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Development Description 

The Waverley Woods residential development will be the newest addition to the existing Waverley Greens 
Apartment communities. The site is located within the Willamette Greenway Zone Overlay and is zoned R-2. The 
existing site contains a ridge with steep slopes in the middle of the property and is heavily wooded. The site includes 
three tax lots (11E26DC02100,11E26DC02200 and 11E26DC02400) and has a total area of approximately 10.76 
acres. The application includes a lot line adjustment that would revise the three parcels to include Parcel 1 
(11E26DC02400) at 2.15 acres for the existing Dunbar Woods apartments, Parcel 2 (11E26DC02100) to be 6.77 
acres for this proposed development and parcel 3 (11E26DC02200) to be 1.84 acres for a future development. 
Without approval as a Planned Development, Parcel 2 would have a minimum density of 78 units and the maximum 
density of 84 units. This application refers only to development of Parcel 2, and all references to the “site,” 
development,” or “property” are to Parcel 2, unless otherwise noted. 

Waverley Woods will become a new member of the Waverley Greens residential communities, currently made 
up of 325 apartments in six diverse apartment communities.  Waverley Greens has been a Wyse family-owned 
business since 1971.  Its mission is to provide superior apartments, grounds, services, and amenities to encourage a 
contented, long-term tenant population. Tenants can take advantage of a community garden, dog walk, sports court, 
exercise room, and a variety of free classes, ranging from water aerobics and yoga to art and writing classes.  Waverley 
Greens has joined with the Oregon Energy Trust to upgrade units and has installed the largest solar array of any 
apartment complex in Oregon. 

The Planned Development will involve the phased construction of (4) multifamily apartment buildings. The 
100 apartments will primarily be spacious 2-bedroom units with (16) 1-bedroom units provided in Buildings A.1 and 
A.2 along the Ridge. The site is divided into two areas - the Ridge in the middle and the Gardens to the north. The 
Ridge buildings are built into the slope, allowing four residential levels over parking, which provide dramatic views 
toward the Willamette River. The Garden buildings have three residential levels over parking, and their lower height 
relates to the pedestrian scale of the adjacent public street. Access to the development will be from SE Waverly Court, 
and a traffic impact assessment has been provided which indicates no changes are needed in intersection traffic 
control based on trip increase from the development. The project will be phased so that Building A.1 (32 units) will be 
built along the Ridge in phase 1 and Building A.2 (32 units) and the associated community building will occur in 
phase 2. The two Gardens Buildings B.1 (18 units) and B.2 (18 units) and the community center with pool would be 
developed in Phase 3.  

Secure parking for tenants will be provided below all buildings, with visitor parking adjacent to entries along 
the internal streets. A total of 108 parking spaces will be provided below the buildings, and there will be 30 parking 
spaces along the private project roads. The 138 parking spaces provided exceed the minimum parking requirement by 
13 spaces. The location of parking below buildings will minimize surface parking and increase amount of landscape 
and tree area. The below-building parking levels will be open-air but secure for tenant-only access. Bike parking in 
each building will accommodate 1 bike per unit with 50% to be in secured, covered parking in the parking garage 
below the units and 50% to be in open bike parking in the front of each building as per section 19.609 and the 
Multifamily Guidelines and Standards 19.505.3.D.  

Trash handling will be accommodated with a trash chute on each floor leading to a large central trash/ 
recycling room on the parking level. Residents will be responsible for bringing recycling to the trash/recycling room 
where all waste will be collected by on-site maintenance crew and disposed of off-site. 

The development will feature a variety of tenant amenities, including a community center at the Garden level 
with a kitchen, workout space, and meeting rooms. An outdoor pool and patio with southwest views will be adjacent 
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to the community center. The existing community garden is a popular amenity available to all Waverley Greens 
residents, which will be relocated in phase 3.  

The new community garden area will flank the north and east sides of the Phase 3 community center with 
southern solar exposure. Residents will be able to access the garden easily via the community center loading area 
should they need to deliver planting material and tools by vehicle.  

An additional community facility will be located at the Ridge, between Buildings A.1 and A.2. The facility will 
include a library, a warming kitchen, wine cellar, bathrooms, and meeting room opening to an expansive river view 
terrace. The facility will be constructed as part of phase 2. The development plan includes a series of walking paths 
connecting project communal areas while also allowing tenants to traverse the varied terrain and enjoy views of the 
river and forest reserve.  

The siting of the buildings, their associated access streets, and the grading and utility routing have been laid 
out to minimize the removal of significant trees. An arborist, included in the design team, has conducted a tree survey 
of all trees with 6” diameter or larger and provided input to minimize impact to the existing retained wooded areas. A 
total of 391 trees were found, many of which are invasive species and trees in poor health with removal 
recommendations. The project is currently on track to save 135 of the existing trees that are healthy and non-invasive. 
The project will, over time, remove the extensive invasive ivy and blackberry bushes, providing access to the wooded 
areas throughout the site. Wood from the removed trees within the project will be repurposed when possible.   

The Wyse family is interested in responsible, sustainable development. The project held an Energy 
Development Plan meeting on April 16, 2020 with the Energy Trust of Oregon (ETO), the City of Milwaukie, local 
utility companies, and solar, energy, water, and infrastructure specialists to discuss opportunities for an energy 
development plan. The discussion included solar panel locations, alternative energy solutions, an EUI target, carbon 
goals, aligning with the City of Milwaukie’s sustainability goals and strategies to achieve targets. These discussions are 
on-going, and the project will benefit from additional sustainability analysis in each phase. The Wyse family has 
already engaged Biohabitats to examine opportunities for water conservation and for wastewater and stormwater 
treatment and reuse for their existing buildings as well as the new development. The Wyse family is also committed to 
owning and operating their apartment buildings as long-term investments, so the design incorporates durable materials 
such as metal wall panel, fiber cement wall panel, and metal roofs. 

On July 13, 2020, the Wyse family and design team attended the Historic Milwaukie Neighborhood District 
Association monthly meeting to present the project. The neighbors spoke highly of the current Waverley Greens 
apartment properties and noted the quality landscaping and community amenities. Overall, the community reaction to 
the presentation was positive with attendees looking forward to walking through the wooded areas and perhaps even 
being future tenants. 

Development Requests for Approval 

The project is pursuing a Planned Development review to address four key issues: the 20% density increase 
allowed for  exceptional project design, the 150’ maximum building length for multifamily housing, the Willamette 
Greenway Zone 35’ height limit, and the 55’ maximum height on a sloped site. The project is requesting a 20% 
density increase to allow 100 units on Parcel 2. This narrative and associated drawings illustrate the project’s 
“outstanding planned land use and design” and many “exceptional advantages in living conditions” that are required 
for City Council to approve such density increases over regular zoning. In lieu of adding a fifth residential building, the 
project proposes that the Ridge buildings A.1 and A.2 extend to 203’ in length and exceed the 35’ building height 
limit with the addition of a fourth level. These two buildings are the farthest away and downhill from the public street, 
so the height and length increases will not have a significant visual impact to the surrounding community. The 
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ZONING PLAN
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TREE REMOVAL SCHEDULE

Waverley Woods

A5.2 -

- Planned Development Preliminary Submission
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No. Species Health

277 Douglas Fir - M GOOD

278 Douglas Fir - M GOOD

288 Oregon White Oak GOOD

290 Grand Fir GOOD

293 Douglas Fir - S GOOD

294 Bigleaf Maple FA R

295 shore pine GOOD

301 Bigleaf Maple FA R

302 Bigleaf Maple FA R

303 Douglas Fir - S FA R

306 Bigleaf Maple FA R

309 Douglas Fir - M GOOD

349 Bigleaf Maple FA R

350 Bigleaf Maple FA R

356 Bigleaf Maple GOOD

361 Douglas Fir - 20' GOOD

362 shore pine FA R

363 shore pine FA R

364 shore pine FA R

365 shore pine GOOD

393 Elm GOOD

395 Bigleaf Maple FA R

396 Bigleaf Maple FA R

401 Elm FA R

402 Elm FA R

406 Oregon White Oak FA R

413 Bigleaf Maple GOOD

414 Bigleaf Maple GOOD

416 Pacific Dogwood FA R

417 Elm GOOD

419 Bigleaf Maple GOOD

 

  

