

Qglr  Recessional glaciolacustrine (glacial lake) deposits (Pleistocene)—Silt, clayey or sandy silt, and silty
sand, typically with scattered dropstones (stones dropped from melting icebergs); may contain lenses and
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beds of sand or gravel; loose or soft; massive, laminated to thinly bedded with some varve-like
rhythmites; kame lake deposits may contain some soft-sediment deformational features. Sediments
mostly deposited in relatively small proglacial lakes formed in kames or other upland ice-marginal
settings. Upward-coarsening sequences may begin as glacial-lake deposits (units Qglr and Qgos) and
grade into overlying terrestrial deposits (unit Qgof) as a result of progradation of fluvial-deltaic
complexes. Upward-fining sequences record waning lake sedimentation during ice recession.

Qgos Outwash sand (Pleistocene)—Sand and pebbly sand, with some interbeds of silty sand, silt, or gravel;
sands typically dark blue-gray; loose or soft; varies from nonbedded to weakly stratified to plane bedded,
laminated, and rarely crossbedded. Vertical and horizontal fining trends indicate deposition mostly as
shallow-water glaciolacustrine deposits. Unit Qgos complexly interfingers with recessional lake deposits
(unit Qgly), fluvial deposits (unit Qgof), and deltaic deposits or kame deltaic deposits (unit Qgod). Some
unit Qgos sands coarsen upward into unit Qgod sands and gravels, and often fine downward to unit Qglr
silty lake deposits due to deltaic progradation.

Qgod  Deltaic outwash and kame deltas (Pleistocene)—Sandy cobble gravel, gravel, pebbly sand, and minor
sand; sands are typically dark blue-gray, weathering to yellowish brown; loose; moderately to well sorted;
thin to very thickly bedded and well stratified. Deltas have high-amplitude planar foreset beds graded to
temporary ice-dammed lake levels. This unit includes either deltaic front portions of kames or ice-free
deltas graded to varying glacial levels. Delta sediments have a distinct Cascade or local provenance
similar to unit Qgof (for example, Dragovich and others, 2010a). It is common for deltaic deposits to
grade laterally to bottomset beds of glaciolacustrine sand (unit Qgos) and silt or clay (unit Qglr). Gravels
(unit Qgof) that cap deltas were fed by upland braided rivers, which vigorously incised the newly exposed
and unstable upland surfaces. Non-kame deltas lack evidence for near-ice deposition and are thus mostly
younger than nearby ice-contact deposits. The Woods Creek delta-front beds dip west to south as
determined from measurements in past sand and gravel pits within Monroe (this study and Booth, 1990),
and the delta is a large complex of glaciofluvial, deltaic, and glacial-lake deposits that was sourced by the
early outwash channels on the Woods Creek outwash plain (unit Qgof). The complex likely prograded
significantly into glacial lake Skykomish, forming a lobate delta front. Fluvial terraces on the delta top
record incision as glacial lakes dropped during glacial recession. The delta complex has a persistent
glaciofluvial-delta front interface at about 180 to 200 ft (5561 m) in elevation, similar to the front
interface to parts of the nearby High Rock kame complex on the SE highlands. Although conjectural, this
similarity in delta tops suggests a similar age. The Woods Creek delta and High Rock kame complex
might have formed a compound deltaic system that followed an ice margin occupying the northwestern
portion of the Monroe quadrangle prior to glacial lake Snoqualmie merging with glacial lake
Skykomish—thus the High Rock kame complex might have formed an ice-contact meltwater pathway
between glacial Iakes Snoqualmie and Skykomish. The varying elevation of these proglacial lakes
controlled the altitude of many delta tops, recessional channels, and the distribution of most
glaciolacustrine deposits. For example, it is apparent that delta tops are graded to lowering glacial lakes
Snoqualmie and Skykomish during deglaciation as ice receded in a north-northwesterly direction, with
delta deposits at successively lower elevations, such as in the High Rock kame complex. We suggest that
the Monroe fan (~60-70 ft apsl elevation) is a subtle low-elevation deposit that graded to the final glacial
lake episode in the Snohomish, Skykomish, and Snoqualmie valleys and represents the youngest Vashon
glacial deposits in the quadrangle. This fan is (1) graded toa glacial lake level of about 60 to 70 ft (18-21
m)(Cross Section B), and (2) evident on lidar. The elevated Woods Creek delta is likely partially
preserved as a result of the southern deflection of the Skykomish River by the lower elevation latest
Pleistocene Monroe fan, This fan has been defended against Holocene Skykomish River erosion by dense
Olympia beds that underlie the Monroe fan and are presently exposed along the terminus of Woods
Creek. Borings and test pit observations indicate that the Monroe fan forms a coarsening upwards
sequence from sands to cobble gravel as a result of latest glacial deltaic progradation into the emergent
Skykomish valley. Sands along the subtle western portion of the delta front are overlain by Holocene
Skykomish River overbank sediments (Associated Earth Sciences, 2000).
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Qgof  Fluvial outwash deposits (Pleistocene)—Bouldery cobble gravel, gravel, pebbly sand, sand, and rare
silt; loose; moderately to well stratified; commonly contains medium to very thick subhorizontal beds,
local bar or ripple crossbedding, and rip-up clasts. This unit lacks ice-contact sedimentary structures and
other geomorphic and stratigraphic evidence for nearby ice deposition, although unit Qgof in the High
Rock kame complex was likely ice-proximal. Unit Qgof was deposited as broad braided-river outwash
sediments along valley trains (Woods Creek outwash plain) or as topset beds on deltas (unit Qgod),
including the Woods Creek delta. Valley trains are typically southwest-trending recessional meltwater
pathways incised into older glacial deposits. Outwash terraces and meltwater channels generally decrease
in elevation to the west and southwest. Fluvial outwash terraces above deltas are due to fluvial incision as
glacial lake Skykomish or Snoqualmie levels dropped. The incision, dropping lake levels, and migrating
delta fronts results in compound nested deltas.

Qgic  Ice-contact deposits, undivided (Pleistocene)—Bouldery cobble gravel with lesser diamicton, silty
pebbly gravel, and (pebbly) sand and silt; loose; mostly moderately stratified and medium to very thickly
bedded; variably sorted with abrupt grain-size changes common. Ice-contact primary structures include
oversteepened and contorted bedding and other ice-shear or slump features producing variably dipping
strata. Soft melt-out, flow, and water-laid diamictons are interstratified with granular supraglacial,
englacial, and subglacial meltwater deposits observed rarely (see subglacial depositional model of Booth,
1984, 1986, 1990). The upper surface is typically hummocky and contains numerous kettle depressions,
indicating sedimentation in, around, and on stagnant or active ice in moraine and pitted outwash-plain
settings. Active ice recession in the Monroe quadrangle is evidenced by the general lack of ice-contact
deposits with kettled and hummocky dead-ice geomorphology. Locally divided into:

Qgik Ice-contact kames (Pleistocene)—Sand and gravel, pebbly sand, sand, and cobble gravel,
with rare lenses of diamicton (mostly flow till or melt-out till from buried sediment-laden ice
blocks); sands are typically dark yellowish gray to gray; loose; moderately to well stratified
and commonly medium to very thickly bedded; contains till or silt rip-up clasts, crossbedding,
cut-and-fill structures, and localized oversteepened or slumped bedding. Receding ice tongues
likely occupied the Snoqualmie and Skykomish valleys during recession (this study;
Dragovich and others, 2010b; Minard, 1985; Minard and Booth, 1988; Booth, 1990). These
elevated fluvial deposits were mapped where sedimentary structures, geomorphology, and (or)
geologic setting imply lateral ice-buttressing. A wasting ice tongue impinged upon the SE
highlands during ice recession, resulting in perched ice-contact deposits, such as the High
Rock kame complex, veneering parts of the valley walls. Unit Qgik may include some

. undivided kame delta deposits. In some kames, the fluvial deposits grade laterally into or
overlie divided kame deltas (unit Qgod) and (or) proglacial lake deposits (units Qgos and
Qglr), forming coarsening-upward deposits.

Qgog Qutwash gravel deposits, undivided (Pleistocene)—Bouldery pebble cobble gravel to pebbly sand;
loose; massive to crudely bedded; deposited mostly as ice-contact deposits, including kame outwash
bodies, but may include any of the gravelly Vashon recessional facies, including fluvial outwash. We
were were unable to assign a depositional environment to these gravelly recessional deposits because of
their generally poor exposure. Similar to the Camation quadrangle directly to the south (Dragovich and
others, 2010b), the current map area apparently lacks the late-glacial strandlines and associated glacial
lake beach deposits (unit Qgog) mapped in the Fall City and North Bend quadrangles by Dragovich and
others (2007, 2009a,c).

Advance Proglacial and Subglacial Deposits of the Vashon Stade of the Fraser Glaciation

Deposits related to the Vashon Stade of the Fraser Glaciation of Armstrong and others (1965) occur widely across
the study area. Glacial ice and meltwater deposited drift and carved extensive areas of the southern Puget Lowland
into a complex geomorphology that provides insight into latest Pleistocene glacial processes. Throughout the map
area, numerous drumlins and flutes reveal that Puget lobe ice advanced over the map area from northwest to
southeast (azimuth ~140-150°). Ice advance occurred about 14,500 yr B.P. and blocked ancient rivers, creating
extensive témporary ice-dammed lakes across much of the area (Mackin, 1941; Booth, 1990). The resulting glacial

Comments page 46




GEOLOGIC MAP OF THE MONROE 7.5-MINUTE QUADRANGLE 9

lake deposits (unit Qgly) are widespread and complexly interlayered with proglacial river and delta sediments (unit
Qgav). Facies relations between units Qgay and Qgly, as well as thickness and areal distribution, indicate that one or
more large proglacial lakes progressively occupied significant portions of the map area during ice advance, similar
to findings south of the map area (Knoll, 1967; Dragovich and others, 2007, 2009a,c, 2010b). Advance outwash
(average ~QmyQpssPFs) and lake deposits are similar to other glacial outwash deposits, are a mixture of northern
and local Cascade detritus, and have a predominantly intermediate igneous provenance geochemistry with
contributions from accreted sedimentary or metamorphic material (Dragovich, 2007; Dragovich and others, 2009b,
2010a,b, 2011). Sands are polycrystalline quartz-rich, polymictic sediments, typically containing significant volcanic
and granitic lithic clasts, plagioclase, and metamorphic and sedimentary lithic clasts. Advance outwash contains
lower amounts of monocrystalline quartz and potassium feldspar than SP deposits such as the Olympia beds (unit
Qco, average QmsoQp2sPF14). Bedding is commeon in Vashon deposits. Beds in advance outwash and lake deposits
commonly have a primary dip to the east, southeast and south as a result of glaciofluvial or deltaic deposition away
from the advancing ice and into temporary glacially dammed lakes or onto steep-gradient and high-energy braided
streams sloping away from the advancing ice front, Thus dips of Vashon strata shown on the geologic map record
subtle paleocurrent directions and primary bedding sloping away from the ice as foreset beds on deltas or the lee
side of fluvial bar deposits and probably do not indicate significant tectonic tilting. This differs from the ancient
alluvial nonglacial deposits (for example, unit Qco) which are dominated by overbank (flood) sediments having
originally sub-horizontal primary bedding deposited along flat alluvial floodplains.

Qglty  Vashon lodgment till (Pleistocene)—Mixture of clay, silt, sand, and gravel (diamicton) with rare lenses
of sand and gravel; grayish blue to very dark gray; locally slightly weathered to mottled yellow-brown;
dense; matrix-supported; unsorted with disseminated cobbles and boulders in a silt-sand matrix;
unstratified; locally contains a friable shear fabric as a result of ice shear. Clast types include both
northern-source and local rounded to subangular clasts. Till on the uplands unconformably overlies
advance deposits, older Quaternary deposits, and bedrock. This unit may contain angular clasts where
directly overlying local bedrock. Basalt-clast weathering rinds are less than 0.5 mm. Till is generally
about 5 to 50 ft thick (Cross Sections A and B) and was accreted at the base of Vashon ice.

Qgay Vashon advance outwash (Pleistocene)—Sandy (pebble) gravel, sand, and cobble gravel, with local silt
interbeds; sands are typically dark green-gray, weathering to (light) yellowish brown; dense; mostly well
sorted and stratified; thinly to very thickly bedded; local laminated silt interbeds and (or) rip-up clasts;
contains deltaic and bar foreset beds, cut-and-fill structures, and rare ice-shear structures in some
outcrops. Basalt clast weathering rinds are less than 1.0 mm. Unit Qgay was deposited by streams
emanating from the advancing ice front and is complexly interlayered with, conformably overlies, or may
Jocally underlie glacial-lake deposits (unit Qgly). Advance outwash deltas occupied parts of Skykomish
and Snoqualnie valleys and prograded into smaller proglacial lakes along the southeastern part of the SE
highlands with distinct deltaic foreset beds mapped in the area northwest of Johnson Swamp and Lake
Fontal. Advance outwash may include some fluvial-deltic kame sediments deposited between advancing
ice and restrictive highlands and is overlain by Vashon lodgment till (unit Qgty) along a sharp contact.
Composite sections of fluvial-deltaic advance outwash and glacial-lake deposits are fairly thick in the
Snoqualmie and Skykomish valleys where fluvial-deltaic deposits prograded into proglacial lakes during
ice advance. Radiocarbon ages from south to southwest of the map area are 14,500 £130 yr B.P.
(Associated Earth Sciences, 2003; Dragovich and others, 2007) and 14,450 to 14,560 yr B.P. (Porter and
Swanson, 1998). Local and regional radiocarbon ages for the older Olympia beds (unit Qco and Qcol)
provide additional age constraints (for example, Dragovich and others, 2010a, 2011).

