VEAL EXHIBIT 9

REPORT of Terry A. Curtis. Certified Photogrammetrist
January 24th, 2020
Aerial Photo Interpretation and Opinions Regarding Historic Water Runoff on the Rory Veal Property
located near the City of Redmond in King County, Washington.
My name is Terry A. Curtis and I am a qualified expert in the interpretation of aerial photography, the
extraction and compilation of photogrammetric data from aerial photographs, and in the production of maps and
exhibits derived from aerial photography. Photogrammetry is defined as the art and science of collecting
reliable information about the earth’s surface or objects on the earth’s surface from aerial photography.
I have been asked by Mr. Rory Veal to research, obtain, and examine aerial photography covering land situated
in King County (KC parcel number 3526059123) located adjacent to the Redmond-Woodinville Road NE,
Redmond, WA, a parcel which is owned by Mr. Veal. The focus of my examination is related to analyzing the
nature of historic water runoff on the Veal property which flows from a culvert on the East side of the Veal
property and which brings runoff water that historically collected in a roadside ditch on the East side of
Redmond-Woodinville Rd NE and carried it under the highway and onto the Veal parcel. Specifically, I was
asked to examine for the presence or absence of a natural stream, man made ditch, or eroded channel crossing
the Veal parcel and which emanates from this culvert.
Qualifications:
I have an Associate in Science (AS) degree in Forest Technology from Centralia College, and a Bachelor of
Science (BS) degree in Forest Management from Washington State University. I have been employed in
Forestry and Natural Resources for over 45 years, and have used and interpreted aerial photography on a near
daily basis for the majority of that time.
I am a Certified Photogrammetrist through the American Society for Photogrammetry and Remote Sensing
(ASPRS), and served as a Regional and National officer in that professional society for over 30 years.
Additionally, I have been both a presenter and an attendee at numerous seminars, workshops, and conferences
related to photogrammetry, land surveying, Geographic Information Systems (GIS), LiDAR, etc., and
sponsored by a variety of professional organizations, as well as guest lecturer at colleges and universities.
I recently retired from my job as Photogrammetry Supervisor with the Washington State Department of Natural
Resources (DNR) where I managed and supervised the aerial photography acquisition program, and the
production of all maps, orthophotos, and geographic data collected from aerial photography for use throughout
the DNR. I served DNR and was employed in the field of natural resource photogrammetry for over 41 years.
During my time with DNR, I was involved in over 75 individual litigation cases where I served as expert
witness on aerial photo interpretation and map/data production in support of DNR and the WA State Attorney
General’s Office. These cases involved historical land use, timber trespass, floods and debris flows, river
channel movements and ownership, shoreline determination, timber harvest activity, forest practice violations,
prescriptive rights to access, adverse possession, forest fire liability, surface mining regulation, illegal wetland
removal, among other issues. Additionally, as a private expert, I have been involved in over 80 individual cases
related to historical land use, timber trespass, tree removal/water runoff, water rights, property line disputes,
prescriptive rights, road use/access, adverse possession, timber harvest volumes, shoreline management, illegal
fill and excavation, and others. I have been qualified as an expert witness and testified in the Superior Courts of
the State of Washington in Thurston, Lewis, Snohomish, Skagit, Pacific, Pierce, King, Kittitas, Kitsap, and