No. Species Health

53 Bigleaf Maple FAIR

54 Bigleaf Maple GOOD

55 Douglas Fir - L GOOD

56 Bigleaf Maple GOOD

57 Douglas Fir - L GOOD

59 Douglas Fir - L GOOD

61 Douglas Fir - S FAIR

62 Douglas Fir - 20' GOOD

64 Bigleaf Maple FAIR

69 Oregon White Oak GOOD

70 Douglas Fir - S GOOD

71 Douglas Fir - S GOOD

73 Grand Fir GOOD

74 Bigleaf Maple FAIR

75 Douglas Fir - M GOOD

77 Bigleaf Maple GOOD

80 Douglas Fir - S GOOD

81 Douglas Fir - S FAIR

82 Grand Fir GOOD

83 Douglas Fir - M GOOD

87 Douglas Fir - L GOOD

89 Douglas Fir - S GOOD

90 Bigleaf Maple GOOD

91 Bigleaf Maple GOOD

92 Oregon White Oak FAIR

95 Douglas Fir - S GOOD

96 Douglas Fir - S GOOD

98 Douglas Fir - S GOOD

100 Douglas Fir - M GOOD

102 Bigleaf Maple FAIR

104 Douglas Fir - M GOOD

113 black cottonwood GOOD

121 Oregon White Oak GOOD

143 Oregon White Oak GOOD

145 Oregon White Oak GOOD

147 Douglas Fir - S GOOD

148 Bigleaf Maple FAIR

149 Douglas Fir - M FAIR

150 Bigleaf Maple GOOD

152 Oregon White Oak GOOD

153 Bigleaf Maple GOOD

154 Douglas Fir - S GOOD

155 Douglas Fir - L GOOD

156 Douglas Fir - L GOOD

157 Douglas Fir - L GOOD

159 Douglas Fir - S GOOD

161 Douglas Fir - 20' GOOD

162 Douglas Fir - 20' GOOD

163 Douglas Fir - M GOOD

201 Oregon White Oak GOOD

203 Douglas Fir - M GOOD

207 Douglas Fir - L GOOD

211 Douglas Fir - M GOOD

221 Douglas Fir - L GOOD

222 Douglas Fir - S GOOD

223 Douglas Fir - L GOOD

226 Douglas Fir - 20' FAIR

228 Bigleaf Maple GOOD

238 Oregon White Oak GOOD

239 Oregon White Oak FAIR

240 Oregon White Oak FAIR

241 Oregon White Oak GOOD

249 Oregon White Oak GOOD

256 Douglas Fir - L GOOD

259 White Oak FAIR

263 Douglas Fir - S GOOD

264 Douglas Fir - S GOOD

265 Douglas Fir - M GOOD

266 Douglas Fir - L GOOD

268 Bigleaf Maple FAIR

270 Douglas Fir - L GOOD

274 Douglas Fir - S GOOD

275 Douglas Fir - S GOOD

No. Species Health

366 Bigleaf Maple POOR

367 Bigleaf Maple POOR

368 Hawthorn POOR

369 Bigleaf Maple POOR

370 Bigleaf Maple POOR

371 Hawthorn FAIR

372 Hawthorn POOR

373 Hawthorn FAIR

374 Bigleaf Maple POOR

375 Hawthorn POOR

377 Hawthorn FAIR

378 Douglas Fir - 20' FAIR

379 Bigleaf Maple DEAD

380 Bigleaf Maple POOR

381 Douglas Fir - S FAIR

382 Douglas Fir - 20' DEAD

383 Douglas Fir - 20' DEAD

384 Elm FAIR

385 Douglas Fir - 20' DEAD

386 Douglas Fir - 20' POOR

388 Hawthorn FAIR

390 Douglas Fir - 20' DEAD

392 Douglas Fir - 20' DEAD

394 Douglas Fir - 20' POOR

397 Douglas Fir - S FAIR

400 Bigleaf Maple DEAD

403 Elm GOOD

404 Oregon White Oak DEAD

405 Oregon White Oak GOOD

407 Hawthorn FAIR

407.1 Sweet Cherry FAIR

408 Hawthorn FAIR

408.1 Sweet Cherry FAIR

409 Oregon White Oak POOR

410 Bigleaf Maple DEAD

411 Hawthorn GOOD

412 Bigleaf Maple POOR

418 Elm DEAD

420 purple leaf plum POOR

  

2 Bigleaf Maple GOOD

11 Bigleaf Maple GOOD

13 Douglas Fir - M FAIR

14 Douglas Fir - L GOOD

15 Douglas Fir - L FAIR

17 Bigleaf Maple GOOD

18 Bigleaf Maple GOOD

19 Bigleaf Maple GOOD

20 Douglas Fir - L GOOD

21 Red Oak GOOD

22 Elm GOOD

23 Oregon White Oak GOOD

26 Elm GOOD

27 Elm GOOD

28 Oregon White Oak FAIR

30 Oregon White Oak GOOD

31 Oregon White Oak GOOD

32 Bigleaf Maple GOOD

34 Bigleaf Maple GOOD

35 Douglas Fir - M GOOD

36 Douglas Fir - L GOOD

37 Bigleaf Maple N/A

38 Douglas Fir - M GOOD

39 Bigleaf Maple FAIR

43 Douglas Fir - M GOOD

45 Bigleaf Maple FAIR

47 Douglas Fir - L GOOD

48 Bigleaf Maple FAIR

50 Oregon White Oak GOOD

51 Douglas Fir - M GOOD

52 Douglas Fir - M GOOD

No. Species Health

253 Oregon White Oak FAIR

254 Oregon White Oak GOOD

255 Oregon White Oak FAIR

257 Oregon White Oak FAIR

258 Oregon White Oak POOR

260 Oregon White Oak FAIR

261 Oregon White Oak FAIR

262 Bigleaf Maple DEAD

267 Oregon White Oak POOR

269 Sweet Cherry GOOD

271 Bigleaf Maple POOR

272 Douglas Fir - S POOR

273 Douglas Fir - S DEAD

276 Douglas Fir - 20' DEAD

279 Douglas Fir - S FAIR

280 Bigleaf Maple POOR

281 Bigleaf Maple FAIR

282 Oregon White Oak POOR

283 Douglas Fir - L GOOD

284 Bigleaf Maple FAIR

285 Bigleaf Maple GOOD

286 Bigleaf Maple FAIR

287 Bigleaf Maple POOR

289 Oregon White Oak DEAD

291 Douglas Fir - 20' FAIR

292 Douglas Fir - 20' POOR

296 Douglas Fir - L POOR

298 Douglas Fir - M FAIR

300 Bigleaf Maple POOR

304 Bigleaf Maple POOR

307 Bigleaf Maple GOOD

308 Douglas Fir - 20' POOR

310 Bigleaf Maple GOOD

311 Douglas Fir - S FAIR

313 Oregon White Oak GOOD

314 Hawthorn POOR

315 Oregon Ash GOOD

316 Oregon Ash GOOD

318 Hawthorn POOR

319 Hawthorn - 25' GOOD

320 Crabapple POOR

321 Bigleaf Maple POOR

322 Bigleaf Maple FAIR

323 Bigleaf Maple FAIR

325 Oregon Ash GOOD

326 Hawthorn POOR

327 Hawthorn FAIR

328 Hawthorn POOR

329 Hawthorn FAIR

330 Hawthorn FAIR

331 Hawthorn FAIR

335 Bigleaf Maple FAIR

336 Hawthorn FAIR

337 Oregon Ash GOOD

338 Bigleaf Maple DEAD

339 Bigleaf Maple POOR

340 Bigleaf Maple POOR

341 Hawthorn POOR

342 Bigleaf Maple POOR

343 Bigleaf Maple POOR

344 Bigleaf Maple FAIR

345 Bigleaf Maple FAIR

346 Bigleaf Maple POOR

348 Pacific Dogwood POOR

351 Bigleaf Maple POOR

352 Bigleaf Maple FAIR

353 Bigleaf Maple POOR

354 Bigleaf Maple POOR

355 Hawthorn POOR

357 Oregon Ash POOR

358 Bigleaf Maple POOR

359 Bigleaf Maple POOR

360 Bigleaf Maple POOR

No. Species Health

158 Bigleaf Maple POOR

160 Bigleaf Maple FA R

164 Oregon White Oak POOR

165 Oregon White Oak GOOD

166 Oregon White Oak GOOD

167 Oregon White Oak POOR

168 Oregon White Oak FA R

169 Oregon White Oak FA R

170 Oregon White Oak DEAD

171 Oregon White Oak GOOD

172 White Oak FA R

173 Oregon White Oak FA R

174 White Oak FA R

175 Oregon White Oak FA R

176 Oregon White Oak GOOD

177 Oregon White Oak FA R

178 Oregon White Oak GOOD

179 White Oak GOOD

180 Oregon White Oak FA R

181 Bigleaf Maple DEAD

182 Douglas Fir - M FA R

183 White Oak POOR

184 Hawthorn FA R

185 Oregon White Oak FA R

186 Bigleaf Maple POOR

187 Bigleaf Maple POOR

188 Hawthorn POOR

189 White Oak GOOD

190 Douglas Fir - M GOOD

191 Douglas Fir - S GOOD

192 Douglas Fir - L GOOD

193 Douglas Fir - M GOOD

194 Scouler's willow FA R

195 Douglas Fir - M GOOD

196 Bigleaf Maple GOOD

197 Douglas Fir - S GOOD

198 Douglas Fir - L GOOD

199 Bigleaf Maple GOOD

200 Douglas Fir - M GOOD

202 Bigleaf Maple POOR

204 Douglas Fir - S FA R

205 Douglas Fir - L GOOD

206 Douglas Fir - L GOOD

208 Douglas Fir - M GOOD

209 Douglas Fir - S POOR

210 Douglas Fir - M FA R

212 Sweet Cherry FA R

213 Bigleaf Maple DEAD

214 Bigleaf Maple GOOD

216 Sweet Cherry GOOD

217 Sweet Cherry FA R

218 Sweet Cherry FA R

219 Oregon White Oak GOOD

220 Douglas Fir - S DEAD

224 Douglas Fir - M GOOD

227 Bigleaf Maple POOR

229 Oregon Ash GOOD

230 Oregon Ash GOOD

231 Oregon Ash GOOD

232 Oregon Ash GOOD

233 Oregon Ash FA R

234 Bigleaf Maple POOR

235 Bigleaf Maple FA R

236 Bigleaf Maple FA R

237 Bigleaf Maple POOR

243 Oregon White Oak GOOD

244 Oregon White Oak GOOD

245 Oregon White Oak GOOD

246 Oregon White Oak FA R

247 Oregon White Oak FA R

248 Oregon White Oak GOOD

251 Oregon White Oak FA R

252 Oregon White Oak FA R

No. Species Health

 

1 Hawthorn FAIR

3 Hawthorn GOOD

4 Hawthorn GOOD

5 Scouler's willow POOR

6 Scouler's willow POOR

7 Bigleaf Maple POOR

8 Bigleaf Maple POOR

9 Crabapple POOR

10 Bigleaf Maple POOR

12 Douglas Fir - S FAIR

16 Hawthorn FAIR

24 Elm FAIR

25 Elm FAIR

29 Elm FAIR

33 Bigleaf Maple POOR

40 Bigleaf Maple FAIR

41 Bigleaf Maple GOOD

42 Bigleaf Maple POOR

44 Bigleaf Maple POOR

46 Bigleaf Maple FAIR

49 Bigleaf Maple POOR

58 Bigleaf Maple POOR

60 Grand Fir DEAD

65 Bigleaf Maple POOR

66 Bigleaf Maple FAIR

67 Oregon White Oak FAIR

68 Hawthorn FAIR

72 Douglas Fir - 20' DEAD

76 Bigleaf Maple POOR

78 Bigleaf Maple POOR

79 Bigleaf Maple POOR

84 Douglas Fir - S FAIR

85 Bigleaf Maple POOR

86 Bigleaf Maple POOR

88 Bigleaf Maple POOR

93 Oregon White Oak FAIR

94 Douglas Fir - S POOR

97 Bigleaf Maple POOR

99 Douglas Fir - 20' POOR

101 Douglas Fir - S POOR

103 Douglas Fir - M GOOD

105 Bigleaf Maple DEAD

106 Bigleaf Maple POOR

107 Bigleaf Maple POOR

114 Bigleaf Maple GOOD

115 Bigleaf Maple FAIR

116 Elm POOR

117 Oregon Ash POOR

118 Bigleaf Maple GOOD

119 Bigleaf Maple GOOD

120 Bigleaf Maple FAIR

122 Oregon White Oak GOOD

123 Bigleaf Maple DEAD

124 Bigleaf Maple DEAD

127 Douglas Fir - M GOOD

128 Douglas Fir - S FAIR

129 Bigleaf Maple FAIR

130 Bigleaf Maple POOR

131 Oregon White Oak GOOD

132 Bigleaf Maple POOR

133 Douglas Fir - 20' POOR

135 Douglas Fir - 20' GOOD

136 Douglas Fir - S FAIR

137 Douglas Fir - S GOOD

138 Oregon White Oak FAIR

139 Oregon White Oak FAIR

140 Oregon White Oak FAIR

141 Oregon White Oak GOOD

144 Bigleaf Maple FAIR

146 Bigleaf Maple FAIR

151 Oregon White Oak GOOD

REMOVED TREES

MAINTAINED TREES

TOTAL: 256                

TOTAL: 135
GRAND TOTAL: 391
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Kittelson & Associates, Inc. Portland, Oregon 

Any new landscaping, above ground utilities, and signing should be located and maintained along the 
site frontage to maximize sight distance. 