Qgly  Vashon advance glaciolacustrine deposits (Pleistocene)—Silt, clayey silt, pebbly silt, and diamicton;
typically contains scattered dropstones and beds or lenses of massive diamicton that may be iceberg melt-
out till or flow till; stiff or dense; stratification and sorting variable; varies from massive to thinly bedded,
laminated, or varved. Some lenticular diamicton beds in unit Qgly have a till-like appearance. ‘Several
exposures are mostly diamicton with thin, wispy interbeds of silt or laminated silt and fine sand. Some
outcrops contain contorted or folded bedding and rare sand dikes. Folded sand and silt beds at significant
sites 25M and 27C are likely the result of glacial ice shear. Conversely, distinct sand dikes that intrude
unit Qgly beds.of diamicton, pebbly silt, and gravel observed at significant site 3C may be the result of
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earthquake liquefaction. Basalt clast weathering rinds are less than 0.5 mm. Unit Qgay typically overlies
unit Qgly regionally, but unit Qgay underlies thick successions of unit Qgly in some areas; in other areas
the two units are complexly interbedded. Unit Qgly includes some of the transitional beds of Booth
(1990) and correlates with the Lawton Clay mapped elsewhere in the Puget Lowland.

Deposits of the Olympia Nonglacial Interval

Qoo

Olympia beds of Minard and Booth (1988), Snoqualmie and Skykomish River provenance
(Pleistocene)—Sand, sandy silt, silty sand, and silt, with some clay, organic silt-clay, and minor peat;
gravel beds are more common in ancient Skykomish alluvium (see below); typically yellowish brown-
gray to grayish brown with distinctive orange-gray oxidation; dense; laminated to very thickly bedded
and well stratified. Unit Qco contains charcoal, disseminated detrital organic matter, trough and ripple
crossbedding, graded beds, sand dikes, chaotic or folded bedding, and flutes with rare dish structures.
Thick exposures of orangish well-bedded sand and silt (fluvial overbank deposits) that form thick,
upward-fining pebbly sand—sand-silt sequences typical of meandering river systems are the norm.
Lenticular beds of sand and gravel represent channel deposits; some exceptionally thick beds-of sand are
probably fluvial levee or splay overbank deposits. Unit Qco is the “ancient Snoqualmie River alluvium”
(Qmuo.52Qp10.46PFs26) Of Dragovich (2007) and Dragovich and others (2007, 2009a,b,c, 2010a,b, 2011).
Ancient Skykomish River alluvium is mapped in the Skykomish valley around the city of Monroe and
areas to the east, and is compositionally and geochemically very similar to ancient Snoqualmie River
alluvium (Dragovich and others, 2011). Compared to glacial deposits, ancient river deposits of the
Snoqualmie and Skykomish Rivers alluvium contain more potassium feldspar (up to ~10%) and limited
amounts of polycrystalline quartz, and have the same SP signature as units Qcpf, Qcws, and Qch. Sands
from this unit are geochemically dacitic to rhyolitic and were predominantly derived from an intermediate
to slightly primitive arc source with minor mixing from older accreted sedimentary and metamorphic
sources (Dragovich and others, 2010a,b, 2011). Olympia bed sands at age site 24D on the northeastern
part of the SE highlands contain a higher percentage of more diverse lithic grain types and slightly more
serpentinite, metasedimentary lithic clasts, and polycrystalline quartz, suggestive of mixing of ancient
Skykomish River alluvium with alluvium derived from the Western mélange belt to the east. We suspect
these beds incorporated older Quaternary sediment as the ancient Skykomish River incorporated
emerging local highlands detritus. Other beds at this site contain the distinctive ancient Skykomish River
composition, with significant monocrystalline quartz, potassium feldspar, and minor but significant
homblende and mica. Multiple Olympia bed ages from 17,150 yr B.P. to >44,020 yr B.P. were obtained
previously by Associated Earth Sciences (2001a, 2002a, 2004, 2007) and Dragovich and others (2007,
2009a,b,c, 2010a,b) in quadrangles south of the map area, including the Carnation 7.5-minute quadrangle
directly south of the quadrangle. These beds have a distinct SP composition and were assigned to the
Olympia nonglacial interval (~15-60 ka). We have obtained several new radiocarbon ages in the present
quadrangle, including ages of 17,500 +80 yr B.P. and 19,920 £130 yr B.P. from age site 56A. We also
obtained radiocarbon ages of 18,703 +110 yr B.P., 24,790 170 yr B.P., and >43,500 yr B.P. from age
sites SOH, 49E, and 24D, respectively. Finally, we obtained two infrared-stimulated luminescence (IRSL)
ages of ~50,500 and 51,500 yr B.P. (50.5+3.53 and 51.5+3.84 ka) from age sites 24A and 241 near
Monroe and along the northeastern slope of the SE uplands. Unit Qo within the SWIF to the south of the
area is locally folded and uplifted into ‘inverted basins’(Dragovich and others, 2010a; Littke and others,
2009). Similarly, the distribution of Olympia bed ages around the Skykomish River, combined with the
structural geometry and elevation of these beds, suggests uplift of unit Qco along the proposed Monroe
fault. In this scenario, the elevation difference between ancient Skykomish River alluvium (unit Qco),
exposed along the present river and perched along the northeastern slopes of the SE highlands, is at least
partially the probable result of folding and uplift across the tentatively mapped Monroe fault, suggesting a
potentially active structure. The orientation of bedding in pre-Fraser SP deposits in the area north of the
Skykomish River indicates that these units are tilted to the south, perhaps as a result of folding around the
proposed Monroe syncline. Bedding in these ancient alluvial sediments was originally horizontal, likely
deposited on the floodplain as overbank material during floods. We believe the measured southerly tilt is
the result of tectonism. (See persistent southerly dipping strata in units Qco, Qcws, and Qcpf north of the
Skykomish River on the geologic map.) Olympia beds include some of the transitional beds of Booth
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(1990) and correlate with the deposits of the Olympia nonglacial interval of Pessl and others (1989). (See
“Pull-Apart and Inverted Basins and Ancient Snoqualmie and Skykomish River Alluvium in Pleistocene
Nonglacial Units” above and Dragovich and others [2007, 2009a,b,¢, 2010a,b, 2011] for more
information.) Locally divided into:

Qcol Olympia beds of Minard and Booth (1988), loeal provenance (Pleistocene)—Silt, sand, and
(pebble) gravel, with some peat and organic sediments, including paleosols; dense; thickly to
thinly bedded and well stratified and sorted. Unit QCol sediments were mapped only on Cougar
Ridge in the northern part of the map area, but this thin unit may be present in the subsurface
in other parts of the quadrangle. Sands encountered in boreholes on Cougar Ridge contain
significant numbers of lithic mélange belt grains of metamorphic and Tertiary volcanic
provenance, including metasandstone, meta-argillite, and greenstone. This detritus is eroded
and recycled from nearby older glacial and nonglacial units and bedrock, and has a provenance
that is petrographically distinct from the SP provenance described for unit Qco. The
geochemistry of unit Qcol sediments in the Camation quadrangle (Dragovich and others,
2010a) is consistent with our local-source interpretation for these lithic-rich deposits. Unit QCol
sediments were deposited in alluvial, alluvial fan, and swamp settings, and likely represent
small ancient-tributary basin deposits of limited extent. A similar local geologic setting was
envisioned for Redmond Ridge southwest of the Monroe quadrangle in the westernmost part of
the Carnation quadrangle and the easternmost part of the Redmond 7.5-minute quadrangle
where several finite radiocarbon ages (n = 11) were derived from similar unit Qcol strata.
Radiocarbon ages in that area ranged from 29,730 +260 B.P. to 45,540 £1,930 B.P,, but also
include several infinite radiocarbon ages (n = 19)(Saltonstall and others, 2003; Associated
Earth Sciences, 2001a,b, 2002a, 2004, 2007; Dragovich and others, 2010a,b). In the present
study area, a thin (~10 ft; 3 m) sequence of unit QCol strata underlies recessional and advance
outwash (units Qgof and Qgay) and overlies probable Possession glacial deposits (unit Qglp)
on Cougar Ridge (Associated Earth Sciences, 1999). We obtained radiocarbon ages of 23,090
+110 yr B.P. and 38,660 £390 yr B.P,, respectively, from age site samples OW-8 and OW-5 at
respective geotechnical drill hole sample depths of 75 and 35 ft (23 and 11 m)(Dragovich and
others, 2011). The contact between the Olympia beds and Possession glacial deposits appears
to dip to the south as a result of either original paleogeography and (or) tectonic tilting on
Cougar Ridge.

Deposits of the Possession Glaciation

Qglp  Glaciomarine and glaciolacustrine deposits (Pleistocene)—Silt, silty clay, and silt with scattered gravel
(dropstones) and lesser sand and diamicton; hard or dense; moderately to well sorted and typically
massive or moderately stratified, with laminations cornmon (Associated Earth Sciences, 1999).
Diamictons and silts with scattered gravels encountered in boreholes on Cougar Ridge are probable
glaciomarine drift (reacts with HCI). These deposits are probable ice-distal marine deposits with
dropstones. Unit Qglp lies below Olympia beds dated in the subsurface at 23,090 :110 and 38,660 £390
yr B.P. (See unit Qcol above.) Possession glacial deposits were also mapped in the Carnation quadrangle
directly south of the present map area by Dragovich and others (2010a,b) and Associated Earth Sciences
(2004 and 2007). '

Whidbey Formation

Qcws Whidbey Formation, Snoqualmie and Skykomish River provenance (Pleistocene)—Sand, silt, and
silty sands with lesser pebbly sand, clay, gravel, organic sediments including peat, and lesser lenses of
(cobble) gravel; sands are yellow-gray or brown and weather to a distinctive orange-gray; dense or hard;
well sorted and stratified; mostly occurs as laminated to thickly bedded sands and silts with thin beds or
laminae of clay locally; commonly plane bedded; may contain charcoal, disseminated organic matier,
trough and ripple crossbedding, graded beds, flutes, flames, sand dikes, and dish structures; folds and
chaotic bedding are evident in liquefied areas. These SP sands are generally lithic poor and contain
abundant monocrystalline quartz (~20%) with lesser but si gnificant potassium feldspar, granitic lithic
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clasts, hornblende, and mica similar to units Qa, Qco, Qch, and QCpf. Geochemically, they were
predominantly derived from an intermediate arc source with minor sedimentary or metamorphic input
(Dragovich and others, 2010a,b, 2011). Sands microscopically appear to be more weathered at some sites
(for example, age site 24E) than the younger nonglacial sands. We obtained an IRSL age of 123 +8.24ka
(~123,000 yrs B.P.) at age site 94F north of Monroe. The position of the unit along the northern limb of
the Monroe syncline, combined with outcrop structure and distribution of the nonglacial SP, suggests that
the younger Olympia beds are inset against the Whidbey Formation along the northern limb of this
syncline (Cross Section B). We also obtained OSL ages of 101 £ 4.47ka and 107 + 9.87ka at age sites
25A and 25B, as well as radiocarbon ages of 40,000 +350 yr B.P. and >43,500 yr B.P. at age sites 22A
and 25A from thick, crossbedded ancient SP sands and pebbly sands that underlie advance outwash in the
Cadman quarry on the western SE highlands (Dragovich and others, 2011). The finite age of 40,000 +350
yr B.P. is interpreted to be the result of contamination by modern organics. We correlate these strata with
the Whidbey Formation (~80,000-130,000 yr B.P.) on the basis of age, composition, and stratigraphic
position. This ancient Snoqualmie River alluvium is elevated (410 ft or 125 m apsl) and likely has been
uplifted by offset along the Cherry Valley and (or) Monroe faults. Ages of ~122 to 128 ka were obtained
from unit Qcws in the Carnation quadrangle. (See Dragovich and others [2007, 2009a,c, 2010a,b] for
previous mapping and dating of the Whidbey Formation south of the Monrog area and Capps and others
[1973] for mapping of the Whidbey Formation directly west of the Monroe map area.)

Deposits of the Double Bluff Glaciation

Qgtqy  Double Bluff till (Pleistocene)—Dominantly diamicton; very dense and massive. Basaltic clasts have
distinct 1 to 2 mm weathering rinds. This older till is overlain by probable Whidbey Formation sands and
silts with a distinct southerly tilt in a steep ravine north of Woods Creek in the northernmost part of the
map area. We obtained an age of 123 & 8.24 ka at age site 24E for the overlying unit Qows sediments west
of the ravine. A correlation with the Double Bluff Drift (~130-1807 ka) of Easterbrook and others (1967)
is made on the basis of this age and the moderate weathering characteristics of the till, analogous to the
probable Double Bluff Drift in the Carnation area where Dragovich and others (2010a,b) dated similar
overlying unit Qcws strata to 122 to 128 ka. Unit Qgtd tills are distinctly less weathered than some older
glacial tills in the Snoqualmie valley south of the map area, such as unit Qgdpd of Dragovich and others
(2010b), tills in unit Qgnpf of Dragovich and others (2009a,b), or old glacial deposits described in Booth
(1990).