Spokane counties, Kitsap County municipal court, Washington State Shoreline Appeals Board, Washington
State Forest Practices Appeals Board, and other judicial venues on numerous occasions.
Methodology:
For my analysis, I examined aerial imagery from the King County iMap website and Google Earth, as well as
other property data from the King County and City of Redmond websites.
I also obtained copies of aerial photographs that Mr. Veal acquired from the Washington State Department of
Natural Resources (DNR) historical aerial photo archive. The DNR imagery consists of either digital scans of
the aerial contact prints, or high resolution digital images captured from the original 9-inch aerial film negatives
by DNR photolab staff.
These images are large scale aerial photographs taken with precision metric aerial cameras on high-resolution 9inch aerial film. The level of detail visible in the images taken from the original negatives is such that the paint
striping on roads and parking lots, fencelines, ditches, farm animals, etc are easily visible. It’s also common to
be able to detect overhead powerlines when lighting conditions and contrast are favorable. Small details such
as road striping and powerlines are visible in most of the imagery examined and in many of the exhibits to this
report.
The DNR aerial photographs are stereopairs, which consists of two overlapping photographs that can be viewed
stereoscopically to obtain a clear, accurate three-dimensional view, and allow the interpreter to ascertain both
horizontal and vertical relationships of objects and terrain. This method provides much more interpretability
than viewing only single images and is used to extract the maximum amount of reliable information from the
imagery. It also allows the observation of the height of trees, vegetation, and structures, as well as the
topography of the terrain.
I examined the DNR aerial photographs stereoscopically both from the paper contact prints while at the DNR
office, as well as viewing the digital images stereoscopically on the computer screen. The paper prints were
examined using a precision Sokkia mirror stereoscope at up to 5x magnification.
I also obtained a digital copy of Army Map Service aerial mosaic sheet containing imagery from 1942, as well
as 1952 stereo aerial photos downloaded from the USGS Earthexplorer website.
The King County iMap, City of Redmond, and Google aerial photos and the Army Map Service mosaic are
single images and stereopairs were not available for this imagery.
I also examined various maps, documents, topographic and LiDAR data, and ground-based photographs
provided by Mr. Veal. Additionally, I reviewed the report from Dodds Engineering Consultants dated August
16, 2019 which was prepared for Mr. Veal in relation to this matter. Many of the aerial images I reviewed are
the same images that Dodds used, although I utilized and examined the imagery stereoscopically where
available (all of the DNR imagery).
The ancillary documents and reports mentioned above were used as background information only, and all aerial
photo observations and conclusions are my own and based on my own detailed examination.
Discussion and Findings:
The following findings and may be expanded or refined upon further examination of the photographs or
acquisition of additional aerial photography or information.

I focused my examination on the older aerial photography (from 1936 through 2002) which shows the area and
the Veal parcel in it most “natural” and open state and before vegetation growth on the Veal parcel began
significantly obscuring the view of the ground, and before nearby housing developments and drainage changes
in the area likely influenced the amount of flow from the culvert.
Note that there is no dispute that an eroded channel currently exists that extends from the culvert westward all
the way across the Veal property. The current channel ranges from approximately one foot wide at the East end
to approximately 2 feet wide where it exits the western boundary of the Veal parcel.
I would fully expect to be able to detect and identify an exposed and active channel as small as a few inches to a
foot wide, given the quality and resolution of a majority of the aerial imagery examined. Where the channel
itself is not directly visible due to vegetation, I would expect to see other typical indications of a watercourse
such as a distinct persistent band of darker, more lush vegetation along and adjacent to the channel. This area
typically contains different species of water-loving vegetation such as reed-canary grass, buttercup, salmon
berry, and other riparian species that have a different appearance than the typical field grasses that existed in the
area throughout most of the time period examined.
Aerial Photo Observations:
NOTE: There are several photographic EXHIBITS attached to this report which depict the area of interest, and
relate to the information contained in this report. These exhibits are referenced in the paragraphs below.
Exhibits created where stereo images were available are from the single frame that provides the best view of the
site. Note also that some of the exhibits have been re-sized and resolution may have been decreased to reduce
file sizes for electronic transmission. The resolution of the exhibits is of appropriate quality to convey the
details necessary in this matter. The full resolution original images obtained are available upon request.
In the 1936 and 1942 imagery, the parcel (and adjacent parcels) appear to be used for both agricultural farming
and pasture. This is evidenced by the open areas on the site being split into large somewhat “rectangular” plots
exhibiting differing vegetative conditions (i.e. darker or lighter vegetation and varying textures). There are
several fencelines and a barnlike structure and other farm buildings present on the property. There is no
evidence in this imagery of a natural stream, ditch, or channel crossing the Veal parcel.
(See EXHIBITS 1 and 2)
In the 1952 and 1959 imagery, the barn and other farm structures as well as the fencelines have been removed,
and the agricultural “plots” are no longer present and the whole area appears to be in pasture use. While most
of the parcel is open pasture/grass, there are some areas exhibiting coarser vegetation. There are a few farm
animals visible in the 1959 photography. There is no evidence of a natural stream, ditch, or channel crossing the
Veal parcel in this imagery.
(See EXHIBITS 3 and 4)
I have included an additional view from the 1959 imagery showing an EXAMPLE of the typical photographic
signature of a small stream/ditch crossing an area of open field/pasture. This site lies North of the Veal parcel,
and just North of a stream identified in the City of Redmond records as Stream #130. (I understand that Stream
#130 was referred to as Willow Creek in the Hererra report.) This stream/ditch is clearly visible and exhibits
the characteristics I would expect for a small watercourse crossing an open field/pasture area. This
photographic signature and these characteristics are not visible on the Veal property.
(See EXHIBIT 4a)