SE Lava Drive Access 

The potential future site access on SE Lava Drive will provide full turning movements. As summarized 
in Table 10, sight distance was observed in excess of the required 240 feet to the east for ISD (with the 
removal of some existing bushes/shrubs). SE Lava Drive ends at a gated private access approximately 
130 feet west of the future access. With the removal of some existing bushes/shrubs, drivers 
approaching SE Lava Drive at the site access are able to see the existing gate. Therefore, the south site 
access can provide sufficient sight distance. Photographs taken facing east and west of the future 
access location are shown in Attachment G.    

Any new landscaping, above ground utilities, and signing should be located and maintained along the 
site frontage to maximize sight distance. 

Analysis of Access Standards 

Per Section 12.16.040 of the City of Milwaukie Municipal Code (Reference 8) driveway access to the 
nearest intersecting street face shall be a minimum of 100 feet. Both driveway access locations are at 
least 100 feet from the nearest intersection of SE Waverley Court and SE Lava Drive.  

Safe Routes to School 

With site development, sidewalks will be provided along the site frontages on SE Waverly Court 
(proposed) and SE Lava Drive (future). Additionally, a mid-block pedestrian crossing will be constructed 
across SE Waverly Court. Sidewalk connection along the north side of SE Lava Drive to existing 
pedestrian facilities at SE Waverly Court will also be provided upon build-out of the potential future 
development phase on SE Lava Drive. Pedestrian connections are shown in the site plan in Attachment 
A.  

Parking Supply Analysis 

The Applicant proposes a total of 193 parking spaces upon full site build-out. A minimum of 165 parking 
spaces (1.25 spaces per unit for units over 800 square feet) are required, and maximum of 264 (2 spaces 
per unit) are allowed per City Code Table 19.605.1 (Reference 8).   
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FINDINGS AND RECOMMENDATIONS 

Based on the results of the transportation impact analysis, the proposed development can be 
constructed while maintaining acceptable operations at the study intersections. The analysis developed 
the following findings and recommendations. 

Findings 

 All study intersections are forecast to operate within the applicable review agency volume-
to-capacity ratio and delay standards under existing and site build-out year 2021 conditions 
during the weekday AM and PM peak hours.  

 Historical crash data for the study area intersections indicate no patterns or trends that 
require mitigation associated with the proposed development. 

RECOMMENDATIONS 

 Any new landscaping, above ground utilities, and signing should be located and maintained 
along the site frontage to maximize sight distance. 

Please contact us if you need any additional information regarding our analyses.  
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1200109 N N INTER 3-LEG N BIKEN 01/10/2015 04CLDN 110CLACKAMASN N 2
CITY TURNSat WETNTRF SIGNALCLACKAMAS HY CNMILWAUKIE 04P MNN

INJ- 0.01 DAYN 1 45BIKE 020 040350217TH AVEPORTLAND UA STRGHT INJB01 F 02

NSNo 017100200S00  1 45 26  59.69 -122  38  40.20

NONE TURN-R01 0
N 00PRVTE 000E

PSNGR CAR 78DRVR OR-Y 000 00000NONE01 M

OR<25

1200494 N N INTER 3-LEG N S-1STOPN 02/06/2014 07SNOWN NONECLACKAMASN N STRGHT01 01
CITY REAR SThu 00ICENTRF SIGNAL PRVTE 000NCLACKAMAS HY CNMILWAUKIE 02P MNN

PDO- 0.01 DAYN 1 PSNGR CAR 20DRVR OR-Y 026 070000317TH AVEPORTLAND UA NONE01 M

OR<25No 017100100S00  1 45 26  59.23 -122  38  39.95

NONE STOP02 0
S 00PRVTE 011N

PSNGR CAR 27DRVR OR-Y 000 00000NONE01 M

OR<25

1201712 N N INTER 3-LEG N S-OTHERN 05/07/2015 08CLRN NONECLACKAMASN N TURN-L01 01
CITY TURN EThu 00DRYNL-GRN-SIG PRVTE 000NCLACKAMAS HY CNMILWAUKIE 03P MNN

PDO- 0.01 DAYN 1 PSNGR CAR 39DRVR OR-Y 005 080000317TH AVEPORTLAND UA NONE01 M

OR<25No 017100100S00  1 45 26  59.23 -122  38  39.95

NONE TURN-L02 0
E 00PRVTE 000N

PSNGR CAR 61DRVR OR-Y 000 00000NONE01 F

OR<25
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1681588 N N INTER 3-LEG N S-1STOPN 09/21/2015 29CLRN NONECLACKAMAS HY STRGHT01 0

NO RPT REAR SMon 00DRYNTRF SIGNAL PRVTE 000NN17TH AVE 04PN

INJDAYN 1 PSNGR CAR 34NONEDRVR OTH-Y 026 2900006 01 F 1No  45  26 59.69 -122  38 40.20

N-RES

NONE STOP02 0

S 00PRVTE 011N

PSNGR CAR 39INJCDRVR OR-Y 000 0000001 M

OR<25
72INJCPSNG 000 0000002 F

49INJCPSNG 000 0000003 F
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A
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E
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E
X

1404400 N N INTER CROSS N S-1STOPN 11/14/2013 07CLRN NONECLACKAMAS STRGHT01 01
NONE REAR SThu 00DRYNTRF SIGNAL PRVTE 000NMCLOUGHLIN BLVD NMILWAUKIE 04P MNN

INJ  5.72 DAYN 0 PSNGR CAR 29DRVR OTH-Y 026 070000617TH AVEPORTLAND UA NONE01 F

N-RESNo 008100100S00  1 45 26  43.37 -122  38  33.97

NONE STOP02 0
S 00PRVTE 011N

PSNGR CAR 38DRVR OR-Y 000 00000INJC01 F

OR<25

1400440 N N INTER CROSS N S-1STOPN 02/04/2015 35,13CLRN NONECLACKAMASN N STRGHT01 01
CITY REAR SWed 00DRYNTRF SIGNAL PRVTE 000NHARRISON ST NMILWAUKIE 03P MNN

PDO  5.72 DAYN 0 PSNGR CAR 43DRVR OR-Y 045 1300006MCLOUGHLIN BLVDPORTLAND UA NONE01 M

OR<25No 008100100S00  1 45 26  43.37 -122  38  33.97

NONE STRGHT02 0
S 00PRVTE 000N

PSNGR CAR 41DRVR OR-Y 045 13000NONE01 F

OR<25

1405280 Y N INTER CROSS N S-1STOPN 12/10/2015 29,07RAINN NONECLACKAMAS STRGHT01 01
CITY REAR SThu 00WETNL-GRN-SIG PRVTE 000NHARRISON ST NMILWAUKIE 02A MNN

INJ  5.72 DLITN 0 PSNGR CAR 23DRVR OR-Y 043,026 29,0700006MCLOUGHLIN BLVDPORTLAND UA INJC01 M

OR<25No 008100100S00  1 45 26  43.37 -122  38  33.97

NONE STOP02 0
S 00PRVTE 012N

PSNGR CAR 51DRVR OR-Y 000 00000NONE01 M

OR<25

1484208 N N INTER CROSS N S-1STOPN 06/25/2016 29CLRN NONECLACKAMAS STRGHT01 02
NONE REAR SSat 00DRYNTRF SIGNAL PRVTE 000NHARRISON ST NMILWAUKIE 09A MNN

INJ  5.72 DAYN 0 PSNGR CAR 49DRVR OTH-Y 026 2900006MCLOUGHLIN BLVDPORTLAND UA NONE01 M

N-RESNo 008100200S00  1 45 26  43.37 -122  38  33.97

NONE STOP02 0
S 00PRVTE 011N

PSNGR CAR 43DRVR OR-Y 000 00000INJC01 M

OR<25

1400401 N N INTER CROSS N S-1STOPN 01/30/2017 29CLDN NONECLACKAMASN N STRGHT01 01
CITY REAR SMon 00DRYNTRF SIGNAL PRVTE 000NHARRISON ST NMILWAUKIE 01P MNN

INJ  5.72 DAYN 0 PSNGR CAR 39DRVR OR-Y 026 2900006MCLOUGHLIN BLVDPORTLAND UA NONE01 M

OR<25No 008100100S00  1 45 26  43.37 -122  38  33.97
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A
G
E

S
E
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NONE STOP02 0
S 00PRVTE 011N

PSNGR CAR 63DRVR OR-Y 000 00000INJC01 M

OR<25

1402997 N N INTER CROSS N S-1STOPN 07/24/2017 29CLRN NONECLACKAMAS STRGHT01 02
NONE REAR SMon 00DRYNTRF SIGNAL UNKN 000NHARRISON ST NMILWAUKIE 05P MNN

INJ  5.72 DAYN 0 PSNGR CAR 38DRVR OR-Y 026 2900006MCLOUGHLIN BLVDPORTLAND UA NONE01 F

UNKNo 008100200S00  1 45 26  43.37 -122  38  33.97

NONE STOP02 0
S 00PRVTE 011N

PSNGR CAR 47DRVR OR-Y 000 00000INJC01 M

OR<25

1405142 N N INTER CROSS N S-OTHERN 11/06/2016 27,08CLDN NONECLACKAMASN N TURN-R01 92
CITY TURN SSun 00WETNTRF SIGNAL N/A 000WMCLOUGHLIN BLVD SMILWAUKIE 09P MNN

PDO  5.72 DLITN 0 PSNGR CAR 00DRVR UNK 000 000000517TH AVEPORTLAND UA NONE01 U

UNKNo 008100200S00  1 45 26  43.37 -122  38  33.97

NONE TURN-R02 9
S 00N/A 000W

PSNGR CAR 00DRVR UNK 000 00000NONE01 U

UNK

1403035 N N INTER CROSS N S-OTHERN 07/26/2017 08,14CLRN NONECLACKAMAS TURN-L01 92
NONE TURN SWed 00DRYNTRF SIGNAL N/A 000EHARRISON ST SMILWAUKIE 03P MNN

PDO  5.72 DAYN 0 PSNGR CAR 00DRVR UNK 000 0000005MCLOUGHLIN BLVDPORTLAND UA NONE01 U

UNKNo 008100200S00  1 45 26  43.37 -122  38  33.97

NONE TURN-L02 9
S 00N/A 000E

PSNGR CAR 00DRVR UNK 000 00000NONE01 U

UNK

1405466 N N INTER CROSS N S-STRGHTN 12/21/2017 29CLRN NONE 013CLACKAMAS STRGHT01 02
NONE REAR SThu 00DRYNTRF SIGNAL PRVTE 000NMCLOUGHLIN BLVD SMILWAUKIE 06P MNN