Deposits of the Hamm Creek Formation of Troost and Others (2005)

Qch  Hamm Creek formation, Snoqualmie and Skykomish River provenance (Pleistocene)—Sand, silt,
and silty sands, with lesser pebbly sand, clay, organic sediments including peat, and lenses or beds of
gravel; sands are weathered to 2 distinctive orange-brown; dense or hard; well sorted and siratified;
mostly occurs as laminated to thinly bedded sands and silts; may contain charcoal, disseminated organic
matter, crossbedding, and graded beds; beds are distupted, folded, and extended, as a result of moderate
{o intense liquefaction similar to other ancient SP units in the map area. Sands are lithic poor and contain
abundant monocrystalline quartz (~20%) with lesser plagioclase and potassium feldspar and some
polycrystalline quartz and lithic clasts. Fine sands and silty fine sands contain minor but significant
hornblende and mica similar to other ancient (units QCo, QCws, and Qcpr) and modern (unit Qa) SP sands.
Unit Qch sand geochemistry suggests they were predominantly derived from an intermediate to slightly
primitive arc source (Dragovich and others, 2011). Sedimentary structures, stratification style, and
provenance indicate that the unit was deposited as ancient alluvium. Unit Qch is exposed in the core of a .
syncline on the northwestern edge of the SE highlands south of the Monroe fault, where the unit is
inferred to be about 100 ft (30 m) thick (Cross Section B). In this case, the unit may represent another
inverted basin within the broad SWIF (Dragovich and others, 2007, 2009a,b, 2010a,b). We obtained an
IRSL age of 233 £10.9 ka (~233,000 yrs B.P) at age site 24B. Sands and silts at this site are intensely
liquefied and display rootless isoclinal folds. Similar intensely liquefied nonglacial beds to the southeast
of age site 24B at significant site 46A are also assigned to unit Qch, suggesting that the unit is tilted to the
north and likely broadly folded south of the Monroe fault (Dragovich and others, 201 1). We also obtained
an OSL age of >155 ka from age site 24C, which is directly south of the Monroe fault and which we
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tentatively correlate with unit Qch. We correlate these nonglacial strata with the Hamm Creek formation
of Troost and others (2005) on the basis of age and their nonglacial sedimentary character. The Hamm
Creek formation is presently mapped by Troost and others (2005) southwest and west of the Monroe area
in southwest Seattle, Redondo, and in Snohomish County. They indicate that the formation was deposited
during the marine isotope stage 7 interglacial episode, which spans 188 to 243 ka (~188,00-243,000 yrs
before present) (Morrison, 1991), although this warmer interval might have a short glacial or cooler
interval from ~219 to 233 ka (~219,00-233,000 yrs before present).

PRE-FRASER GLACIAL AND NONGLACIAL DEPOSITS

Qcpt  Pre-Fraser continental nonglacial deposits, Snogualmie and Skykomish River provenance
(Pleistocene)—Sand, silt, clay with some organié silt-clay and peat, lesser pebbly sand and gravel, and
rare cobble gravel deposited prior to the Fraser Glaciation; sands typically yellow-brown-gray,
weathering fo a distinctive orange-gray or light yellowish brown; dense; laminated to very thickly bedded
and mostly well stratified; may contain charcoal, disseminated organic matter, trongh and ripple
crossbedding, and graded beds; liquefaction features are observed in most outcrops and include sand
dikes and flames; distorted or destroyed bedding is evident in liquefied areas (Dragovich and others,
2011). Petrographic inspection of several sand samples reveals that the deposits contain significant
monocrystalline quartz (20-25%), potassium feldspar, and lesser but significant hornblende, mica, and
granitic lithics similar to the other SP units, including modem Skykomish and Snoqualmie alluvium
(Dragovich and others, 2011). Geochemically, they were predominantly derived from an intermediate arc
source with minor sedimentary or metamorphic input (Dragovich and others, 2010a,b, 2011). Similar to
the Carnation quadrangle directly south of the map area (Dragovich and others, 2010a,b), unit Qcpf is
tentatively inferred to be up to ~500 ft (~150 m) thick on Cross Section A where thick successions of sand
and silt with some clay and a few beds of gravel are tentatively correlated with unit Qcpf. Exploration
borings penetrated peat, wood, sticks, and logs, indicative of nonglacial deposition, and generally lack
reports of the diamicton, hardpan, or thick beds of coarse (cemented) gravels that are commonly
correlated with glacial intervals. Similar to modern Snoqualmie River deposits, stratigraphic style and the
dominance of sands and silts suggest deposition as thick fining-upward gravel-sand-silt sequences typical
of meandering river systems, where thick successions of thinly bedded sand and silt likely represent
overbank deposits. Unit Qcpf deposits compositionally match ancient SP alluvial units and thus are likely
correlative with units such as the Olympia beds (unit Qco), Whidbey Formation (unit Qcws), or the
Hamm Creek formation (unit Qch). We obtained a radiocarbon age of >43,500 yr B.P. from unit Qcpf
strata on the Snoqualmie River (sample site 690 ft west of age site 28D in the Maltby quadrangle)
(Dragovich and others, 2011). The silts and sands at this site are intensely liquefied as well as fractured
(Dragovich and others, 2011). We suspect these deposits were deformed by Quaternary offset along the
Cherry Creek fault, which projects to near this site and appears to align with fault scarps and lineaments
mapped by Sherrod and others (2008) along the southwestern slopes of Lords Hill in the western Maltby
7.5-minute quadrangle.

Qgnpf  Pre-Fraser glacial and nonglacial deposits, undivided (Pleistocene to Pliocene?)(cross sections
only)—Mostly (boulder) gravel, sand and gravel, sand, silt, clay, diamicton, and some wood or peat;
dense to very dense. The few wells or boreholes that penetrated this undivided geologic unit encountered
diamicton or hardpan suggestive of significant glacial strata. However, available data are limited and can
only be used to suggest undivided glacial or nonglacial deposits with limiting ages depending upon the
inferred local stratigraphic arrangement. For example, unit Qgnpf is locally overlain by unit Qco on Cross
Section B and thus is demonstrably older than the Olympia nonglacial interval below much of the city of
Monroe. Dragovich and others (2007, 2009c¢, 2010a,b), Booth (1990), and Knoll (1967) also describe
older glacial and nonglacial deposits elsewhere in the Snoqualmie valley area, including the highly
weathered tills and outwash in unit Qgnpf of Dragovich and others (2009a,b) south of the map area.
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Tertiary Volcanic and Sedimentary Rocks

Mvc  Volcanic and sedimentary rocks (Miocene)(cross sections only)—Nonmatine volcanic to tuffaceous
sandstone, pebbly sandstone, volcanic to polymictic conglomerate, tuff, claystone, siltstone, and lignite;
may locally contain volcanic breccia or agglomerate with some petrified logs. Pebbly sandstones and
Jithic vitric lapilli tuff are exposed on High Bridge Road directly west of the quadrangle. The dark gray-
green lapilli tuff is composed of andesite and dacite, plagioclase, pumice, and a few scattered exotic
grains of polycrystalline quartz and sedimentary fithic grains set in a matrix of volcanic glass. The poor
sorting, angularity of most grains, high proportion of volcanic grains, and glassy matrix suggest
deposition as a pyroclastic flow. Dragovich and others (2010a,b) obtained a 205p28 zircon age of
~18 Ma from a lapilli tuff sample (located 800 ft [244 m] west of age site 09-54Z) in the Maltby
quadrangle. The age indicates the sample is Miocene and, given the pyroclastic nature of the deposit, is
likely a distal equivalent of the volcanic rocks of Snoqualmie Falls (18-23 Ma) of Dragovich and others
(2009a,b) mapped southeast of the sample site. Very thickly bedded pebbly sandstones that crop out near
the lapilli tuff contain about 95 to 98 percent subrounded andesitic clasts with a few grains of plagioclase,
polycrystalline quartz, and greenstone. The bedding style suggests deposition in a fluvial setting. We
petrographically examined other fluvial volcanic sandstones cropping out in the easternmost part of the
adjoining Maltby quadrangle. These deposits are similarly volcanic-clast-rich (20-90%) with some
plagioclase, monocrystalline quartz, and sedimentary lithic grains. Minard (1985) tentatively assigned
these fluvial deposits to the Blakeley Formation (see unit OEc below). However, given the similar
stratigraphy and composition to the fluvial sandstones near the 18-Ma tuff site, we suspect that some of
the sedimentary rocks along the eastern part of the Maltby quadrangle are Miocene and not correlative
with the Blakeley Formation. Because stratigraphic relations are similar to those in the Carnation area
(Dragovich and others, 2010a,b), we infer that: (1) unit Mvc overlies the Blakeley Formation on Cross
Section A and is preserved in a SWIF synclinal basin in the Snoqualmie valley between the Cherry Valley
fault and Snoqualmie Valley fault no. 1; (2) distal Miocene volcanic and volcaniclastic deposits are
preserved in other restricted strike-slip basins of the SWIF; and (3) Miocene deposits exposed along the
eastern part of the Seattle basin are predominantly fluvial volcanic sedimentary deposits with interbedded
volcanic rocks related to nearby volcanic centers (Dragovich and others, 2009a,c; Littke and others,
2009). Unit Mvc may be chronostratigraphically equivalent to the volcanic rocks of Snoqualmie Falls of
Dragovich and others (2009a,b) directly south of the map area and the nonmarine Blakely Harbor
Formation of Fulmer (1975) near Seattle. Some of the Miocene ages southwest of the map area include
hormblende K-Ar ages of 9.3 to 14.7 Ma (Yount and Gower, 1991) and an Ar-Ar laser fusion age of 11.40
+0.61 Ma (Dragovich and others, 2002). (For a more regional context of similar Miocene rocks south and
southwest of the present map area, see Dragovich and others [2002, 2007, 2009a,b,c, 2010a,b]).

OEn, Blakeley Formation (Oligocene to latest Eocene?)(cross sections only)—These two subunits are

OEc inferred to be separate depositional facies in the subsurface. Unit OEn includes (tuffaceous) sandstone,
pebble conglomerate, tuff, and minor silistone and shale deposited in a nearshore marine environment.
Unit ®Ec includes fluvial-deltaic lithofeldspathic to volcanic lithic volcanic sandstone or conglomerate,
tuffaceous siltstone, siltstone, tuff, lapilli tuff, claystone, and coal (Yount and Gower, 1991). Both units
are predominately well stratified, and laminated to thickly bedded. We infer that the nearshore marine-
deltaic-fluvial transition between these units occurs in the subsurface on Cross Sections A and B. The
Blakeley Formation in the eastern part of the Seattle basin is rich in volcanic lithic sedimentary and
tuffaceous rocks derived from Cascade volcanic arc to the east, and generally contains quartz, feldspar,
and lithic volcanic grains in varying amounts. Our examination of outcrops directly west of the study area
previously correlated with the Blakeley Formation shows that these crossbedded fluvial deposits contain
abundant volcanic lithics and plagioclase, with some sedimentary lithics and monocrystalline quartz
grains similar to both the Blakeley Formation and nearby Miocene rocks. (See unit Mvec above.) Although
some of these rocks may be Miocene, directly west of the map area in the Maltby quadrangle, Minard
(1985), Capps and others (1973), and Yount and Gower (1991) correlate sedimentary rocks locally with
tuff and coal to the Blakeley Formation and (or) rocks of Bulson Creek of Marcus (1981). Four miles
(6.4 km) directly west of the northwest corner of the Monroe quadrangle, in the Fiddlers Bluff area of the
Maltby quadrangle, Lindquist (1957) convincingly correlated siltstones and sandstones containing middle
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to upper Oligocene shallow-marine (0-120 ft; 0-37 m) pelecypods and other marine fossils to the
Blakeley Formation. Although turbidites and other deep-water depositional facies are common in the
marine part of the section farther to the west, Lindquist’s (1957) work shows that nearshore deposits
likely underlie at least part of the Monroe area. The Blakeley Formation was also mapped in the
subsurface south of the map area by Dragovich and others (2007, 2009a,b,, 2010a,b). On the basis of
geophysical modeling and local field relations, we infer on Cross Sections A and B that the Seattle basin
is locally truncated by the Cherry Valley fault and conjecture that the Blakeley Formation occurs under
the city of Monroe, thus defining the southeastern-most portion of the Everett basin. The thick (3000+ ft;
910+ m) sedimentary rocks ~2 to 3 mi (3-5 km) NNW of the quadrangle (McFarland, 1981) are likely
Eocene to Oligocene (Dragovich and others, 2002) and part of the Everett basin. The Johnsons Swamp
fault zone may extend north of the quadrangle and structurally separate exposed mélange belt basement
rocks directly north of the Monroe quadrangle from thick Eocene to Oligocene sedimentary rocks (units
©Ec and OEN) ~2 to 3 mi NNW of the quadrangle. (See gas and oil wells Sh-3, Sh-4, Sh-8, and 74 in
McFarland [1981].) Regionally, late Eocene to middle or late Oligocene ages are typical for the Blakeley
Formation (Fulmer, 1975; Walsh, 1984; Yount and Gower, 1991; Rau and Johnson, 1999). However, the
Restoration Point Member of the Blakeley Formation on Bainbridge Island may span only the latest
Oligocene to earliest Miocene (Prothero and Nesbitt, 2008).