By 1965, the site shows less open grassy area, and some is covered in coarser vegetation. There is evidence of a
diagonal, roughly E-W fenceline that coincides with the location of the southern boundary of the Veal parcel
that is the subject in this matter. While there is a band of differently toned vegetation visible and a patch of
darker grassy vegetation in the low swale area to the West, which may indicate moister areas, there is no
evidence of a stream, ditch, or channel.
(See EXHIBIT 5)
The 1970 and 1978 imagery shows less coarse vegetation and more grassy area, and there are 2 large animals
present, possibly horses since there is also what appears to possibly be a circular riding/exercise ring in the NE
portion of the parcel. The diagonal fence is also visible in both photo years. The band of differing vegetation is
visible in both years and there are very faint indications of possible erosion near the present-day channel in the
far western portion of the Veal parcel, although not continuous, lengthy, or definitive.
(See EXHIBITS 6 and 7)
In the 1981 imagery, there appears to have possibly been some mowing brush removal activity, but no animals
are visible and the circular ring is gone. The area is criss-crossed with evidence of animal or equipment trails.
The 1985 and 1989 imagery shows a re-growth of coarser vegetation and grass, and no animals present or
grazing/pasture activity visible. There is no evidence of a stream, ditch, or channel on the subject property in
any of these 3 years.
(See EXHIBITS 8, 9, and 10)
A December 1994 ground-based photo obtained from City of Redmond records by Mr. Veal provides a view
looking westward down the route of the present-day channel. It shows dense vegetation in the foreground
(likely blackberries), a patch of green grass with two small trees in the central area, and an area of lighter grass,
low brush, and more small trees in the lower area before entering into an area of larger trees as it drops over a
steep slope to the valley floor. There is no visible evidence of a creek or channel in this photograph.
(See EXHIBIT 11)
The 1995 and 1996 photography shows continued densification of coarse vegetation and brush (blackberries?).
The diagonal fenceline persists, although somewhat overgrown in ’95 and ’96, and there are no indications of a
stream, ditch or channel in either of these two photo years.
(See EXHIBITS 12 and 13)
The 2001 photography shows that a new paved road and housing development has been constructed in the area
immediately to the East of the Veal parcel, and that Redmond-Woodinville Road has been widened in the
vicinity. This development has been identified in the Dodds report and other documents as Redwood Manor.
This imagery also shows a fairly well-defined thread of greener vegetation emanating at the approximate
location of the culvert and extending through the Veal parcel in the low/swale area. This thread is obscured by
brush near the highway, but appears to show possible channelization in the central and western portion of the
parcel. This is the first indication of a possible continuous channel across the Veal parcel in any of the imagery
examined. Review of the 2002 King County iMap image demonstrates very similar conditions. A 2002 Google
Earth image taken in April provides a slightly better view of the possible channel area and a bit stronger
indication of a possible continuous channel.
(See EXHIBITS 14 ,15, and 16))
The imagery from 2005 through 2015 (King County iMap and Google Earth) doesn’t provide much information
as the area of the present-day channel is mostly obscured by densifying vegetation and ingrowth of hardwood
trees adjacent to the present-day channel. The trees appear to “line” the channel area in the eastern and far
western portions of the Veal parcel, and exhibit rapid growth as might be expected along a ditch or channel.
There is only a small portion of the channel area that is not obscured by these trees, and in that area there are
only glimpses of a possible channel visible in the grass and low brush area. (No exhibits included)