INJ  5.72 DARKN 0 PSNGR CAR 33DRVR OR-Y 042 290000517TH AVEPORTLAND UA INJC01 M

OR<25No 008100200S00  1 45 26  43.37 -122  38  33.97

NONE STRGHT02 0
S 013 00PRVTE 000N

PSNGR CAR 62DRVR OR-Y 000 00000INJC01 F

OR<25
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A
G
E

S
E
X

NONE TURN-R02 0
N 00PUBLC 000E

OTH BUS 60DRVR OR-Y 000 00000INJC01 M

OR<25

1402771 N N INTER CROSS N ANGL-OTHN 07/18/2014 04CLRN NONECLACKAMASN N STRGHT01 01
CITY ANGL SFri 00DRYNTRF SIGNAL PRVTE 000NHARRISON ST CNMILWAUKIE 07P MNN

INJ  5.72 DAYN 0 PSNGR CAR 60DRVR OR-Y 000 0000003MCLOUGHLIN BLVDPORTLAND UA INJC01 F

OR<25No 008100100S00  1 45 26  43.37 -122  38  33.97

NONE STRGHT02 0
E 00PRVTE 000W

PSNGR CAR 21DRVR OR-Y 021 04000NONE01 F

OR<25

1402339 N N INTER CROSS N S-OTHERN 05/24/2016 08CLRN NONECLACKAMAS TURN-L01 92
NONE TURN STue 00DRYNTRF SIGNAL N/A 000EHARRISON ST CNMILWAUKIE 02P MNN

PDO  5.72 DAYN 0 PSNGR CAR 00DRVR UNK 000 0000003MCLOUGHLIN BLVDPORTLAND UA NONE01 U

UNKNo 008100200S00  1 45 26  43.37 -122  38  33.97

NONE TURN-L02 9
S 00N/A 000E

PSNGR CAR 00DRVR UNK 000 00000NONE01 U

UNK

1402289 N N INTER CROSS N ANGL-OTHN 06/28/2013 16,04CLRN NONECLACKAMASN N STRGHT01 01
NONE ANGL EFri 00DRYNTRF SIGNAL PRVTE 000WHARRISON ST CNMILWAUKIE 011A MNN

INJ  5.72 DAYN 0 PSNGR CAR 74DRVR OR-Y 020 16,0402504MCLOUGHLIN BLVDPORTLAND UA NONE01 M

OR<25No 008100100S00  1 45 26  43.37 -122  38  33.97

NONE STRGHT02 0
N 00PRVTE 000S

PSNGR CAR 32DRVR OR-Y 000 00000INJC01 F

OR<25

1402013 N N INTER CROSS N ANGL-OTHN 05/27/2014 04CLRN NONECLACKAMASN N STRGHT01 01
CITY ANGL ETue 00DRYNTRF SIGNAL PRVTE 000WHARRISON ST CNMILWAUKIE 06P MNN

INJ  5.72 DAYN 0 PSNGR CAR 00DRVR UNK 020 0400004MCLOUGHLIN BLVDPORTLAND UA NONE01 U

UNKNo 008100100S00  1 45 26  43.37 -122  38  33.97

NONE STRGHT02 0
N 00PRVTE 000S

PSNGR CAR 44DRVR OR-Y 000 00000INJC01 F

OR<25
09PSNG 000 00000INJC02 F
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A
G
E

S
E
X

NONE STOP03 0
W 00PRVTE 011E

PSNGR CAR 42DRVR OR-Y 000 00000INJC01 F

OR<25

1400490 N N INTER CROSS N O-1 L-TURNN 02/06/2017 02,08,04CLDN NONE 013CLACKAMASN N STRGHT01 02
CITY TURN NMon 00WETNTRF SIGNAL PRVTE 000SHARRISON ST CNMILWAUKIE 01P MNN

INJ  5.72 DAYN 0 PSNGR CAR 28DRVR OR-Y 000 0000004MCLOUGHLIN BLVDPORTLAND UA NONE01 M

OR<25No 008100200S00  1 45 26  43.37 -122  38  33.97

NONE TURN-L02 0
E 013 00PRVTE 000N

PSNGR CAR 30DRVR SUSP 028,004,020 02,08,04000NONE01 M

OR<25

NONE STOP03 0
W 00PRVTE 022E

PSNGR CAR 45DRVR OR-Y 000 00000INJB01 M

OR<25
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1602108 N N INTER CROSS N S-1STOPN 05/10/2016 29CLRN NONE 006HARRISON ST STRGHT01 9

NONE REAR WTue 00DRYNTRF SIGNAL N/A 000EEMCLOUGHLIN BLVD 01PN

PDODAYN 0 PSNGR CAR 00NONEDRVR UNK 000 0000006 01 U 1No  45  26 43.37 -122  38 33.97

UNK

NONE STOP02 9

W 00N/A 011E

PSNGR CAR 00NONEDRVR UNK 000 0000001 U

UNK

1702029 N N INTER CROSS N S-1STOPN 06/09/2013 07CLRN NONEMCLOUGHLIN BLVD STRGHT01 0

NONE REAR ESun 00DRYNTRF SIGNAL PRVTE 000WW17TH AVE 01PN

PDODAYN 0 PSNGR CAR 00NONEDRVR OR-Y 026 0700006 01 M 1No  45  26 43.37 -122  38 33.97

UNK

NONE STOP02 0

E 00PRVTE 011W

PSNGR CAR 55NONEDRVR OR-Y 000 0000001 F

OR<25

1601805 N N INTER CROSS N BIKEN 04/20/2016 27RAINN NONEMCLOUGHLIN BLVDN N STRGHT01 0

CITY ANGL EWed 00WETNTRF SIGNAL PRVTE 000WW17TH AVE 06PN
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Attachment C – Traffic Count 

Data 















TVT

Year 2014 2015 2016 2017 2018

AADT 38300 41200 33000 33300 33400

GR 1 1.08 0.80 1.01 1.00

TVT

AADT 26200 28200 33700 34000 34200

GR 1 1.08 1.20 1.01 1.01

TVT

AADT 26900 29000 30600 30800 31000

GR 1 1.08 1.06 1.01 1.01

Date Mar-18 Mar-19 Mar-19 Feb-20

PM Peak Hour 3485 3348 -3.9% 1617 1492 -7.7%

TSP data Historical data TSP data Historical data

Date 11/29/2006 6/3/2014 11/29/2006 6/3/2014

PM Peak Hour 3852 2598 -4.1% 2080 1656 -2.5%

Transportation Volume Tables

Annual 

Growth 

Rate

Total Entering Volumes (TEV) Total Entering Volumes (TEV)

Turning Movement 

Counts

OR 99E@17th St/Harrison St
Annual 

Growth Rate

OR 224@17th St Annual 

Growth 

Rate

0.25 mile north of Clackamas Highway (OR224)

0.05 mile north of Harrison Street

0.02 mile south of Jefferson Street

2.7%AVERAGE GROWTH RATE

Detector Counts
OR 99E@17th St/Harrison St

Annual 

Growth Rate

OR 224@17th St



  

 

Attachment D – Existing Traffic 

Level-of-Service Worksheets 



Lane Configuration and Traffic Control

Waverly Ct / Lava DrOR 224 / 17th AveLava Dr / 17th AveOR 99W / Harrison St / 17th 

Scenario 1: 1 Exist AM
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Traffic Volume 

Waverly Ct / Lava DrOR 224 / 17th AveLava Dr / 17th AveOR 99W / Harrison St / 17th 

Scenario 1: 1 Exist AM
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Traffic Volume 

Waverly Ct / Lava DrOR 224 / 17th AveLava Dr / 17th AveOR 99W / Harrison St / 17th 

Scenario 3: 3 Exist PM
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0.678Volume to Capacity (v/c):

CLevel Of Service:

33.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 1: OR 99W / Harrison St / 17th St

Intersection Level Of Service Report

YesYesYesYesCrosswalk

NoNoNoNoCurb Present

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00135.00150.00100.00100.00100.00100.00375.00100.00100.00370.00Entry Pocket Length [ft]

001100001001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 1: 1 Exist AM

1
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813010Bicycle Volume [bicycles/h]

0000v_ab, Corner Pedestrian Volume [ped/h]

1001v_ci, Inbound Pedestrian Volume crossing mi

1001v_co, Outbound Pedestrian Volume crossing 

015015v_di, Inbound Pedestrian Volume crossing m

015015v_do, Outbound Pedestrian Volume crossing 

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

2452708450192060286961478416Total Analysis Volume [veh/h]

613182113551512124369104Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

2451698249192059084941448408Total Hourly Volume [veh/h]

0008200000000Right Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Growth Factor

5.0011.007.004.0010.006.002.007.0011.005.004.004.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

24516916449192059084941448408Base Volume Input [veh/h]

Name

Volumes

Scenario 1: 1 Exist AM
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoNoNoYesNoYesNoMinimum Recall

0.02.50.02.02.00.00.02.02.00.02.02.0l2, Clearance Lost Time [s]

0.02.00.02.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

NoNoNoNoRest In Walk

0.00.00.00.00.00.00.00.00.00.00.00.0Delayed Vehicle Green [s]

0002121001800170Pedestrian Clearance [s]

0508800110070Walk [s]

0.02.30.02.32.30.00.06.12.30.06.12.3Vehicle Extension [s]

0180262600422005634Split [s]

0.00.50.00.50.50.00.00.50.50.00.50.5All red [s]

0.04.00.03.53.50.00.03.53.50.03.53.5Amber [s]

0300303000303003030Maximum Green [s]

06066001060104Minimum Green [s]

--------Lead--LagLead / Lag

1,8Auxiliary Signal Groups

040880025061Signal Group

SplitSplitSplitOverlapSplitSplitPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

16.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

93.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 1: 1 Exist AM
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123.8077.9152.3685.89271.97274.10126.55569.98558.04548.4195th-Percentile Queue Length [ft/ln]

4.953.122.093.4410.8810.965.0622.8022.3221.9495th-Percentile Queue Length [veh/ln]

68.7843.2929.0947.72166.24167.8670.31404.97395.06387.0850th-Percentile Queue Length [ft/ln]

2.751.731.161.916.656.712.8116.2015.8015.4850th-Percentile Queue Length [veh/ln]

YesNoNoYesNoNoYesYesNoNoCritical Lane Group

EEBDCCECCELane Group LOS

57.1356.5414.4847.8727.0627.0363.6022.0121.1972.36d, Delay for Lane Group [s/veh]