Evsp Volcanic rocks of Mount Persis of Tabor and others (1993), undivided (Eocene)—Interbedded
andesitic flows, dacitic lithic to crystal lithic breccia and tuff breccia, and dacitic to rhyolitic crystal lithic
to lithic to vitric tuff, volcanic lithic sandstone, tuffaceous siltstone, and lahar and volcanic (boulder)
conglomerate, with minor silty shale, claystone, and rare coal; tuffs and breccias vary from andesitic to
rhyolitic; clasts in breccias are commonly dacitic (Tabor and others, 1993; Dragovich and others, 2009b,
2010a,b, 2011). Flows vary from andesite to basaltic andesite with some dacite and basalt. Rocks are
locally strongly altered, particularly near tectonic zones (units tz and tzh). The geochemistry of this unit
suggests that it originated from a calc-alkaline arc that had an enriched mafic source that underwent
assimilation as the magma evolved (Dragovich and others, 2011). Volcaniclastic sections are mostly
moderately to well stratified and typically contain interbedded flows, tuffs, and breccias. The dominance
of tuffs and volcanic-rich sedimentary rocks over coarse volcanic breccias and flows suggests a more
distal volcanic depositional setting for areas south of the map area (Dragovich and others, 2009a,c,
2010a,b). Conversely, the dominance of flows and coarse breccia mapped by Tabor and others (1993)
around Mount Persis and Youngs Creek headwaters and a possible inirusive center along the eastern part
of the map area (unit Eip) point to a volcanic center or centers along the eastern edge and (or) east of the
present study area. Mount Persis rocks unconformably overlie the Western mélange belt across a broad
area east of the Cherry Valley fault (Tabor and others, 1993; Danner, 1957), but underlie a thick section of
younger Tertiary sedimentary rocks along the eastern part of the Seaitle basin (Dragovich and others,
2009a,b, 2010a,b; Sherrod and others, 2008). For example, west of Cherry Valley fault and north of the
proposed Monroe fault on Cross Sections A and B, respectively, Mount Persis rocks likely underlie the
Blakeley Formation (units ®En and ©Ec) and, locally, Miocene rocks (unit Mvc). Tabor and others
(1993) assigned a late Eocene age to the volcanic rocks of Mount Persis on the basis of a poor apatite
fission-track age (47.4 Ma), a hornblende K-Ar age (38.1 Ma), and the observation that the Mount Persis
unit is intruded by the Index batholith (34 Ma) and mafic dikes (33 Ma) east of the map area. Dragovich
and others (2009a,b) obtained a U-Pb zircon age of 36 £2.3 Ma (late Eocene) from a thick felsic tuff bed
in the Snoqualmie quadrangle southeast of the map area. The Mount Persis volcanism may span several
million years (~36-47 Ma) and thus may involve several intrusive centers. Like Dragovich and others
(2010b), we suspect that the Mount Persis unit thins to the west where it is dominated by distal
volcaniclastic and tuffaceous strata with interbedded basalt and basaltic andesite flows in the subsurface.
We suggest that the distal Mount Persis rocks interfinger with the undivided Puget Group (unit Evspg) in
the western part of the area on Cross Sections A and B. We note here that although the Mount Persis
likely originally thinned to the west, it currently may actually thin to the east because of uplift and
subaerial erosion of the volcanic rocks in the SE highlands. Locally divided into:

Evap Volcanic rocks of Mount Persis, andesite flows (Eocene)}—Medium-K calc-alkaline andesite
flows (~56-63% Si0,) with minor dacite flows (~67% Si0,); greenish gray, dark green, or
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Evapd

Epr

Evip

(dark) gray, weathered or altered to dark reddish (brown)-gray, maroon-gray or yellow-brown-
gray; flows typically massive but locally exhibit flow structure, including aligned phenocrysts,
microlites, amygdules, or vesicles; flow breccia, altered flow tops, and well-formed columns
are rarely observed. These two-pyroxene flows contain phenocrysts of plagioclase, augite +
hypersthene, and rare chloritized hornblende. Glomerophyric textures and oscillatory-zoned
plagioclase are common and they locally contain quartz microphenocrysts. Geochemically,
these flows most likely originated from a continental arc source (Dragovich and others, 2010,
2011). Flows are ~30 to 100+ ft (~9-30+ m) thick, but are most typically 40 to 75 ft (1223 m)
thick (SubTerra, 1999), with thick flows likely the result of compound Iava flows. Flows in the
area are mostly lenticular canyon flows traversing ancient volcanic highlands. Magnetic highs
in the map area east of SVF-1 likely reflect a greater percentage of unit Evap, Evbp, and Evapd
flows in the shallow subsurface, Cross Sections A and B show a greater concentration of
andesite flows to the east, consistent with (1) magnetic susceptibility data, and (2) regional
field information indicating an overall greater amount of proximal volcanic rocks to the east
(this study; Danner, 1957; Tabor and others, 1993; Dragovich and others, 2010a,b). We suspect
that the volcanic center(s) for the Mount Persis unit is (are) towards Youngs Creek east of the
study area or along the easternmost part of the study area as discussed in units Eip and Evbxpb.

Voleanic rocks of Mount Persis, dark basaltic andesite flows (Eocene)—Medium-K calc-
alkaline basaltic andesite to andesite flows (~54-61% Si0,); typically dark gray to very dark
gray, weathering to reddish gray; typically fine-grained and massive; commonly show flow
structure defined by aligned phenocrysts or microlites, amygdules or vesicles. Well-formed
columns are observed in Cadman quarry. Thick compound flows are common. Unit Evapd
contains microphenocrysts of plagioclase (<0.5 mm) and augite + hypersthene with significant
disseminated magnetite grains (<15%) coloring the rock dark gray. Some flows have altered
hornblende and biotite, and a few flows have blocky plagioclase (1-3 mm). Unit Evapd is
typically holocrystalline with patches of glomerophyric microphenocrysts. If present, minor
interstitial glass is typically chloritized or sericitized or is replaced by secondary carbonate.
Geochemistry indicates that these flows most likely originated from a continental arc source
(Dragovich and others, 2011). Outcroppings of the mafic flows and tuffs (units Evapd and
Evtpd, respectively) are megascopically similar, dark, fine-grained rocks that are typically
difficult to classify in the field; thus, many unit Evapd exposures had to be confirmed
petrographically. Also, although most of these dark volcanic rocks are demonstrably volcanic
flows, we cannot exclude the possibility that some of these rocks are dikes or sills.

Volcanic rocks of Mount Persis, basalt flows (Eocene)—Medium-K calc-alkaline basalt
(~51.3% Si0,); massive and dark gray; contains phenocrysts of plagioclase and augite
hypersthene or hornblende. Although dark volcanic rocks are common in the study area (for
example, unit Evapd), true basalts are relatively rare and could only be confidently identified
(using geochemical analyses) near the State Reformatory and along the center of the map area
on the SE highlands (Dragovich and others, 2011). Geochemically, the basalt is primitive and
most likely originated from a continental arc source (Dragovich and others, 2011). We suspect
that basalts are common in the distal subsurface on the western and northwestern parts of
Cross Sections A and B. This is supported by geophysical modeling that suggests that mafic
flows (units Evapd and Evbp) with a high magnetic susceptibility flowed into these more distal
voleanic environments because of their low viscosity, perhaps pooling on flatter plains
bordering volcanic highlands.

Voleanic rocks of Mount Persis, tuffs (Eocene)—Medium-K calc-alkaline dacitic to rhyolitic
tuffs, mostly lithic dacitic tuffs with lesser vitric dacitic to thyolitic tuffs; typically light to dark
gray to light yellowish brown and massive. Limited petrographic information indicates that the
more felsic tuffs are composed of euhedral to anhedral quartz and plagioclase phenocrysts in

yellowish glass and locally contain plagioclase microlites and (or) ash-sized pumice fragments.
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Geochemistry indicates that the tuffs most likely originated from a continental arc source
(Dragovich and others, 2011).

Voleanie rocks of Mount Persis, cream-colored lapilli tuffs (Eocene)—Medium-K calc-
alkaline dacitic crystal vitric, vitric crystal, and (lithic) vitric lapilli tuffs, locally with some tuff
breccia; typically pale brown, weathering to a distinctive yellowish brown (cream); pumice
clasts are white and lithic clasts are variable in color from green to gray. Lapilli tuff with
scattered pumice lapilli and lapilli or breccia clasts of andesite or dacite in a cream-colored
glassy matrix is typical. Pumice lapilli are flattened and lithic grains are somewhat aligned to
form a crude primary bedding structure in most outcrops. Some lithic clasts are tuffs. Rocks
microscopically contain angular grains of broken plagioclase, quartz, and fragments of pumice
with variable volcanic lithic grains. The yellowish-brown glassy matrix between the large
blocky plagioclase grains contains microlitic plagioclase, and in some samples, the glass is
extensively replaced by carbonate. This very thick unit occurs on the SE highlands and is
likely a composite of many beds (Cross Sections A and B). Pumice grains microscopically
appear welded, suggestive of deposition as a hot pyroclastic flow. In the present study area, we
obtained a single 205p, /23817 zircon age of 43.7 £1.0 Ma from age site 40Y on the central part of
the SE highlands (Dragovich and others, 2011). This age is from the weighted average of the
2061, 234 zircon age data as presented in Dragovich and others (2011). These felsic tuffs are
compositionally dissimilar to the dark felsic tuffs (unit Evipd) mapped in the Monroe
quadrangle and were also extensively mapped in the Snoqualmie quadrangle southeast of the
map area by Dragovich and others (2009a,b), who obtained a U-Pb single zircon age of 36
+2.3 Ma (late Eocene). However, the accidental detrital zircon histogram ages in both Mount
Persis age samples are similar, suggesting a similar magmatic source and magmatic basement
environment (Dragovich and others, 201 1). In other words, the uniformity of older zircons in
the two tuffs suggests that they assimilated similar rock types during magmatic ascent.
Geochemistry indicates that these tuffs underwent a high degree of assimilation, which isin
agreement with the large number of zircon xenocrysts found (Dragovich and others, 2011).

Volcanic rocks of Mount Persis, dark tuffs (Eocene)—Dark medium-K calc-alkaline dacitic
to rhyolitic crystal vitric and vitric tuffs; typically dark gray, weathered or alteredto a
brownish yellow to very pale brown. Very thick beds of aphanitic dark volcanic rock are the
norm. Petrographically unit Evtpd consists of scattered blocky and broken plagioclase in a
clear glass matrix containing disseminated grains of opaque minerals that color the rock dark
gray. Samples from a few sites also contain minor augite (rimmed by biotite), sparse lithic
grains, and smiall fragments of pumice. Although unit Evtpd is mostly massive, aligned
plagioclase microlites form a subtle flow or flattening fabric in some outcrops. Outcrops of the
dark mafic flows and tuffs (units Evapd and Evipd, respectively) are similar fine-grained rocks
that are typically difficult to classify in the field and apparently occur widely across the SE
highlands. Subsequent petrographic examination revealed that many dark tuffs classified in the
field are flows. Unit samples were devoid of zircons and efforts to date the unit were
unsuccessful.

Volcanic rocks of Mount Persis, volcanic breccia (Eocene)—Medium-K calc-alkaline
dacitic lithic tuff breccia, agglomerate, and lapilli tuff; multicolored but generally gray-brown
to dark green-gray to gray with brownish weathering. Volcanic clasts vary from subrounded to
subangular to locally angular, with rounding of some clasts likely due to airborne
emplacement, mutual interaction, and bouncing of hot, ductile pyroclastic fragments (not water
erosion). Although many outcrops are limited in exposure, breccia beds are generally very
thick, massive, and moderately to poorly sorted. A few of the breccia beds we observed were
thinner and-interbedded with either volcanic sedimentary rocks or bedded pyroclastic surge
deposits. Unit Evbxp clasts to the south are mostly two-pyroxene andesites that are
petrographically and geochemically similar to the andesite flows (unit Evap) in the complex
and probably represent flow breccia; elsewhere pyroclastic breccias also contain clasts of semi-

Comments page 55




18 OPEN FILE REPORT 2011-1

vesicular light green dacite (~66% SiOy) set in a clear glassy matrix with scattered small grains
of augite (Dragovich and others, 2009a,b, 2010a,b). In the present study area, breccia clasts
appear to be mostly hornblende dacite (~68% Si0,) surrounded by a chaotic matrix containing
variable smaller lapilli clasts, plagioclase, and quartz in a brownish glass matrix (=20%)
lacking augite and hypersthene. Some breccia may also contain exotic clasts of greenstone,
metasandstone, and metachert (Danner, 1957). Breccia is typically poorly exposed, but likely
represents pyroclastic flow deposits, including dome collapse breccia. The occurrence of thin
interbeds of epiclastic volcanic sandstones in a few outcrops suggests that the substantial
thickness of some of the breccia units is the result of emplacement of stacked pyroclastic
deposits into a restricted basin or area. The dacitic composition of the clasts in the Carnation
and Monroe map areas (Dragovich and others, 2010a,b, 2011) suggests that part of the unit
may correlate with the hornblende dacite breccia unit mapped extensively by Tabor and others
(1993) east of the map area. Our finding in the Monroe quadrangle that dacite dominates the
breceia clasts and that many are hornblende-phyric supports this correlation and the model that
many of the breccias are the result of a nearby dacite dome collapse. (See unit Evbxpb.)