Findings:
Based on detailed examination of aerial imagery from 1936 through 2017; analysis of the topography of the
area from various topographic maps, King County LiDAR and 5-foot contour data, and the City of Redmond
GIS data; and information gathered from the Dodds Engineering report and other documents, I have made the
following Findings:
There are no indications in the imagery, data and information examined that there was a natural creek or stream
entering onto or crossing the Veal property. I also examined the imagery of the area to the East of RedmondWoodinville Road and directly East of the Veal property and there are no visible indications of a natural creek
or stream in that area.
Sources of surface water on the Veal parcel consist only of rainfall on the land itself, and the water that is
directed onto the property through a culvert under Redmond-Woodinville Road. This culvert collects surface
runoff from SR202 and adjacent areas, as well as ground water from various man-made storm drainage systems
(per the Dodds report). Originally the water entering the culvert was only the water collected in the SR202
roadside ditch, but it’s my understanding, based on documents examined, that changes both to the highway
itself and to drainage patterns and infrastructure associated with housing developments upslope and East of
Redmond-Woodinville Road have altered and increased both the volume and periodicity of outfall from the
culvert over the past 20 years or so.
The aerial imagery shows no clear indications of any channelized flow resulting from the culvert water until the
2001-2002 timeframe when portions of a possible eroded channel are first visible. Prior to that time, the
imagery shows faint signs of a periodically moist area extending in a band from East to West below the culvert
as indicated by a difference in the tone and texture of the grasses and other vegetation in the topographically
slightly lower area. These are typical photographic signatures of either subsurface movement of water or
possibly periodic overland flow associated with storm runoff, and that was of a volume and continuity
insufficient to cause erosion or create an incised channel. Something apparently changed between the 1990’s
imagery and 2001 that influenced the nature of the runoff and caused an eroded channel to form.
In examining the aerial imagery and topographic data covering a broader area, it’s quite apparent that an
astounding amount of change has occurred in the land use in areas upslope from Redmond-Woodinville Road in
the vicinity of the Veal parcel. As late as 1952 nearly the entire area above and to the East of the Veal property
was heavily wooded with dense forest. As of 2007 the imagery shows that approximately 90% of the forested
area has been replaced by housing developments. This has certainly had a significant impact on the amount of
surface water runoff due to the increase in impervious surface and the removal of forest vegetation that
historically utilized and stored water as well as regulated both surface and subsurface flows.
(See EXHIBIT 17)
The removal of the forests, creation of roads and development, changes made to the drainage infrastructures,
and the timing of the most recent changes (creation of the Redwood Manor development in 1998-2000
timeframe) correlates with the changes observed in the nature of runoff on the Veal parcel that are visible in the
aerial photography. The photography shows that the nature of the drainage and runoff on the Veal property
remained consistent from 1936 up through the late 1990’s in that water from the culvert had dissipated over the
surface and was absorbed into the ground without forming an eroded channel. The first visible likelihood of
channelization appears in the 2001 aerial imagery, just a year or two after the Redwood Manor development
was constructed immediately to the East of the Veal parcel.

Conclusions:
•

There is no evidence of a natural stream or creek crossing the Veal property in the any of the aerial
photography or topographic maps and data examined.

•

There is no evidence of a man-made ditch crossing the Veal property in any of the aerial photography or
topographic maps and data examined.

•

There is no evidence of an eroded channel or channelized flow crossing the Veal property in the aerial
photography or topographic maps and data examined, until the early 2000’s.

I certify that the information I have provided, both in this report and the attachments, is true and correct to the
best of my knowledge.

Terry A. Curtis, Certified Photogrammetrist
Date: January 24th, 2020

Exhibit 1 – 1936 Aerial Photo (King Co. iMap)

Exhibit 2 - 1942 (Army Map Service)

Exhibit 3 – 1952 (USGS)

Exhibit 4 – 1959 (DNR – Carl Berry Film)

Exhibit 4a – 1959 (DNR – Carl Berry Film)

Exhibit 5 – 1965 (DNR)

Exhibit 6 – 1970 (DNR)

Exhibit 7 – 1978 (DNR)

Exhibit 8 – 1981 (DNR)

Exhibit 9 – 1985 (DNR)

Exhibit 10 – 1989 (DNR)

Exhibit 11 – 1994 (City of Redmond-Parametrix)

Exhibit 12 – 1995 (DNR)

Exhibit 13 – 1996 (DNR)

Exhibit 14 – 2001 (DNR)

Exhibit 15 – 2002 (King County)

Exhibit 16 – (Google Earth)

Exhibit 17 – 1952 USGS / 2007 King County comparison

Additional images reviewed by Terry A. Curtis.
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