0.600.400.100.310.420.420.800.740.720.95X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.421.130.030.481.811.798.234.534.0528.08d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.070.070.070.070.500.500.070.500.500.40k, delay calibration

54.7155.4114.4547.4025.2525.2455.3617.4817.1444.28d1, Uniform Delay [s]

14814181122372973710710691096438c, Capacity [veh/h]

1559136015491726177517951652179418401752s, saturation flow rate [veh/h]

0.060.040.050.040.170.170.050.440.430.24(v / s)_i Volume / Saturation Flow Rate

0.070.070.520.130.410.410.060.600.600.25g / C, Green / Cycle

99631649498717130g_i, Effective Green Time [s]

2.502.500.002.002.002.002.002.002.002.00l2, Clearance Lost Time [s]

2.002.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.004.004.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

120120120120120120120120120120C, Cycle Length [s]

CLRCCCLCCLLane Group

Lane Group Calculations

Scenario 1: 1 Exist AM

4

Vistro File: H:\...\24832 - vistro.vistro

7/10/2020

HCM 6th Edition

Weekday AM Peak Hour

Year 2020 Existing Traffic Conditions

Waverly Woods Apartments

Version 2020 (SP 0-3)

Generated with



Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 72.36 21.57 22.01 63.60 27.04 27.06 47.87 47.87 14.48 56.54 57.13 57.13

Movement LOS E C C E C C D D B E E E

d_A, Approach Delay [s/veh] 32.21 31.48 29.54 56.90

Approach LOS C C C E

d_I, Intersection Delay [s/veh] 33.11

Intersection LOS C

Intersection V/C 0.678

Other Modes

g_Walk,mi, Effective Walk Time [s] 12.0 9.0 15.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 194.31 0.00 0.00 2383.30

d_p, Pedestrian Delay [s] 48.60 51.34 45.94 49.50

I_p,int, Pedestrian LOS Score for Intersection 2.983 2.750 2.303 2.077

Crosswalk LOS C B B B

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 867 633 367 225

d_b, Bicycle Delay [s] 19.36 28.02 40.28 47.45

I_b,int, Bicycle LOS Score for Intersection 3.201 2.144 1.947 1.801

Bicycle LOS C B A A

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------8421Ring 1

Sequence

Scenario 1: 1 Exist AM
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0.212Volume to Capacity (v/c):

CLevel Of Service:

20.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 2: Lava Dr / 17th Ave

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

65.00100.00100.00100.00100.0050.00Entry Pocket Length [ft]

100001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Name

Intersection Setup

210Pedestrian Volume [ped/h]

306112622846270Total Analysis Volume [veh/h]

815315711618Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.9000Peak Hour Factor

275511320541663Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

4.006.003.005.005.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

275511320541663Base Volume Input [veh/h]

Name

Volumes

Scenario 1: 1 Exist AM
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CIntersection LOS

2.20d_I, Intersection Delay [s/veh]

CAAApproach LOS

17.320.001.07d_A, Approach Delay [s/veh]

3.1619.680.000.000.004.5995th-Percentile Queue Length [ft/ln]

0.130.790.000.000.000.1895th-Percentile Queue Length [veh/ln]

BCAAAAMovement LOS

10.0720.880.000.000.008.15d_M, Delay for Movement [s/veh]

0.040.210.000.000.000.06V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

StopFreeFreePriority Scheme

Intersection Settings

Scenario 1: 1 Exist AM
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0.751Volume to Capacity (v/c):

CLevel Of Service:

24.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 3: OR 224 / 17th Ave

Intersection Level Of Service Report

NoYesYesCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00130.00100.00160.00100.00100.00Entry Pocket Length [ft]

010110No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 1: 1 Exist AM
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01822Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

55310024936157466Total Analysis Volume [veh/h]

13825629014116Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93000.93000.93000.93000.93000.9300Peak Hour Factor

5149323233653433Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

5.005.006.001.0011.004.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5149323233653433Base Volume Input [veh/h]

Name

Volumes

Scenario 1: 1 Exist AM
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17Pedestrian Clearance [s]

7Pedestrian Walk [s]

3Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoYesNoYesMinimum Recall

2.52.52.52.00.02.5l2, Clearance Lost Time [s]

2.02.02.02.00.02.0l1, Start-Up Lost Time [s]

Rest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

000000Pedestrian Clearance [s]

000000Walk [s]

3.03.03.03.00.03.0Vehicle Extension [s]

000000Split [s]

0.50.50.50.50.00.5All red [s]

4.04.04.03.50.04.0Amber [s]

20204050040Maximum Green [s]

555505Minimum Green [s]

-Lead-Lead--Lead / Lag

4,5Auxiliary Signal Groups

442506Signal Group

OverlapPermissivePermissiveProtPermPermissivePermissiveControl Type

Phasing & Timing

14.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Free RunningCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 1: 1 Exist AM
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284.4699.97130.13209.9149.05472.1995th-Percentile Queue Length [ft/ln]

11.384.005.218.401.9618.8995th-Percentile Queue Length [veh/ln]

175.7555.5472.29120.0627.25324.4850th-Percentile Queue Length [ft/ln]

7.032.222.894.801.0912.9850th-Percentile Queue Length [veh/ln]

YesNoNoYesNoYesCritical Lane Group

BDBBCDLane Group LOS

12.5936.6411.8914.6228.6048.66d, Delay for Lane Group [s/veh]

0.550.300.250.580.150.92X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.230.500.131.920.1712.06d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.110.110.240.110.20k, delay calibration

10.3636.1411.7612.7028.4236.59d1, Uniform Delay [s]

9963331012621387508c, Capacity [veh/h]

155117381810132114021840s, saturation flow rate [veh/h]

0.360.060.140.270.040.25(v / s)_i Volume / Saturation Flow Rate

0.640.190.560.560.280.28g / C, Green / Cycle

672058582929g_i, Effective Green Time [s]

0.002.502.500.002.502.50l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.504.504.504.504.50L, Total Lost Time per Cycle [s]

104104104104104104C, Cycle Length [s]

RLCLRCLane Group

Lane Group Calculations

Scenario 1: 1 Exist AM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 48.66 28.60 14.62 11.89 36.64 12.59

Movement LOS D C B B D B

d_A, Approach Delay [s/veh] 46.47 13.51 16.27

Approach LOS D B B

d_I, Intersection Delay [s/veh] 24.17

Intersection LOS C

Intersection V/C 0.751

Other Modes

g_Walk,mi, Effective Walk Time [s] 11.0 11.0 0.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 34.67 34.67 0.00

I_p,int, Pedestrian LOS Score for Intersection 2.223 2.469 0.000

Crosswalk LOS B B F

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 889 889 444

d_b, Bicycle Delay [s] 14.04 14.02 27.22

I_b,int, Bicycle LOS Score for Intersection 2.423 2.566 1.560

Bicycle LOS B B A

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------34-2Ring 1

Sequence

Scenario 1: 1 Exist AM
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0.036Volume to Capacity (v/c):

ALevel Of Service:

8.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 4: Waverly Ct / Lava Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

0000Pedestrian Volume [ped/h]

24820000036200Total Analysis Volume [veh/h]

621000009100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.9000Peak Hour Factor

22720000032200Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Growth Factor

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

22720000032200Base Volume Input [veh/h]

Name

Volumes

Scenario 1: 1 Exist AM
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AIntersection LOS

4.38d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.008.728.760.00d_A, Approach Delay [s/veh]

0.000.000.000.000.000.002.822.822.820.000.000.0095th-Percentile Queue Length [ft/ln]

0.000.000.000.000.000.000.110.110.110.000.000.0095th-Percentile Queue Length [veh/ln]

AAAAAAAAAAAAMovement LOS

0.000.000.008.389.108.698.539.258.760.007.267.24d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.000.000.040.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

FreeStopStopFreePriority Scheme

Intersection Settings

Scenario 1: 1 Exist AM
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0.935Volume to Capacity (v/c):

DLevel Of Service:

42.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 1: OR 99W / Harrison St / 17th St

Intersection Level Of Service Report

YesYesYesYesCrosswalk

NoNoNoNoCurb Present

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00135.00150.00100.00100.00100.00100.00375.00100.00100.00370.00Entry Pocket Length [ft]

001100001001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 3: 3 Exist PM
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61301Bicycle Volume [bicycles/h]

0000v_ab, Corner Pedestrian Volume [ped/h]

0001v_ci, Inbound Pedestrian Volume crossing mi

1000v_co, Outbound Pedestrian Volume crossing 

012012v_di, Inbound Pedestrian Volume crossing m

012012v_do, Outbound Pedestrian Volume crossing 

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

12482142398028131691104159827260Total Analysis Volume [veh/h]

31254602073423264020765Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.99000.99000.99000.99000.99000.99000.99000.99000.99000.99000.99000.9900Peak Hour Factor

12482122377928131674103157819257Total Hourly Volume [veh/h]

220023800000800Right Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Growth Factor

6.009.002.001.006.000.002.002.001.004.004.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

34482124757928131674103165819257Base Volume Input [veh/h]

Name

Volumes

Scenario 3: 3 Exist PM
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoNoNoYesNoYesNoMinimum Recall

0.02.50.02.02.00.00.02.02.00.02.02.0l2, Clearance Lost Time [s]

0.02.00.02.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

NoNoNoNoRest In Walk

0.00.00.00.00.00.00.00.00.00.00.00.0Delayed Vehicle Green [s]

0002121001800170Pedestrian Clearance [s]

0508800110070Walk [s]

0.02.30.02.32.30.00.06.12.30.06.12.3Vehicle Extension [s]

0150262600561906023Split [s]

0.00.50.00.50.50.00.00.50.50.00.50.5All red [s]

0.04.00.03.53.50.00.03.53.50.03.53.5Amber [s]

0140111100491606330Maximum Green [s]

06066001060104Minimum Green [s]

--------Lead--LeadLead / Lag

1,8Auxiliary Signal Groups

040880025061Signal Group

SplitSplitSplitOverlapSplitSplitPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

16.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

60.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 3: 3 Exist PM
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209.22217.22238.14137.33894.76892.23150.26318.19329.76333.5995th-Percentile Queue Length [ft/ln]

8.378.699.535.4935.7935.696.0112.7313.1913.3495th-Percentile Queue Length [veh/ln]

119.56125.39140.8376.30680.80678.6283.48201.72210.73213.7250th-Percentile Queue Length [ft/ln]

4.785.025.633.0527.2327.143.348.078.438.5550th-Percentile Queue Length [veh/ln]

NoYesYesNoYesNoNoNoNoYesCritical Lane Group

EECDDDEBBELane Group LOS

73.4672.8933.0049.0548.6148.2461.5017.0616.8460.92d, Delay for Lane Group [s/veh]