Evbxpp Volcanic rocks of Mount Persis, volcanic bomb breccia (Eocene)—Medium-K calc-alkaline
dagitic lithic bomb breccia; typically with reddish gray or dark gray clasts. Bombs are mostly
subrounded to subangular and are locally up to 7 ft (2 m) in diameter, but average ~2.6 ft
(~80 cm). Deposits appear to be relatively homogeneous and almost clast-supported in most
outcrops. Beds are very thick, massive to subtly graded (coarse fraction), and moderately to
poorly sorted. A few outcrops contain thin lenticular volcaniclastic interbeds, demonstrating
that at least locally the breccia is a composite of several pyroclastic flows, Clasts are
dominated by dacite (~68-70% Si0,) as in unit Evbxp, and they most likely originated from a
continental arc source (Dragovich and others, 2011). They also contain subhedral to euhedral
phenocrysts to 1 mm with a glassy matrix containing plagioclase microlites and altered mafic
minerals, including euhedral hornblende. Many of the clasts have holocrystalline volcanic flow
textures, including aligned microlites. Bomb breccias are well-exposed along the northern part
of the SE highlands, where they tend to form subvertical cliffs. These breccias were likely
deposited as dome collapse breccias near an edifice, as in unit Evbxp. Given the impressive
size of some of the bombs (up to 2 m), it scems likely that the volcanic source of the breccias
is in or near the map area. (See unit Eip.) The dacitic composition of the breccia clasts in the
Carnation and Monroe map areas (Dragovich and others, 2010a,b, 2011), along with our
finding that many are hornblende-phyric, suggests that part of the unit may correlate with the
hornblende dacite breccia mapped extensively by Tabor and others (1993) in the volcanic rocks
of Mount Persis east of the map area. (See unit Evbxp above.)

Evcp Volcanic rocks of Mount Persis, volcaniclastic rocks (Eocene)—Lithic and feldspatholithic

' volcanic to tuffaceous sandstone and siltstone; may include interbeds of volcanic
conglomerate, shale, tuff and lapilli tuff, and rare beds of coal or shale; color variable but
mostly light yellowish brown to very pale brown to light bluish gray with some dark red
volcanic siltstone; volcanic sediments are mostly well sorted and stratified and contain angular
to subrounded grains; strata vary from massive to medium to thickly bedded, with plane and
ripple crossbedding typical of fluvial environments commonly observed; rare antidune
crossbedding typical of pyroclastic surge deposits rarely observed. Fossil leaves, stems, and
fragments of black carbonized or brown petrified wood are common and consist mostly of
fragments of broadleaf trees as well as stems of rushes similar to modern Equisefum
(Dragovich and others, 2010b; Danner, 1957). Most volcaniclastic rocks are rich in volcanic
lithics; for example, volcanic sandstones contain abundant andesite to dacite clasts, but also
locally contain altered volcanic glass, plagioclase, and a few grains of polycrystalline quartz
and sandstone-siltstone. However, there is a spectrum of compositional volcaniclastic rock
types. For example, crystal-rich sediments with significant subangular to angular plagioclase,
volcanic quartz, and variable amounts of fragmental pumice are probably fluvially reworked
crystal-vitric ash flow tuffs. Sandstones rarely have a mixed volcanic and Western mélange

Comments page 56




GEOLOGIC MAP OF THE MONROE 7.5-MINUTE QUADRANGLE 19

belt (unit KJm) provenance (Dragovich and others, 2009a). Conglomerate mostly contains
subrounded clasts dominated by andesite and dacite. Danner (1957) describes andesitic boulder
conglomerates with shale lenses, which are likely fluvial deposits, directly east of the map
area. Because these volcanic sediments are generally more erodible than volcanic deposits,
such as lava flows, these rocks tend to be recessive or covered with colluvium and other
Quaternary deposits, and thus rarely form prominent outcrops. This is supported by subsurface
drilling information that suggests that volcaniclastic rocks, such as volcanic sandstone and
shale, are more common in the subsurface. Unit Evcp was deposited mostly as fluvial stream
deposits within a dissected volcanic highland setting. As a result of this moderately proximal
volcanic setting, unit Evcp forms lenticular beds surrounded by flows, tuffs, and breccias. In
more distal settings, such as the inferred depositional environment for the western part of the
study area (Cross Sections A and B), volcanic sediments might have been deposited in a lower
energy plain setting, mostly with tuffs and basaltic andesite and basalt flows.

Evip Volcanic rocks of Mount Persis, lahars (Eocene)—Cohesive to noncohesive lahar and lesser
volcanic (boulder) conglomerate; clasts dark gray, commonly weathered or altered to gray-
green; contains subrounded to subangular pebbles, cobbles, and boulders of andesite (~60%
Si0,) up to ~3 ft (~1 m) in diameter, with petrified wood, log or stick casts, and a few clasts of
opal and volcanic sandstone and siltstone. Weathering masks some original textures, but the
lahar matrix generally varies from volcanic sand to ashy, silty, clayey sand, and is locally semi-
cohesive. Unit Evlp occurs as very thick massive beds with possible subtle overall grading.
Clast composition (~95-100% andesite), matrix texture, and overall moderate to poor sorting
suggest deposition mostly as lahars. Contacts are generally poorly exposed, but the spatial
association with volcaniclastic fluvial sedimentary rocks, including clast-supported cobble-
boulder conglomerate with thin interbeds of volcanic siltstone, suggests deposition as
lenticular beds within valleys emanating from a volcanic highland to the east of the map area.
In the Carnation and Monroe quadrangles, deposits vary from matrix-supported lahar to clast-
supported hyperconcentrated flood deposits or volcanic altuvium (this study, Dragovich and
others, 2010b). Geochemically, one medium-K calc-alkaline clast from unit Evlp sampled
directly south of the current study area has a higher aluminum saturation index and is more
chemically altered than other Mount Persis samples (Dragovich and others, 2010b, 2011).
Geochemical and petrographic analyses of lahar clasts indicate that the original flows were
sourced by andesitic lavas exhibiting pervasive silica, K-feldspar, and clay alteration
(Dragovich and others, 2010a,b). Zones of alteration around andesitic stratovolcanoes can lead
to edifice instability, collapse, and to the generation of high-volume cohesive mudflows
(lahars) or hyperconcentrated flood deposits (lahar runouts) similar to the mapped deposits.
However, given the preponderance of dacitic breccias in the Monroe area and areas to the east
(Tabor and others, 1993), and the restricted lahar clast chemical data, some of the lahars might
have been a sourced by dacitic pyroclastic deposits. (See units Eip and Evbxp.)

Eip  Volcanic rocks of Mount Persis, intrusive complex (Eocene)—Uniquely textured medium-K
calc-alkaline dacite flows (~68% SiO,) with lesser andesite flows and pumiceous crystal-lithic
to vitric lapilli tuff and dacitic bomb breccia; rocks are bluish gray to gray. These flows,
fragmental volcanic rocks, and possible hypabyssal intrusive rocks are exposed in logging road
cutbarnks north of Lake Fontal on the SE highlands in the east-central part of the map area. The
flows or possible hypabyssal intrusives in this complex all contain glomerophyric mafic
¢llipsoids or “knots” that define a subvertical mafic mineral lineation suggestive of vertical
flow; however, this lineation is very limited in spatial extent and thus its causation requires
further study. The flows are mostly holocrystalline and contain blocks of euhedral to microlitic
plagioclase and augite, with lesser altered homblende, Nearby lapilli tuffs contain a variety of
clasts, including pumice, basalt, hornblende-augite dacite, and hypidiomorphic intrusive rocks,
as well as clasts of the Western mélange belt basement (prehnite- and pumpellyite-bearing
metasandstone and meta-argillite). Geochemically, unit Eip most likely originated from a

" continental arc source (Dragovich and others, 2011). We tentatively hypothesize that the
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subvertical flow lineation, along with the apparent glomerophyric hypabyssal(?) rocks and the
unusual composition of the tuffs, may be due to intrusion, necking, or doming at a volcanic
plug. (Compare with unit Evbxpb.) In addition, the unusual high percentage of mélange belt
fragments in the lapilli tuffs suggests plucking of basement rocks during ascent and, along with
the gravity signature of the easternmost part of the map area (Dragovich and others, 2011),
suggests magmatic erosion of basement that is only 500 to 900 ft (150-275 m) below the
present surface, '

Evspg Puget Group, undivided (Eocene)(cross sections only)—Continental feldspathic to volcanic lithic
subquartzose sandstone, siltstone, claystone, and lesser lapilli tuff, tuff, carbonaceous shale, pebble
conglomerate, and coal, and rare or absent andesitic flows and breccia. The Puget Group is exposed to the
south and southwest of the map area and includes the Renton, Tukwila, and Tiger Mountain Formations.
The middle to late Eocene Renton and older middle Eocene Tiger Mountain Formations were deposited
as meandering-river fluvial-deltaic sediments on a coastal plain. The andesitic volcanic deposits of the
Tukwila Formation erupted onto this coastal plain south of the map area and interrupted the fluvial
deposition of the Renton and Tiger Mountain Formations southwest of the Monroe area. The distance to
the andesitic volcanic center(s) of the Tukwila Formation suggests that flows and breccias are not part of
the Puget Group shown on Cross Sections A and B. Rau and Johnson (1999) showed the Puget Group to
be locally at least 4,000 ft (1,220 m) thick in the Seattle basin west of the map area. This thickness is
similar to that given by ten Brink and others (2002), who showed the undivided Eocene sediments in the
basin to be about 3,500 to 4,200 ft (1,060 to 1,280 m) thick. We infer on Cross Sections A and B that the
middle and late Eocene Puget Group (1) thins or is truncated by faulting to the east, and (2) interfingers
with moderately distal rocks of the Eocene volcanic rocks of Mount Persis. (See Mount Persis age
information in units Evsp and Evipd.)

Mesozoic Low-Grade Metamorphic Rocks (Prehnite-Pumpellyite Facies)

Kim  Western mélange belt of Tabor and others (1993)(Cretaceous to Jurassic)(cross sections only)—
Dominantly metamorphosed argillite, sandstone, greenstone, metagabbro, and diabase, with minor
metachert, metatonalite, slate, phyllite, marble, and rare ultramafite (Dragovich and others, 2007,
2009a,b,c, 2010b). Most metasedimentary rocks were deposited as turbidites along an accretionary
wedge. The Western mélange belt is inferred to underlie the map area (Cross Sections A and B).
Geophysical modeling suggests that the volcanic rocks of Mount Persis unconformably overlie the
mélange belt over much of the map area (Dragovich and others, 2010a,b, 2011). Danner (1957), Tabor
and others (1993), and Dragovich and others (20093, c) also mapped this unconformity to the east and
south of the Monroe map area.

Tertiary to Holocene Tectonic Zones

tz, Tectonic zone (Tertiary to Holocene)—Cataclasite, fault breccia, clay-rich fault gouge, protomylonite,

tzh, and strongly slickensided and fractured rocks in fault zones; variously colored, mottled, and veined as a

Qtz  result of local hydrothermal alteration or strong weathering. Dragovich and others (2007, 2009a,b,c,
2010a,b) map tectonic zones along faults south of the map area. Sherrod and others (2008) map many
strands of the SWIF west of the map area. Most kinematic indicators, such as shallow slickenlines on
steep shear planes and (or) en echelon vein arrays, suggest right-lateral strike-slip or oblique-slip offset
along strands of the SWIF. Wide zones of cataclasis are common in the Cherry Creek fault zone, parts of
the Johnsons Swamp fault zone, and the Fontal Road reverse fault. Hydrothermally altered tectonic
zones (unit tzp) are mapped where tectonic zones host broad mappable zones of hydrothermal alteration.
Unit tzh contains principally low-temperature carbonate (calcite) mineralization with local silicification
producing a widespread whitish rock. Quaternary tectonic zones (unit Qtz) are mapped only in the
subsurface on Cross Sections A and B adjacent to active or potentially active faults. This tectonic
deformation is characterized by high-angle fractures and (or) discrete faults with bedding offsets in
Pleistocene deposits near probable active faults, such as the Cherry Valley fault, as discussed more fully
in Dragovich and others (2011). More information related to the mapping of faults, fault deformational
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structures, liquefaction, earthquake hypocenters and focal mechanisms, and geophysical lincaments are
provided in Dragovich and others (2011). For example, we describe the numerous (locally intense)
liquefaction and tectonic features associated with the Cherry Valley fault, as well as the shallow
seismicity associated with the Cherry Creek fault zone.
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A ‘ TE RMA TH = A Pictorial Review Of The Most
. : Devestating Flood To Strike The Valleys

Page One
/ 775
[ z./ ol 7y
Merfe G. Smitft

212 OWd Oswen Road, Sp. 17
Sultan, WA 98294

Most of the flood waters have receded now --
but for more than 72 hours last week, the Rivers
of the Skykomish, Snoqualniie, Snohomish and
their tributaries rushed into the valleys with an
awesome force never before witnessed.