0.900.900.470.460.940.940.800.490.480.92X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

19.2718.700.800.8619.1618.856.721.731.5811.29d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.130.130.130.070.500.500.070.500.500.11k, delay calibration

54.1954.1932.2048.1929.4529.4054.7815.3315.2649.63d1, Uniform Delay [s]

1491575082359029041309841050284c, Capacity [veh/h]

1692178115711787186518701795172418401781s, saturation flow rate [veh/h]

0.080.080.150.060.460.460.060.280.270.15(v / s)_i Volume / Saturation Flow Rate

0.090.090.320.130.480.480.070.570.570.16g / C, Green / Cycle

1111391658589696919g_i, Effective Green Time [s]

2.502.500.002.002.002.002.002.002.002.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.004.004.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

120120120120120120120120120120C, Cycle Length [s]

CLRCCCLCCLLane Group

Lane Group Calculations

Scenario 3: 3 Exist PM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 60.92 16.93 17.06 61.50 48.42 48.61 49.05 49.05 33.00 73.09 73.46 73.46

Movement LOS E B B E D D D D C E E E

d_A, Approach Delay [s/veh] 26.12 49.18 38.00 73.17

Approach LOS C D D E

d_I, Intersection Delay [s/veh] 42.09

Intersection LOS D

Intersection V/C 0.935

Other Modes

g_Walk,mi, Effective Walk Time [s] 12.0 9.0 15.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 196.35 0.00 0.00 3272.59

d_p, Pedestrian Delay [s] 48.60 51.34 45.94 49.50

I_p,int, Pedestrian LOS Score for Intersection 3.033 2.841 2.584 2.196

Crosswalk LOS C C B B

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 933 867 367 175

d_b, Bicycle Delay [s] 17.08 19.27 40.28 50.11

I_b,int, Bicycle LOS Score for Intersection 2.594 3.051 2.525 2.048

Bicycle LOS B C B B

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------8421Ring 1

Sequence

Scenario 3: 3 Exist PM
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0.312Volume to Capacity (v/c):

CLevel Of Service:

24.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 2: Lava Dr / 17th Ave

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

65.00100.00100.00100.00100.0050.00Entry Pocket Length [ft]

100001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Name

Intersection Setup

811Pedestrian Volume [ped/h]

72846554729840Total Analysis Volume [veh/h]

1821161377410Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.9400Peak Hour Factor

68796151428038Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.001.002.002.004.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

68796151428038Base Volume Input [veh/h]

Name

Volumes

Scenario 3: 3 Exist PM
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CIntersection LOS

3.03d_I, Intersection Delay [s/veh]

CAAApproach LOS

19.210.001.05d_A, Approach Delay [s/veh]

12.2832.210.000.000.003.2595th-Percentile Queue Length [ft/ln]

0.491.290.000.000.000.1395th-Percentile Queue Length [veh/ln]

BCAAAAMovement LOS

13.2624.320.000.000.008.90d_M, Delay for Movement [s/veh]

0.140.310.000.010.000.04V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

StopFreeFreePriority Scheme

Intersection Settings

Scenario 3: 3 Exist PM
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0.665Volume to Capacity (v/c):

BLevel Of Service:

16.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 3: OR 224 / 17th Ave

Intersection Level Of Service Report

NoYesYesCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00130.00100.00160.00100.00100.00Entry Pocket Length [ft]

010110No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 3: 3 Exist PM
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0316Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

3349052952086293Total Analysis Volume [veh/h]

84221321302173Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.99000.99000.99000.99000.99000.9900Peak Hour Factor

3318952451585290Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

1.002.002.001.005.003.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3318952451585290Base Volume Input [veh/h]

Name

Volumes

Scenario 3: 3 Exist PM
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17Pedestrian Clearance [s]

7Pedestrian Walk [s]

3Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoYesNoYesMinimum Recall

2.52.52.52.00.02.5l2, Clearance Lost Time [s]

2.02.02.02.00.02.0l1, Start-Up Lost Time [s]

Rest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

000000Pedestrian Clearance [s]

000000Walk [s]

3.03.03.03.00.03.0Vehicle Extension [s]

000000Split [s]

0.50.50.50.50.00.5All red [s]

4.04.04.03.50.04.0Amber [s]

20204050040Maximum Green [s]

555505Minimum Green [s]

-Lead-Lead--Lead / Lag

4,5Auxiliary Signal Groups

442506Signal Group

OverlapPermissivePermissiveProtPermPermissivePermissiveControl Type

Phasing & Timing

16.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Free RunningCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 3: 3 Exist PM

10

Vistro File: H:\...\24832 - vistro.vistro

7/9/2020

HCM 6th Edition

Weekday PM Peak Hour

Year 2020 Existing Traffic Conditions

Waverly Woods Apartments

Version 2020 (SP 0-3)

Generated with



67.1064.95221.76229.7255.71217.2995th-Percentile Queue Length [ft/ln]

2.682.608.879.192.238.6995th-Percentile Queue Length [veh/ln]

37.2836.08128.72134.5930.95125.4550th-Percentile Queue Length [ft/ln]

1.491.445.155.381.245.0250th-Percentile Queue Length [veh/ln]

YesNoNoYesNoYesCritical Lane Group

ACBBCCLane Group LOS

4.7330.0112.3913.9725.1832.24d, Delay for Lane Group [s/veh]

0.300.410.550.700.300.82X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.331.190.501.960.564.63d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.230.110.110.180.110.11k, delay calibration

4.3928.8211.8912.0024.6127.61d1, Uniform Delay [s]

1102222956747290358c, Capacity [veh/h]

160217811870147715021855s, saturation flow rate [veh/h]

0.210.050.280.350.060.16(v / s)_i Volume / Saturation Flow Rate

0.690.120.510.510.190.19g / C, Green / Cycle

49936361414g_i, Effective Green Time [s]

0.002.502.500.002.502.50l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.504.504.504.504.50L, Total Lost Time per Cycle [s]

717171717171C, Cycle Length [s]

RLCLRCLane Group

Lane Group Calculations

Scenario 3: 3 Exist PM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 32.24 25.18 13.97 12.39 30.01 4.73

Movement LOS C C B B C A

d_A, Approach Delay [s/veh] 30.64 13.17 10.09

Approach LOS C B B

d_I, Intersection Delay [s/veh] 16.04

Intersection LOS B

Intersection V/C 0.665

Other Modes

g_Walk,mi, Effective Walk Time [s] 11.0 11.0 0.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 34.67 34.67 0.00

I_p,int, Pedestrian LOS Score for Intersection 2.264 2.484 0.000

Crosswalk LOS B B F

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 889 889 444

d_b, Bicycle Delay [s] 13.93 14.11 27.22

I_b,int, Bicycle LOS Score for Intersection 2.185 3.290 1.560

Bicycle LOS B C A

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------34-2Ring 1

Sequence

Scenario 3: 3 Exist PM
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0.010Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 4: Waverly Ct / Lava Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

0000Pedestrian Volume [ped/h]

351220900026200Total Analysis Volume [veh/h]

931020006100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.9400Peak Hour Factor

331120800024200Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Growth Factor

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

331120800024200Base Volume Input [veh/h]

Name

Volumes

Scenario 3: 3 Exist PM
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AIntersection LOS

3.63d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.009.188.830.00d_A, Approach Delay [s/veh]

0.000.000.000.780.780.782.072.072.070.000.000.0095th-Percentile Queue Length [ft/ln]

0.000.000.000.030.030.030.080.080.080.000.000.0095th-Percentile Queue Length [veh/ln]

AAAAAAAAAAAAMovement LOS

0.000.000.008.459.188.818.539.318.830.007.297.26d_M, Delay for Movement [s/veh]

0.000.000.000.000.010.000.000.000.030.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

FreeStopStopFreePriority Scheme

Intersection Settings

Scenario 3: 3 Exist PM
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Traffic Level-of-Service Worksheets



Lane Configuration and Traffic Control
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Traffic Volume 

Waverly Ct / Lava DrOR 224 / 17th AveLava Dr / 17th AveOR 99W / Harrison St / 17th 

Scenario 4: 4 TT21 AM
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Traffic Volume

Waverly Ct / Lava DrOR 224 / 17th AveLava Dr / 17th AveOR 99W / Harrison St / 17th 
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0.719Volume to Capacity (v/c):

DLevel Of Service:

37.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 1: OR 99W / Harrison St / 17th St

Intersection Level Of Service Report

YesYesYesYesCrosswalk

NoNoNoNoCurb Present

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00135.00150.00100.00100.00100.00100.00375.00100.00100.00370.00Entry Pocket Length [ft]

001100001001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 4: 4 TT21 AM
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813010Bicycle Volume [bicycles/h]

0000v_ab, Corner Pedestrian Volume [ped/h]

1001v_ci, Inbound Pedestrian Volume crossing mi

1001v_co, Outbound Pedestrian Volume crossing 

015015v_di, Inbound Pedestrian Volume crossing m

015015v_do, Outbound Pedestrian Volume crossing 

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

26557588532121638911021565441Total Analysis Volume [veh/h]

714192213551592326391110Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95000.95000.95000.95000.95000.95001.00000.95000.95000.95000.95000.9500Peak Hour Factor

2552718450202160686971487419Total Hourly Volume [veh/h]

0008400000000Right Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.02701.02701.02701.02701.02701.02701.02701.02701.02701.02701.02701.0270Growth Factor

5.0011.007.004.0010.006.002.007.0011.005.004.004.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

24516916449192059084941448408Base Volume Input [veh/h]

Name

Volumes

Scenario 4: 4 TT21 AM
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoNoNoYesNoYesNoMinimum Recall

0.02.50.02.02.00.00.02.02.00.02.02.0l2, Clearance Lost Time [s]

0.02.00.02.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

NoNoNoNoRest In Walk

0.00.00.00.00.00.00.00.00.00.00.00.0Delayed Vehicle Green [s]

0002121001800170Pedestrian Clearance [s]

0508800110070Walk [s]

0.02.30.02.32.30.00.06.12.30.06.12.3Vehicle Extension [s]

0180262600422005634Split [s]

0.00.50.00.50.50.00.00.50.50.00.50.5All red [s]

0.04.00.03.53.50.00.03.53.50.03.53.5Amber [s]

0300303000303003030Maximum Green [s]

06066001060104Minimum Green [s]

--------Lead--LagLead / Lag

1,8Auxiliary Signal Groups

040880025061Signal Group

SplitSplitSplitOverlapSplitSplitPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

16.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

93.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 4: 4 TT21 AM
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132.2382.5054.2592.22291.00293.34133.22646.61630.52629.8295th-Percentile Queue Length [ft/ln]

5.293.302.173.6911.6411.735.3325.8625.2225.1995th-Percentile Queue Length [veh/ln]

73.4645.8330.1451.23180.75182.5574.01469.02455.51452.6150th-Percentile Queue Length [ft/ln]

2.941.831.212.057.237.302.9618.7618.2218.1050th-Percentile Queue Length [veh/ln]

YesNoNoYesNoNoYesYesNoNoCritical Lane Group

EEBDCCECCFLane Group LOS

56.7555.8214.1647.8728.1828.1562.9425.3924.2287.71d, Delay for Lane Group [s/veh]

0.610.400.110.330.460.460.800.790.771.01X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.361.060.030.512.092.067.836.165.4042.67d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.070.070.070.070.500.500.070.500.500.45k, delay calibration

54.3954.7614.1347.3626.1026.0955.1119.2318.8245.03d1, Uniform Delay [s]

15615082022671872611310511078438c, Capacity [veh/h]

1580136015491725177517951652179418401752s, saturation flow rate [veh/h]

0.060.040.060.040.180.180.060.460.450.25(v / s)_i Volume / Saturation Flow Rate

0.080.080.530.130.410.410.070.590.590.25g / C, Green / Cycle

99631649498707030g_i, Effective Green Time [s]

2.502.500.002.002.002.002.002.002.002.00l2, Clearance Lost Time [s]

2.002.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.004.004.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

120120120120120120120120120120C, Cycle Length [s]

CLRCCCLCCLLane Group

Lane Group Calculations

Scenario 4: 4 TT21 AM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 87.71 24.77 25.39 62.94 28.17 28.18 47.87 47.87 14.16 55.82 56.75 56.75

Movement LOS F C C E C C D D B E E E

d_A, Approach Delay [s/veh] 37.96 32.39 29.56 56.39

Approach LOS D C C E

d_I, Intersection Delay [s/veh] 37.12

Intersection LOS D

Intersection V/C 0.719

Other Modes

g_Walk,mi, Effective Walk Time [s] 12.0 9.0 15.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 188.94 0.00 0.00 2312.16

d_p, Pedestrian Delay [s] 48.60 51.34 45.94 49.50

I_p,int, Pedestrian LOS Score for Intersection 3.024 2.776 2.318 2.085

Crosswalk LOS C C B B

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 867 633 367 225

d_b, Bicycle Delay [s] 19.36 28.02 40.28 47.45

I_b,int, Bicycle LOS Score for Intersection 3.299 2.178 1.966 1.817

Bicycle LOS C B A A

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------8421Ring 1

Sequence

Scenario 4: 4 TT21 AM
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0.223Volume to Capacity (v/c):

CLevel Of Service:

21.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 2: Lava Dr / 17th Ave

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

65.00100.00100.00100.00100.0050.00Entry Pocket Length [ft]

100001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Name

Intersection Setup

210Pedestrian Volume [ped/h]

316212923447472Total Analysis Volume [veh/h]

816325911918Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.9000Peak Hour Factor

285611621142765Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.02701.02701.02701.02701.02701.0270Growth Factor

4.006.003.005.005.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

275511320541663Base Volume Input [veh/h]

Name

Volumes

Scenario 4: 4 TT21 AM
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CIntersection LOS

2.24d_I, Intersection Delay [s/veh]

CAAApproach LOS

17.820.001.08d_A, Approach Delay [s/veh]

3.3120.930.000.000.004.7795th-Percentile Queue Length [ft/ln]

0.130.840.000.000.000.1995th-Percentile Queue Length [veh/ln]

BCAAAAMovement LOS

10.1321.670.000.000.008.18d_M, Delay for Movement [s/veh]

0.040.220.000.000.000.06V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

StopFreeFreePriority Scheme

Intersection Settings

Scenario 4: 4 TT21 AM
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0.772Volume to Capacity (v/c):

CLevel Of Service:

26.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 3: OR 224 / 17th Ave

Intersection Level Of Service Report

NoYesYesCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00130.00100.00160.00100.00100.00Entry Pocket Length [ft]

010110No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 4: 4 TT21 AM
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01822Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

58010526237959489Total Analysis Volume [veh/h]

14526659515122Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91000.91000.91000.9100Peak Hour Factor

5289623834554445Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.02701.02701.02701.02701.02701.0270Growth Factor

5.005.006.001.0011.004.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5149323233653433Base Volume Input [veh/h]

Name

Volumes

Scenario 4: 4 TT21 AM
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17Pedestrian Clearance [s]

7Pedestrian Walk [s]

3Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoYesNoYesMinimum Recall

2.52.52.52.00.02.5l2, Clearance Lost Time [s]

2.02.02.02.00.02.0l1, Start-Up Lost Time [s]

Rest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

000000Pedestrian Clearance [s]

000000Walk [s]

3.03.03.03.00.03.0Vehicle Extension [s]

000000Split [s]

0.50.50.50.50.00.5All red [s]

4.04.04.03.50.04.0Amber [s]

20204050040Maximum Green [s]

555505Minimum Green [s]

-Lead-Lead--Lead / Lag

4,5Auxiliary Signal Groups

442506Signal Group

OverlapPermissivePermissiveProtPermPermissivePermissiveControl Type

Phasing & Timing

14.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Free RunningCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 4: 4 TT21 AM
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327.91114.54137.99223.0653.51531.8095th-Percentile Queue Length [ft/ln]

13.124.585.528.922.1421.2795th-Percentile Queue Length [veh/ln]

209.2863.6376.66129.6829.73373.3650th-Percentile Queue Length [ft/ln]

8.372.553.075.191.1914.9350th-Percentile Queue Length [veh/ln]

YesNoNoYesNoYesCritical Lane Group

BDBBCDLane Group LOS

14.2340.1811.2914.5529.5253.75d, Delay for Lane Group [s/veh]

0.590.330.250.590.150.93X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.560.620.122.440.1715.37d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.110.110.300.110.26k, delay calibration

11.6739.5611.1712.1129.3638.38d1, Uniform Delay [s]

9883141058641402527c, Capacity [veh/h]

155117381810131714031840s, saturation flow rate [veh/h]

0.370.060.140.290.040.27(v / s)_i Volume / Saturation Flow Rate

0.640.180.580.580.290.29g / C, Green / Cycle

702065653232g_i, Effective Green Time [s]

0.002.502.500.002.502.50l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.504.504.504.504.50L, Total Lost Time per Cycle [s]

111111111111111111C, Cycle Length [s]

RLCLRCLane Group

Lane Group Calculations

Scenario 4: 4 TT21 AM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 53.75 29.52 14.55 11.29 40.18 14.23

Movement LOS D C B B D B

d_A, Approach Delay [s/veh] 51.14 13.22 18.21

Approach LOS D B B

d_I, Intersection Delay [s/veh] 26.13

Intersection LOS C

Intersection V/C 0.772

Other Modes

g_Walk,mi, Effective Walk Time [s] 11.0 11.0 0.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 34.67 34.67 0.00

I_p,int, Pedestrian LOS Score for Intersection 2.237 2.495 0.000

Crosswalk LOS B B F

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 889 889 444

d_b, Bicycle Delay [s] 14.04 14.02 27.22

I_b,int, Bicycle LOS Score for Intersection 2.464 2.617 1.560

Bicycle LOS B B A

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------34-2Ring 1

Sequence

Scenario 4: 4 TT21 AM
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0.037Volume to Capacity (v/c):

ALevel Of Service:

8.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 4: Waverly Ct / Lava Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

0000Pedestrian Volume [ped/h]

26820000037200Total Analysis Volume [veh/h]

621000009100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.9000Peak Hour Factor

23720000033200Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.02701.02701.02701.02701.02701.02701.02701.02701.02701.02701.02701.0270Growth Factor

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

22720000032200Base Volume Input [veh/h]

Name

Volumes

Scenario 4: 4 TT21 AM
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AIntersection LOS

4.33d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.008.738.770.00d_A, Approach Delay [s/veh]

0.000.000.000.000.000.002.912.912.910.000.000.0095th-Percentile Queue Length [ft/ln]

0.000.000.000.000.000.000.120.120.120.000.000.0095th-Percentile Queue Length [veh/ln]

AAAAAAAAAAAAMovement LOS

0.000.000.008.389.118.708.539.268.770.007.277.24d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.000.000.040.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

FreeStopStopFreePriority Scheme

Intersection Settings

Scenario 4: 4 TT21 AM
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0.935Volume to Capacity (v/c):

DLevel Of Service:

41.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 1: OR 99W / Harrison St / 17th St

Intersection Level Of Service Report

YesYesYesYesCrosswalk

NoNoNoNoCurb Present

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00135.00150.00100.00100.00100.00100.00375.00100.00100.00370.00Entry Pocket Length [ft]

001100001001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 5: 5 TT21 PM

1

Vistro File: H:\...\24832 - vistro.vistro

7/7/2020

HCM 6th Edition

Weekday PM Peak Hour

Year 2021 Background Traffic Conditions

Waverly Woods Apartments

Version 2020 (SP 0-3)

Generated with



61301Bicycle Volume [bicycles/h]

0000v_ab, Corner Pedestrian Volume [ped/h]

0001v_ci, Inbound Pedestrian Volume crossing mi

1000v_co, Outbound Pedestrian Volume crossing 

012012v_di, Inbound Pedestrian Volume crossing m

012012v_do, Outbound Pedestrian Volume crossing 

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

13482142398028121691104158827260Total Analysis Volume [veh/h]

31254602073423263920765Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.99000.99000.99000.99000.99000.99000.99000.99000.99000.99000.99000.9900Peak Hour Factor

13482122377928121674103156819257Total Hourly Volume [veh/h]

210023800100900Right Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Growth Factor

6.009.002.001.006.000.002.002.001.004.004.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

34482124757928131674103165819257Base Volume Input [veh/h]

Name

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoNoNoYesNoYesNoMinimum Recall

0.02.50.02.02.00.00.02.02.00.02.02.0l2, Clearance Lost Time [s]

0.02.00.02.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

NoNoNoNoRest In Walk

0.00.00.00.00.00.00.00.00.00.00.00.0Delayed Vehicle Green [s]

0002121001800170Pedestrian Clearance [s]

0508800110070Walk [s]

0.02.30.02.32.30.00.06.12.30.06.12.3Vehicle Extension [s]

0150262600561906023Split [s]

0.00.50.00.50.50.00.00.50.50.00.50.5All red [s]

0.04.00.03.53.50.00.03.53.50.03.53.5Amber [s]

0300303000303003030Maximum Green [s]

06066001060104Minimum Green [s]

--------Lead--LeadLead / Lag

1,8Auxiliary Signal Groups

040880025061Signal Group

SplitSplitSplitOverlapSplitSplitPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

16.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

60.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 5: 5 TT21 PM
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197.77205.61238.30137.35894.55892.23149.94318.63330.17334.8595th-Percentile Queue Length [ft/ln]