Since about 4 a.m. last Tuesday, December 2,
through late last Thursday, raging waters dam-
aged millions of dollars of properties. During its
course, unchecked waters covered tens of thous-
ands of acres of land, spelled death for untold
thousands of livestock and other animals, washed
out roads and bridges as if they never existed and
crashed through dykes once built to protect the

area front such disasters.

While hundreds were left homeless, no
human deaths or serious injuries were attributed
to the tragedy.

Friends and neighbors opened their hearts
and their homes to those that were stranded and
emergency personnel from county law enforce-
ment agencies to Naval Air Station personnel
risked their lives for those who were endangered.

" It was a battle created by mother nature and
one that could not have been won without mother
nature’s eventual cooperation, :

Herethen are a number of photographs that
attempt to capture the moments experienced by
us all in the valleys.

.
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When the dikes gave way near Snohomish Wednesday
evening Highway 2 was closed between Monroe and
i Snohomish. High Bridge and the entire Tualco valley
was virtually underwater,

Whidbey Island Naval helicopters became o common
sight during lost week's ordeal. At left, a pair of
choppers worked at the John Hansen farm. By Friday
and- Saturday , scores of National Guard personnfsl
were sent to help with the clean-up.
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State Senator Frank Woody toured the flood area and
Tuesday was scheduled to meet with the Vice-President
to seek federal aid. -

Ward Lawler talked with Pan Alaska employees,
above, who used o boat to survey damage to
several small businesses just west of Monroe ,

A -left, the only way tor .get to the WSR Honor
Farm for a time was by tractor or boat, while .
below, hundreds of dump trucks hauling rocks

and rip rap were pressed into service to restore
damaged dikes.

'aging flood waters took their toll on humerous
ivestock and in some cases forced an early slaughter.

Comments page 65




Page Four

An entire lake was formed in the valley between Monroe and Snohomish as water spitled across

Highway 2.

. Some surviving cows found refuge on a narrow dike.

Flight for aerial photos provided by Flying F Ranch, Monroe --Staff Photos by Dick Baldwin
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Comment letter 9

Lowell Anderson’s

September 28, 2015

ritten comments regarding Kast
onroe Draft Supplemental
Environmental Impact Statement
(August 28, 2015) and Comprehensive
Plan Amendment and Rezone

Project Site shown below.

T =

Farmiand under water
during flood events

AN 5 R

1995 Flood, 8th highest on record, cresting at 20.24 ft.
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September 28, 2015

Mr. David Osaki,

Community Development Director
City of Monroe

806 W. Main Street

Monroe, WA 98272

Subject: Written comments regarding DSEIS, (August 28, 2015), East Monroe
Comprehensive Plan Amendment and Rezone Draft Supplemental
Environmental Impact Statement

CONFLICT OF INTEREST

The City of Monroe should not rely on the EIS prepared by Pace
Engineering given that it has a vested financial interest in an outcome that would
support the rezone from LOS to General Commercial. As such, the report is not
objective and prepared by an independent, unbiased firm.! Pace Engineering has
secured a lien on the subject property that is intended to provide the necessary
funds to compensate Pace for its EIS related work. Realistically, Pace will only be
able to realize on its lien if the subject property is rezoned so that the property
value is increased and subsequently sold. An EIS prepared by a firm that has a
clear conflict of interest should not be the basis of the City’s decision on the
environmental impacts of a potential rezone. The City should require that any EIS
be prepared by a qualified firm with no financial stake in the outcome other than
receiving financial remuneration from the property owner at the time the EIS is
completed.
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MISLEADING INFORMATION PROVIDED BY CITY OF MONROE

April 2015, City of Monroe hired a new Community Development Director,
Mr. David Osaki. Mr. Popelka had resigned and Melissa Sartorius Place was
expecting her first child and went on leave sometime after. I expected better after
writing Mayor Geoffrey Thomas® (January 13, 2014), stating my frustration by
City Staff’s unwillingness to take an objective and unbiased approach to evaluating
the Comprehensive Plan Amendment and Rezone.

Example 1). Figure 9 — 2006 Historical Flooding Data.

Statement Note: Even when flood waters reached their highest elevation the
conceptual developable area remained above water.

We provided both photographic and oral testimony from long term residence
of the Rivmont/Calhoun neighborhood of the subject property being flooded.
Reference from document list October 18, 2013:

1).  Flood of 2006.

2).  Mr. McCammon photos from the East L-13, L-14, L-15.
3).  Anderson photos from the West L-16, and L-17.

4).  Dr. Charles and Susan Strub’s letter L-5

5).  L-11 Ruth Reality letter page 2, paragraph 3

6).  Plus other oral testimony

Other information:® Mr. Douglas Hamar booklet dated September 16, 2014,
and November 18, 2014 titled Reasons to Accept the GMHB Decision and Take No
Further Action.” See Photo’s on page 9 which is self explanatory. Book is attached
for reference
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NO ACTION-NO DEVELOPMENT Location, Location, Location, but not in a flood plain .

Alternate sites per DSEIS main complaint sites 1, 2, 3 and 4 do not have
direct access to SR 2. Additionally, of the 57.7 vacant GC property 49.5 acres 1s
located in North Kelsey area, again PACE’s argument is no direct access to SR 2
from any of these parcels.

The proposed site figures 4, 5 and 6, page 19, 20 and 21 of FEIS attached®
shows conceptual layout of frontage road from roundabout located on SR 2, a 55
mile per hour highway, then a road continues through the wetlands to the 1.16 acre
site to be paid for by developer. This 42.8 acre location in my opinion is the worst
location for GC and has the most expensive access to SR 2 and is also isolated
from GC core (North Kelsey); please see commercially zoned land North Kelsey
highly accessible and visible location one block north of Highway 2 off North
Kelsey Street, the primary road that serves the majority of the retail trade area.
Various lots sizes are available for sale, all superior to the proposed site.”

The proposed 42.8 acre GC site is the worst possible location for the
following reasons which include but are not limited to:

1). Located in the flood plain

2).  Has an Oxbow (stream/slough) running through it.
3).  Has seasonal flooding

4).  Is isolated from Monroe’s business center.

5).  Has three wetlands.

6).  The slough/stream lies within shoreline jurisdiction and is designated
as (UC) under the Cities Shoreline master program.

7). A Native growth protection easement (NGPE) is associated with the
area covered by the slough/stream and associated wetlands.

8).  To the North and West of slough/stream lies steep slopes atop which
perch many single family residencies.

9).  Islocated along SR 2 (The highway of death) with a small driveway
for current access. Is not pedestrian accessible.

10). My opinion the City should expand to the North and Northwest not
East into the flood plain for commercial development.

11). PACE statement: MMC Limits the Developable area to
approximately 11.3 acres regardless of the land use development alternative.
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Problem: Once the property is rezoned to general commercial (GC) the
project proponent would be eligible for reasonable use exceptions that could
allow additional intrusions into the critical areas or buffers in accordance
with Monroe Municipal Code (MMC) 20.05.050.

MMC 20.05.050 allows exceptions to the Cities Critical Area regulations
when the applicant can demonstrate it is needed to allow a reasonable use of
the property. Based upon the existing zoning a reasonable use exception
would not likely be needed or approved, but under a rezone to general
commercial an applicant would be far more likely to utilize this exception
criteria thereby impacting or reducing the protective buffer. Other
exceptions are certain.’

Comments page 71




EARTH

Per FEMA 100-year flood plain the elevation is set at 67 feet. Unless
and until the 65.31 100 foot elevation is approved by FEMA the City will
use Chapter 14.01 Flood Hazard and Regulations 14.01.050 basis for
establishing the areas of special flood hazard as follows:

“The Flood Insurance Study for Snohomish County, Washington and
Incorporated Areas,” dated September 16, 2005, and any revisions
thereto, with accompanying Flood Insurance Rate Maps (FIRMS), are
adaopted by reference and declared to be a part of this chapter. The
Flood Insurance Study shall be on file in the office of the city
engineer, 806 West Main Street, Monroe, Washington. (Ord.
004/2006 2; Ord. 021/205 1)

Flood Plain policies are set at a National level and implemented
through National, State, and Local regulations not policy created by PACE
Engineering or Watershed Science Engineering.

Reference L-19 photograph 1959 flood across from project site The
1959 Flood flow Discharge cfs was substantially lower than the 2006 but
had the cfs to wash out the track bed leaving the train tracks hanging in the
water.

Reference: Per *Mr. Douglas Hamar’s booklet dated September 16,
2014 and November 18, 2014 titled Reasons to accept the GMHB decision
and take no further action. See pages 10, 11, 12 and 13. The impact of
climate change and population growth on the National Flood Insurance
program through 2100, states in part a significant increase in coastal and
riverine flooding in our nation. How was this information utilized in the
model?

Question: What would the model look like based on the 1959
flood that washed out the tracks across from the site?

During the flood of 1996 T observed the flood water fence post deep
on the old fence line running parallel to SR 2 which would make the case for
a 67 foot flood evaluation.

A coordinator for flood-insurance programs for the State Department
of Ecology has said in part “The more things you put in a flood plain the
more things are at risk.” Then said “We can never assume we have seen the
worst of what nature can do.” A U.W scientist argues in part that
commercial and residential flood plain development ends up costing
everyone else. “We should not be subsidizing those land uses through flood

5
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plain control measures and rebuilding things and bailouts.” He said “the

question is why did we build there in the first place?” reference Lynda V. Mapes - Seatde
Times April 2004 Chehalis flood.

Reference page 2 — PACE statement. No salmonid were observed
during site visits by Wet Land Resources Inc.

I have fished the Skykomish river for many years, for the last five
years that I fished I haven’t caught a fish or observed any caught. Does that
mean no fish are present in the Skykomish river?
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OBJECTIVE OF PROPOSED ACTION

Respond to demand for any lack of undeveloped commercial property
along the SR 2 transportation corridor.

Per Mike Armstrong and Associates Reference the current state of US-2 “1
don’t know if you know this you have a mess out here.” Armstrong said. “People
won’t stop at your business, because they don’t want to try to get back on it. We
ShOUld ﬁX it.” Monroe Monitor, September 8, 2015

Note: Little or no money is provided to fix SR 2, very little money has
been provided for the last 40 years.
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SUMMARY:

1)

2)

3).

4).

One of the most obvious examples of PACE’s conflict of interest is not
looking at alternate sites

PACE statement Monroe Municipal Code limits the developable area to
approximately 11.3 acres regardless of the land use development alternative.

Question: Is PACE requesting a rezone from LOS to GC on just the
11.3 acres, or the entire 42.8 acres?

SThe MMC provides exceptions for development, see our letter dated
November 07, 2013 to Ms. Sartorius and Mr. Cox pages 1 and 5.

PACE implies the developer must follow the MMC then ignores Chapter
14.01 Flood Hazard and Regulations and sets the 100 year elevation at 65.35
feet, 1.7 feet lower than FEMA, which must be approved by FEMA.

It’s my opinion this was necessary to compensate for the lack of cut material
available to fill the entire 10.17 acre site.

Note: The rod on the ground survey indicates approximately 21,871 cubic
feet of cut material available. Professional land surveyors will tell you that
the rod on the ground topographical survey is more accurate than the current
LIDAR, because of vegetation etc,

Per Mr. Hamar analysis 65,630 cubic yards are required to fill 10.17 acres to
1 foot above FEMA flood elevation of 67 feet.

PACE Lidar calculations of 46,500 cubic yards should provide copies of
relevant earth work calculations, including cross sections and other
calculations showing that the proposed grading and fill is properly balanced,
as well as a plot of the areas to be graded.

Geo Engineers site conditions states in part; “We were not able to observe
much of the upper slope because of access restrictions.”

Who did they contact?
I find this puzzling.

RE: Monroe’s Draft scope of work October 08, 2014 page 6, Landslide
Potential states in part “It is anticipated that borings and modeling will be
necessary for a full assessment. Borings may be obtained from private
property owners above the slope with their consent; alternatively directional
boring may be accomplished from the Rivmont Drive right of way if
necessary.

Reference November 14, 2014 PACE Draft Scope of Work Land slide
potential states in part soil borings are not anticipated in this proposal and the

8
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geotechnical analysis will be based in part on the storm modeling
accomplished under task 2 etc. (No intention of Borings). Since the stream
modeling reduces the FEMA flood plain elevation approximately 1.7 feet and
is not approved by FEMA this study is eyewash.
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VERIFICATION OF S/B INVERT CULVERT ELEVATIONS:

Reference letter dated September 15,
2015

Subject: Culvert Elevations
September 15, 2015

Culverts 3 &4
Watershed Science/PACE dated 5/28/2015

3) 24 inch CMP
Upstream invert elevation 56.34 feet NAVD;
Downstream invert elevation; 56.43 feet NAVD

4) 3 foot Concrete Pipe Culvert
Upstream invert elevation; 55.23 feet NAVD
Downstream invert elevation; 55.33 feet NAVD

Information from Sadler/Barnard &
Assoc., Inc. dated 5/25/99,
Topographical Survey

Sadler/Barnard dated 5/25/99

3) 30 inch CMP

Upstream IE 56.31 NAVD
Downstream IE 55.92 NAVD
4) 38 inch concrete culvert
Invert Elevation 55.21 NAVD

This information validates the Sadler/Barnard & Assoc., Inc. 5/25/99
Topographical Survey. These elevations from Sadler/Barnard & Assoc., Inc.
5/25/99 Topographical Survey are more accurate than the LIDAR provided by
PACE Engineering September 2013 East Monroe EIS Topographical Map
Appendix J with reference to the areas to be cut and filled.

10
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MY FINAL THOUGHTS:
For the history of this rezone read Ruth Realty letter dated October
14,2013, L-11.
1 would add that PACE Engineering has a vested financial interest in
the outcome of this rezone.

PACE Engineering is walking back a lot of their previous information
based on subcontractors findings which include but are not limited to the
following:

a).  Confirming the culvert i.e., elevations by S/B survey thereby

confirming its accuracy.
b). Lowering the 100 year flood elevation by approximately 1.7 feet
which as of this date is unapproved by FEMA.

¢).  Fill volume estimates derived from hydraulic modeling are 30% lower
than those put forth in September 2013 FEIS. Current fill estimates
are approximately 33,000 cubic yards compared to PACE 46,500
cubic yards put forth in September 2013 FEIS.

d). Mr. Hamar’s analysis based on S/B Rod on the Ground Survey
indicates approximately 21,871 cubic yards of potential cut for fill
on the entire property based on raising property elevation to 1 foot
above flood stage of 67 feet approximately 65, 630 cubic yards are
required.

e).  Water Shed Inc., states in part “It was determined that the LIDAR was
consistently high by approximately 0.6 feet in the East Monroe
Rezone area, most likely because of the density of tall grass and
blackberry bushes in the area.”

Note: per our FEIS appeal we stated “The FEIS used Lidar
methodology rather than the 1999 Field Study which we believe is a more
accurate reflection of site elevations. Lidar’s accuracy is affected by the type
of terrain on the site as hard services are more accurate than sites covered
with vegetation. The East Monroe site is covered with extensive vegetation.
Inaccuracies in the Lidar readings could lead to incorrect estimations of the
necessary cut and fill amounts required to bring the elevations to a level above
flood stage for the 10 acre area that is developable on the site. This is further
evidence that the FEIS failed to use the best available science.”

Based on S/B Rod on the ground survey the 0.6 feet is still substantially off.
11
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See Mr. Hamar’s reasons to accept the GMHB decision and take no further
action. Lidar verses Conventional Survey pages 3-8.

It’s obvious to me that substantially less than the 10.17 acres are available
for development which makes this property the most expensive and most
undesirable in the city for commercial development.

The additional field surveying to verify, confirm and/or refine previous and
LIDAR data per my letter were not received in a timely manner therefore could not
be evaluated. This information should have been included in the DESIS and that
taints the outcome.

I am requesting a 15 day extension for the written comment period. My
letter to Mr. Osaki, dated September 07, 2015, requesting copies of the Field
Survey’s and supporting data that was conducted to verify, confirm, and refine
previous surveys and LIDAR data per page 41 of DSEIS.

I contacted Eilean Davis at PACE Engineering by phone September 22,
2015 and also spoke directly to her at the meeting at City Hall. She assured me she
had sent this information to me.

The LOS, (Limited Open Space), zoning of this property suits it to a tee. If
Monroe City Council wants to rezone this property to General Commercial they
should insist on a report that is objective and prepared by an independent, unbiased
firm.

Respectfully,
Lowell Anderson
129 Rivmont Drive

Monroe, WA 98272

12
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* Already part of Record
* Resubmitted for Mr. Osaki’s benefit.

References/Attachments

1). Deed of Trust dated May 31, 2013.
Note: No changes to Deed of Trust as of August 28,2015
2).  January 13, 2014 letter to Mayor Thomas '
3). Mr. Hamar booklet September 16, and November 18, 2014 titled Reasons to
Accept the GMHG Decision and Take No Further Action.

4). Commercially Zoned Property North Kelsey

e Marketing Brochure

e Available property map

5). November 7, 2013 letter to Melissa Sartorius and Mr. Cox.. *
6). Proposed site figures 4, 5, & 6, pages 17, 18, and 19 of FEIS. *
7). September 1, 2015 questions Re: DSELS

8). September 1, 2015 received information for question 1

9). September 15, 2015 received partial information
Question 2d unanswered
10).  September 7, 2015 questions Ref: page 41 of DSEIS

11). PACE LIDAR - East Monroe EIS Topographical Map, Appendix [, Dates
September 2013, project number 13372.10

L-5 Dr. Charles and Susan Strub letter September 11, 2013
L-11 Ruth Reality Letter ~ October 14,2013

L-13 Photograph 2006 Flood From the East McCammon
I.-14 Photograph 2006 Flood From the East McCammon
L-15 Photograph 2006 Flood From the East McCammon
L-16 Photograph 2006 Flood From the West Anderson
L-17 Photograph 2006 Flood from the West Anderson
1-18 Photograph 1990 Flood from the Center Martin

L-19 Photograph 1959 Flood near Project Site Historical Society and Anderson *
1-21 Topographical survey for HBF dated May 25, 1999 *

L-22 Memo to file
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DEED OF TRUST
(For use in the State of Washington only)

"THIS DEED OF TRUST, made this 31% dayof May, 2013
between

as GRANTOR(S), Hentage Baptist Fellowshup
whose address 15 16651 Currie Road SE
Monroe, WA 98272

and
as TRUSTEE, PACE Engmeers, In¢
whose address 1s 11255 Kirkland Way
Swuite 300
Krrkland, WA 98033
and

as BENEFICIARY, PACE Enginicers, Inc
whose address is 11255 Kirkland Way
Sute 300
Kirkland, WA 98033

WITNESSETH Grantor(s) hereby basgamn(s), sell(s), and convey(s) to Trustee in trust, with power of sale, the
followng descnibed real property n Snohomish County, Washington

Section 06 Township 27 Range 07 Quarter NE & Section 05 Township 27 Range 07 Quarter NW -
TH PTN SE1/4 NE1/4 SD SEC 6 & W 50FT SW1/4 NW1/4 SD SEC 5§ EXC ANY PTN THOF LY WHN
PLAT OF RIVMONTHEIGHTS DIV NO 1 REC VOL 17 PGS 99-1000 & EXC ANY PTN THOF LY WHN
PLAT OF RIVMONT HEIGHTS DIV NO 2 REC VOL 51 PG 100 & EXC ANY PTN THOF CONVYD TO ST
OF WA UND REC NOS 934495, 2274455 & 2274456 AKA LOT 1 CITY OF MON BLA 195003 REC

UND AFN 200405035217

1707000 102500 Page 1 of6
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And

Sechion 05 Township 27 Range 07 Quarter NW - LOT 1 CITY OF MON SP 199005 REC UND AFN
200405035216 BEING PTN SW1/4 NW1/4 SD SEC 5 :

And

Section 05 Township 27 Range 07 Quarter NW - LOT 2 CITY OF MON SP 199005 REC UND AFN
200405035216 BEING PTN SW1/4 NW1/4 SD SECS

And

Section 05 Township 27 Range 07 Quarter NW - LOT 3 CITY OF MON SP 199005 REC UND AFN
200405035216 BEING PTN SW1/4 NW1/4 SD SEC 5

And

Section 05 Township 27 Range 07 Quarter NW - LOT 4 CITY OF MON SP 159005 REC UND AFN
200405035216 BEING PTN SW1/4 NW1/4 SD SEC 5

Abbreviated Legal (Required  fult legal not mseried above )

Tax Parcel Number(s) 27070600102500, 27070500206100, 27070500206200, 27070500206300, and
27070500206400, together with all the tenements, hereditaments, and appurtenances now ar hereafier thercunto
belonging or 1n any wise appertainng, and the rents, 1ssues, and profits thereof ‘

Thus Deed of Trust 1s for the purpose of securing performance of cach agreement of Grantor(s) contamed m thns
Deed of Trust, the Consuliing Agreement between Grantor and Beneficiary, the Promissory Note between
Grantor and Beneficiary of even date herewath, melndmg but not limuted to the payment of the sum of

Dollars ($ 170,000 )
plus any acorued terest, as defined in the Promussory Note, under the Consulting Agreement between the
Grantor and Benefictary, with mterest, m accardance with the terms of a Promissory Note of even date herewith,
payzble to Beneficiary or order, and made by Grantor(s), and all renewals, modifications, and extensions thereof,
and also such further sums as may be advanced or loaned by Beneficiary to Grantor(s), or any of Grantor(s)’
successors or assigns, together with interest thereon at such rate as shall be agreed upon

DUE DATE. The entire balance of the sums due under Promissory Note secured by this Deed of Trust and the
Consultng Agreement between Grantor and Beneficiary, together with any and all mierest accrued thereon shall
be due and payable m full accordance with signed Consulting Agreement between Grantor and Beneficiary

dated May 31%, 2013

To protect the security of this Deed of Trust, Grantor(s) covenant(s) and agree(s)

1 To keep the property m good condtiron and repaw, (o permit no waste thereof, to complete any buslding,
structure, or improvement being built or abou 1o be butlt thereon, 1o restore prompily any buildmng,

structure, or improvement thereon which may be damaged or destroyed, and to comply with all laws,
ordimances, regulations, covenants, condiions, and restreitons affecting the property

Page 2076
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2 To pay before delimquent all Jawful taxes and assessmenis upon the property, 10 keep the property free and
clear of all other charges, hens, or encumbrances impainng the securny of this Deed of Trust

3 To keep all bwldings now or hereafier erected on the property described heremn continuously insured aganst
loss by fire or other hazards in an amount not less than the total debt secured by Hus Deed of Trust Al
policies shall be held by the Beneficiary, and be 1 such companies as the Beneficiary may approve and
have loss payable first o the Beneficiary, as its interest may appear, and then to the Grantor(s) The amount
collected under any insurance pohicy may be applied upon any mdebtedness hereby secured i such order as
the Beneficiary shall determme  Such applicahon by the Beneficiary shall not cause disconfinuanee of any
praceedings to foreclose this Deed of Trust In the event of foreclosure, all nghts of the Grantor(s) n
msurance policies then m force shall pass to the purchaser at the foreclosure sale

4 To defend any action or proceeding purporting 1o affect the securty hereof or Yhe nghts or powers of
Beneficiary or Trustee, and to pay all costs and expenses, meluding cost of ttle search and attorney's fees m
a reasonable amount, in any such action or proceeding, and n any susi brought by Beneficiary to foreclose
this Deed of Trust

5 To pay all costs, fees, and cxpenses m connection with this Deed of Trust, mcluding the expenses of the
Trustee mcurred i enforcing the obhigation secured hereby and Trustee's and attorney's fess actually
ncurred, as provided by statute

6 Should Grantor(s) fml to pay when due any taxes, assessments, NSUranCe premuums, hiens, encumbrances, or
other charges agatnst the property hereinabove deseribed, Beneficiary may pay the same, and the amount so
pard, with interest at the rate set forth m the note secured hereby, shall be added to and become a pari of the
debt secured i this Deed of Trust ’

7 DUE ON SALE The property desenibed n this security instrument may not be sold or transferred without
the Benefioiary’s consent  Upon breach of this provision, Beneficiary may declare afl sums due under the
note and Deed of Trust smmediately due and payable, unless prolubited by apphoable law

Grantor imtials Beneficiary mitials

IT 1S MUTUALLY AGREED THAT

1 In the event any poriton of the property 1s taken or damaged w an emment domain proceeding, the entire
amount of the award or such portion as may be necessary to fully satisfy the obligation secured by this Deed
of Trust shiall be paid to Beneficiary to be apphed to smid obligation

2 By accepting payment of any sum secored by this Deed of Trust after its due date, Beneficiary does not
wave its night to require prompt paywent when due of all other sums so secured or to declare default for

faslure to so pay
3 The Trustee shall reconvey all or any part of the property covered by thus Deed of Trust to the person

entitled thereto, on written request of the Grantor(s) and the Beneficiary, or upon satisfaction of the
obhgation secured and written request for reconveyance made by the Beneficlary or the person entitled

thereto

Page 30f 6
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Upon default by Grantor(s) n the payment of any indebtedness secured by this Deed of Trust or in the
performance of any agreement contamed n this Deed of Trust, all sums secured hereby shall mnmediately
become due and payable at the opuon of the Beneficiary subject to any cure period provided w the note
secured by this Deed of Trust  In such event and upan writlen request of Beneficiary, Trustee shall sell the
trust property, 1n accordance with the Deed of Trust Act of the State of Washwngton, at public auction to the
fughest bidder  Any person except Trustee may bid at Trostec's sale  Trustee shall apply the proceeds of the
sale as follows (1) to the expense of the sale, meluding a reasonable Trustec's fee and attorney's fee, (2) to
the obligation secured by this Deed of Trust, and (3) the surplus f any, shall be distributed to the persons

entitled thereto

Trustee shall deliver to the purchaser at the sale its deed, without warranty, which shall convey to the
purchaser all right, nitle and interest m the real and personal property which Grantor(s) had or had the power
1o convey at the time of the execution of this Deed of Trust, and such as Grantor(s) may have acquired
thereafier Trustee's deed shall recite the facts showing that the sale was conducted m compliance with all
the requirements of law and of this Deed of Trust, which recitel shall be pnma facie evidence of such
comphance and conclusive evidence thereof 1n favor of bona fide purchaser and encumbrancers for value

The power of sale conferred by this Deed of Trust and by the Deed of Trust Act of the State of Washington
1s not an exclusive remedy, Beneficiary may cause this Deed of Trust to be foreclosed as 8 morigage

In the event of the absence, death, incapacity, disability, or resignation of Trustee, or at the discretion of the
Beneficiary, Beneficiary may appomt m wnbng a successor trustee, and upon the recording of such
appomniment in the morigage records of the county m which this Deed of Trust s recorded, the successor
trustee shall be vested with all powers of the original trustee  The trustee 15 not obligated to notify any party
herelo of pendtng sale under any other Deed of Trust or of an action or proceeding in which Grantor(s),
Trustee, or Beneficiary shall be a parly unless such acton or proceeding 1s brought by the Trustee

This Deed of Trusi applies to, imures to the benefit of, and 15 binding not only on the parties hereto, but on

hig/her/their herrs, devisees, legatees, admimsirators, eXecutors, and assigns  The teym Benefictary shall
mean the holder and owner of the note secured hereby, whether or not named as Benefigiary herein

ADDITIONAL TERMS AND CONDITIONS {check one)

a (X)) None

b () Asset forth on the attached Exhibit which is incorporated by this reference

(Note 1Fneither “a™ nor “b™ 15 checked then option “a* apphes )

Page 4 of 6
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REQUEST FOR FULL RECONVEYANCE - Do niof record o be used only when note has been paud

TO TRUSTEE

The undersigned 1s the legal owner and holder of the note and all other indebledness secured by the within Deed
of Trust Said nofe, together with all othier mdebtedness secured by sard Deed of Trust, has been fully paid and
satisfied, and you are hereby requested and directed, on payment to you of any sums owing to you under the terms
of sid Deed of Trust, to cancel said note sbove mentioned, and all other evidences of indebtedness secured by
sad Deed of Trust defivered to you herewith together with the said Deed of Trusy, and to reconvey, without
warranty, to the parties designated by the terms of said Deed of Trust, all the estate row held by you thercunder

Dated

Page 6 of 6
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RECEIVED 1

January 13, 2014 JAN 13 2014

CITY OF MONROE

Monroe City Hall

Attention: Mayor Geoffrey Thomas
806 W. Main Street

Monroe, WA 98272

Dear Mayor Thomas,

As you know I have been long opposed to the recently approved East
Monroe Comprehensive Plan Amendment and Rezone.

I recognize the political deck was stacked against us under the former mayor
and city council. However, I remain very frustrated by city staff’s '
unwillingness to take an objective and unbiased approach to evaluating the
Comprehensive Plan Amendment and Rezone.

It was apparent throughout the process that city staff was working hand in
glove with the proponent to advocate for the Comprehensive Plan
Amendment and Rezone which favored a narrow private interest to the
overall public good. -

While there are many examples of the biased nature of the city staff’s
involvement I would like to highlight three examples.

1). We provided both photographic and oral testimony from long term
residents of the Rivmont/Calhoun neighborhood of the subject property
being flooded. City staff refuted this evidence and sided with the proponent.
In my judgment, ignoring this compelling evidence and siding with the
proponent’s position that the property was not flooded was very misleading.

2). City staff also ignored the 1999 topographical survey and relied on the
less reliable LIDAR study that was completed in late summer 2013. Once
again we can understand the proponent’s consultant relying on the LIDAR
‘study rather than the topographical study, but city staff should have used the
more reliable data of the earlier topographic survey.

Comments page 87

2




3). We provided ample evidence of the significant discrepancies in the
proponent’s “cut and fill” analysis that was essentially ignored by Ms.

Sartorius.

Those of us who actively participated in this long standing comprehensive
plan amendment and rezone process never felt the city staff gave us the time
of day. It was clear that they were advocates for the Minnick proposal as a
result of considerable pressure from the former mayor.

I do not believe that City staff involved in the Comprehensive Plan
Amendment and Rezone particularly Ms. Sartorius and Paul Popelka
treated the proposal fairly and objectively and have no confidence in their
ability to do so in future projects.

I would appreciate the opportunity to discuss these concerns with you in
greater detail in a face to face meeting.

Very truly yours,
Lowell Anderson
129 E. Rivmont Drive

Monroe, WA 98272
360.794.7075
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September 16, 2014

City of Monroe |

Attention: Mayor and City Council
806 W. Main Street

Monroe, Wa 98272

RE: Accepting the Growth Management Hearings Board decision to invalidate the rezoning of
the East Monroe property.

Sée the following 15 pages.
Thank you for your attention.

- Sincerely,
/

Douglas Hamar
PO Box 1104
Monroe, Wa 98272
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Reasons to accept the Growth Management Hearings Board decision
and take no further action

Safety First ... pg. 1
'Consider 0SO

LIDAR vs Conventional SUrvey........cccessressssas pg. 3
Does it (will it) flood and how high?......ccoeeweeer pg. 9
Excerpts from FEMA Climate Change Study........ pg.10
Noise—A 2000 sq foot Big Box store?............. pg.10
THAFFIC.c0ueeeseesassrenrsnraassnsasnesssansssnassnsorsssssonsanssanansss pg. 15
Alternative 1 .................... py. 15
Question for policymakers.......cceiviinvinncanncen. py. .15
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SAFETY FIRST--THE HAZARDS OF A STEEP UNSTABLE SLOPE

Throughout the public process that preceded the City of Monroe's passing of Ordinances 022/2013 and 024/2013,
the neighborhood on the bluff above the East Monroe property has raised concerns about commercial develop-
ment undermining the steep slope and increasing the chances of further landslides—either by direct action or by
a change in flow patterns of inevitable future flooding. The City has maintained that these concerns are not valid
as long as the development is south of the slough and the 1:1 compensatory flood storage requirement is met..
Whether these concerns are valid or not, the horrific tragedy in Oso recently raises public safety concerns for
development of the East Monroe property from an entirely different angle. Is it prudent to invite perhaps 1000
customers and employees onto a piece of property below an unstable slope of this magnitude? The City is well
aware of just how unstable this slope is. In 2008, my next door neighbors were required—by the City—to
butiress the foundation of their new home with 16 re-enforced concrete pillars, 18 inches in diameter, extending
20 feet into the ground (see below).
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LIDAR vs Conventional Survey

The FEIS for the East Monroe rezone and Comprehensive Plan Amendment relied
exclusively on LIDAR mapping for determining availability of compensatory flood storage.
Despite substantial evidence to the contrary, a caée was made by Pace Engineering, and
accepted by the City, that the LIDAR e|evati6ns were more accurate than the elevations from
the conventional Topographical Survey prepared in 1999 by Sadler/Barnard & Associates . In
the following pages, we have layered images of the LIDAR map (Fig.1), the 1999
Topographical Survey (Fig.2), and an aerial photograph of the East Monroe property (Fig.3),
allowing us to more clearly illustrate in Figure 4 and 5 that the LIDAR is perceiving blackberry
bushes as solid ground. We have featured a few elevations around the property that
exemplify the substantial ( more than 8 feet in places) differences between the LIDAR-
produced elevations and those of the éonventional survey. However, the LIDAR map shows
contour lines around the blackberry bushes all écross the property, which make those areas
appear more as “steep slopes” than as the relatively flat terrain they actually are. As far as we
know, there is no way to get flood storage from blackberry bushes. Therefore, és we have
stated before, decision makers were misinformed. The “no net loss” of flood storage capacity
required by law is physically impossible to achieve with the development and mitigation

strategies described in the East Monroe FEIS.
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The photo below was taken from the bluff above the East Monroe property during the 1995
flood--which crested at 20.24’. This photo corroborates a slew of testimony given at the
appeal hearing for the East Monroe FEIS, specifically, that the City's photo at the bottom of ;
this page cannot have been taken during the 2006 flood--which crested at 24.51". The two ‘é
photos here are clearly taken from different viewpoints along the bluff, but the important point
is that during any significant flood, the farmland visible in the distance in both photos (south
of US-2) would be under water. In the City's photo, the river is not even over its banks. -

| |

Farmland under water
during flood events

-
2

G20

1995 Flood, 8th highest on record, cresting at 20.24 t.

Farmland under water Skykomish River
during flood events er s rer

@i el =

In the FEIS, page 42, Figure 13: 2006 Flood Elevation Imagery
the City claims this is a photo of the 2006 flood, the highest on
record, cresting at 24.51 ft, and “the site remained above water.”

Comments page 100




Excerpts from:

The Impact of Climate Change and
Population Growth on the

National Flood Insurance Program
Through 2100

June 2013

prepared for

Federal Insurance and Mitigation Administration
Federal Emergency Management Agency
prepared by AECOM

in association with

Michael Baker Jr., Inc.

Deloitte Consulting, LLP

The study finds that over the next 90 years, there will likely be (50-percent chance) a
significant increase in coastal and riverine flooding in our nation, which will have a
significant impact on the NFIP. The Federal Insurance and Mitigation Administration
(FIMA) supports the findings in this study and is committed to increase public
awareness of flood risk and promote action that reduces risk to life and property. If
the risk of flooding increases as described in this report, there will be a need for
FEMA to directly incorporate the effects of these changes into various aspects of the
NFIP. As a nation, we need to acknowledge our risk, establish our roles, and work

- fogether to prepare for the future. Pages vii, viii of the Forward.

General Findings

For the riverine environment, the typical 1% annual chance floodplain area nationally
is projected to grow by about 45%, with very large regional variations. The 45%
growth rate is a median estimate implying there is a 50% chance of this occurring.
Floodplain areas in the Northwest and around the Great Lakes region may increase
more, while areas through the central portions of the country and along the Gulf of
Mexico are expected to increase somewhat less. No significant decreases in
floodplain depth or area are anticipated for any region of the nation at the median
estimates: median flood flows may increase even in areas that are expected to
become drier on average. Page ES-6, Executive Sumimnary

6.1.1 Technical Findings

Riverine Environment — By the year 2100, the relative increase in the median
estimates of the 1 percent annual chance floodplain (floodplain) depth and area
(Special Flood Hazard Area or SFHA) in riverine areas is projected to average about
45% across the nation, with very wide regional variability. Depths and areas may
increase by over 100% in some areas of the Northwest and in the vicinity of the
Great Lakes, whereas smaller relative increases of about 20 to 40% may be typical
of areas of the central and Gulf regions. Page 6-1
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Figure D-8. Spatially centinuous ordinary Kriging estimates of the 50" percentile (or
median) change in FPD (or equivalently, the change in FPA) over current conditions for
the fime period 2080-2099. Estimates produced in areas of Mexico and Canada should
be ignored as they are the result of extrapolating from gage locations from within the U.S.
Estirnated changes in FPA toward the end of the century range from little to no change in
sha Midwest, to more than 100 percent change in the Pacific Norihwest and highly

urhanized areas of the MNortheast.
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A 2000 Sq Foot Big Box Store?

Obviously, you cannot accurately spec the size of an air conditioning unit without knowing the
exact space requirement, climate, and particular use, but “for the purpose of comparison,” the
EAST Monroe FEIS uses a 5 ton unit that they claim is “common for a home improvement
store.” See The East Monroe FEIS, page 49. As Mr. McCammon pointed out in his testimony
as an expert before the Hearings Examiner , a 5 ton unit is more appropriate for a 2000 sq ft
home. From my own research, which | was compelled to do because, again, the margin of
error here is as’tounding, | found that the HVAC “rule of thumb” for a residense with 8' foot
ceilings is 1 ton/ 400-700 sq ft. Clearly, a 5 ton unit for a 130,000 square foot building with 30
foot ceilings is considerably undersized. The FEIS says a 5 ton unit has a noise rating of
87db, as much as the upper range of a “typical” lawnmower. For comparison purposes,
imagine a rooftop in the yard of the neighbor below you with 65 (“i 30,000/400/5=65)
lawnmowers humming along day in and day out. Then add a parade of delivery trucks coming
and going and forklifts scurrying about. Like so many findings in this FEIS, the noise level
impacts that would result from the development envisioned by this rezone are fudged to fit the

desired narrative.
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Traffic

Over a stretch of Highway 2, already serving 20,000 + vehicles a day, the traffic analysis in
the FEIS determines that the General Commercial zoning will likely add “5,230 average daily
trips with 459 PM peak-hour trips” (FEIS, pg. 58) to the mix—vehicles attempting to enter and
exit the East Monroe property. On the very next page, The FEIS declares, “Based on these
results, the change in zoning is not anticipated to result in a significant impact to the access or

the surrounding off-site intersections.

Alternative 1, the “no action” alternative, envisions a building footprint of 83,000 sq ft, for a
fitness center, a daycare center and a church, along with 220,000 sq ft of parking to
accommodate the “1602 new average daily trips” by vehicles accessing the property from
Us-2. ‘