7.918.229.535.4935.7835.696.0012.7513.2113.3995th-Percentile Queue Length [veh/ln]

111.27116.94140.9576.31680.63678.6283.30202.07211.05214.7050th-Percentile Queue Length [ft/ln]

4.454.685.643.0527.2327.143.338.088.448.5950th-Percentile Queue Length [veh/ln]

NoYesYesNoYesNoNoNoNoYesCritical Lane Group

EECDDDEBBELane Group LOS

64.9864.5833.0749.0448.6548.3161.2317.1916.9761.50d, Delay for Lane Group [s/veh]

0.890.890.470.460.940.940.790.490.480.92X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

10.8110.410.800.8519.1618.876.461.741.5911.74d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.070.070.130.070.500.500.070.500.500.11k, delay calibration

54.1754.1832.2748.1929.4929.4554.7815.4515.3849.76d1, Uniform Delay [s]

1501585082359029041319821047283c, Capacity [veh/h]

1690178115711787186518701795172518401781s, saturation flow rate [veh/h]

0.080.080.150.060.460.460.060.280.270.15(v / s)_i Volume / Saturation Flow Rate

0.090.090.320.130.480.480.070.570.570.16g / C, Green / Cycle

1111391658589686819g_i, Effective Green Time [s]

2.502.500.002.002.002.002.002.002.002.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.004.004.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

120120120120120120120120120120C, Cycle Length [s]

CLRCCCLCCLLane Group

Lane Group Calculations

Scenario 5: 5 TT21 PM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 61.50 17.05 17.19 61.23 48.48 48.65 49.04 49.04 33.07 64.72 64.98 64.98

Movement LOS E B B E D D D D C E E E

d_A, Approach Delay [s/veh] 26.35 49.22 38.04 64.78

Approach LOS C D D E

d_I, Intersection Delay [s/veh] 41.58

Intersection LOS D

Intersection V/C 0.935

Other Modes

g_Walk,mi, Effective Walk Time [s] 12.0 9.0 15.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 196.35 0.00 0.00 3296.31

d_p, Pedestrian Delay [s] 48.60 51.34 45.94 49.50

I_p,int, Pedestrian LOS Score for Intersection 3.035 2.842 2.584 2.194

Crosswalk LOS C C B B

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 933 867 367 175

d_b, Bicycle Delay [s] 17.08 19.27 40.28 50.11

I_b,int, Bicycle LOS Score for Intersection 2.594 3.051 2.525 2.048

Bicycle LOS B C B B

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------8421Ring 1

Sequence

Scenario 5: 5 TT21 PM
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0.312Volume to Capacity (v/c):

CLevel Of Service:

24.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 2: Lava Dr / 17th Ave

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

65.00100.00100.00100.00100.0050.00Entry Pocket Length [ft]

100001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Name

Intersection Setup

811Pedestrian Volume [ped/h]

72846554729840Total Analysis Volume [veh/h]

1821161377410Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.9400Peak Hour Factor

68796151428038Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.001.002.002.004.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

68796151428038Base Volume Input [veh/h]

Name

Volumes

Scenario 5: 5 TT21 PM
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CIntersection LOS

3.03d_I, Intersection Delay [s/veh]

CAAApproach LOS

19.210.001.05d_A, Approach Delay [s/veh]

12.2832.210.000.000.003.2595th-Percentile Queue Length [ft/ln]

0.491.290.000.000.000.1395th-Percentile Queue Length [veh/ln]

BCAAAAMovement LOS

13.2624.320.000.000.008.90d_M, Delay for Movement [s/veh]

0.140.310.000.010.000.04V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

StopFreeFreePriority Scheme

Intersection Settings

Scenario 5: 5 TT21 PM
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0.665Volume to Capacity (v/c):

BLevel Of Service:

16.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 3: OR 224 / 17th Ave

Intersection Level Of Service Report

NoYesYesCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00130.00100.00160.00100.00100.00Entry Pocket Length [ft]

010110No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 5: 5 TT21 PM
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0316Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

3349052952086293Total Analysis Volume [veh/h]

84221321302173Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.99000.99000.99000.99000.99000.9900Peak Hour Factor

3318952451585290Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

1.002.002.001.005.003.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3318952451585290Base Volume Input [veh/h]

Name

Volumes

Scenario 5: 5 TT21 PM
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17Pedestrian Clearance [s]

7Pedestrian Walk [s]

3Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoYesNoYesMinimum Recall

2.52.52.52.00.02.5l2, Clearance Lost Time [s]

2.02.02.02.00.02.0l1, Start-Up Lost Time [s]

Rest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

000000Pedestrian Clearance [s]

000000Walk [s]

3.03.03.03.00.03.0Vehicle Extension [s]

000000Split [s]

0.50.50.50.50.00.5All red [s]

4.04.04.03.50.04.0Amber [s]

20204050040Maximum Green [s]

555505Minimum Green [s]

-Lead-Lead--Lead / Lag

4,5Auxiliary Signal Groups

442506Signal Group

OverlapPermissivePermissiveProtPermPermissivePermissiveControl Type

Phasing & Timing

16.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Free RunningCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 5: 5 TT21 PM
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67.1064.95221.76229.7255.71217.2995th-Percentile Queue Length [ft/ln]

2.682.608.879.192.238.6995th-Percentile Queue Length [veh/ln]

37.2836.08128.72134.5930.95125.4550th-Percentile Queue Length [ft/ln]

1.491.445.155.381.245.0250th-Percentile Queue Length [veh/ln]

YesNoNoYesNoYesCritical Lane Group

ACBBCCLane Group LOS

4.7330.0112.3913.9725.1832.24d, Delay for Lane Group [s/veh]

0.300.410.550.700.300.82X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.331.190.501.960.564.63d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.230.110.110.180.110.11k, delay calibration

4.3928.8211.8912.0024.6127.61d1, Uniform Delay [s]

1102222956747290358c, Capacity [veh/h]

160217811870147715021855s, saturation flow rate [veh/h]

0.210.050.280.350.060.16(v / s)_i Volume / Saturation Flow Rate

0.690.120.510.510.190.19g / C, Green / Cycle

49936361414g_i, Effective Green Time [s]

0.002.502.500.002.502.50l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.504.504.504.504.50L, Total Lost Time per Cycle [s]

717171717171C, Cycle Length [s]

RLCLRCLane Group

Lane Group Calculations

Scenario 5: 5 TT21 PM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 32.24 25.18 13.97 12.39 30.01 4.73

Movement LOS C C B B C A

d_A, Approach Delay [s/veh] 30.64 13.17 10.09

Approach LOS C B B

d_I, Intersection Delay [s/veh] 16.04

Intersection LOS B

Intersection V/C 0.665

Other Modes

g_Walk,mi, Effective Walk Time [s] 11.0 11.0 0.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 34.67 34.67 0.00

I_p,int, Pedestrian LOS Score for Intersection 2.264 2.484 0.000

Crosswalk LOS B B F

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 889 889 444

d_b, Bicycle Delay [s] 13.93 14.11 27.22

I_b,int, Bicycle LOS Score for Intersection 2.185 3.290 1.560

Bicycle LOS B C A

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------34-2Ring 1

Sequence

Scenario 5: 5 TT21 PM
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0.010Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 4: Waverly Ct / Lava Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

0000Pedestrian Volume [ped/h]

351220900026200Total Analysis Volume [veh/h]

931020006100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.9400Peak Hour Factor

331120800024200Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Growth Factor

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

331120800024200Base Volume Input [veh/h]

Name

Volumes

Scenario 5: 5 TT21 PM
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AIntersection LOS

3.63d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.009.188.830.00d_A, Approach Delay [s/veh]

0.000.000.000.780.780.782.072.072.070.000.000.0095th-Percentile Queue Length [ft/ln]

0.000.000.000.030.030.030.080.080.080.000.000.0095th-Percentile Queue Length [veh/ln]

AAAAAAAAAAAAMovement LOS

0.000.000.008.459.188.818.539.318.830.007.297.26d_M, Delay for Movement [s/veh]

0.000.000.000.000.010.000.000.000.030.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

FreeStopStopFreePriority Scheme

Intersection Settings

Scenario 5: 5 TT21 PM
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 Attachment F – 2021 Total Traffic 

Level-of-Service Worksheets



Lane Configuration and Traffic Control

Waverly Ct / Site Access Nort / SIte Access Sou

Waverly Ct / Lava DrOR 224 / 17th AveLava Dr / 17th AveOR 99W / Harrison St / 17th 
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Lava Dr



Traffic Volume 

Waverly Ct / Site Access Nort/ SIte Access Sou

Waverly Ct / Lava DrOR 224 / 17th AveLava Dr / 17th AveOR 99W / Harrison St / 17th 

Scenario 4: 4 TT21 AM
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Traffic Volume 

Waverly Ct / Site Access Nort/ Site Access Sou

Waverly Ct / Lava DrOR 224 / 17th AveLava Dr / 17th AveOR 99W / Harrison St / 17th 
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Traffic Volume - Net New Site Trips

Waverly Ct / Site Access NortWaverly Ct / SIte Access Sou
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0.723Volume to Capacity (v/c):

DLevel Of Service:

37.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 1: OR 99W / Harrison St / 17th St

Intersection Level Of Service Report

YesYesYesYesCrosswalk

NoNoNoNoCurb Present

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00135.00150.00100.00100.00100.00100.00375.00100.00100.00370.00Entry Pocket Length [ft]

001100001001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup
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813010Bicycle Volume [bicycles/h]

0000v_ab, Corner Pedestrian Volume [ped/h]

1001v_ci, Inbound Pedestrian Volume crossing mi

1001v_co, Outbound Pedestrian Volume crossing 

015015v_di, Inbound Pedestrian Volume crossing m

015015v_do, Outbound Pedestrian Volume crossing 

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

26567594552322638911021565444Total Analysis Volume [veh/h]

714192314661592326391111Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95000.95000.95000.95000.95000.95001.00000.95000.95000.95000.95000.9500Peak Hour Factor

2553718952222260686971487422Total Hourly Volume [veh/h]

0008900000000Right Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0101022100003Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.02701.02701.02701.02701.02701.02701.02701.02701.02701.02701.02701.0270Growth Factor

5.0011.007.004.0010.006.002.007.0011.005.004.004.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

24516916449192059084941448408Base Volume Input [veh/h]

Name

Volumes

Scenario 4: 4 TT21 AM
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoNoNoYesNoYesNoMinimum Recall

0.02.50.02.02.00.00.02.02.00.02.02.0l2, Clearance Lost Time [s]

0.02.00.02.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

NoNoNoNoRest In Walk

0.00.00.00.00.00.00.00.00.00.00.00.0Delayed Vehicle Green [s]

0002121001800170Pedestrian Clearance [s]

0508800110070Walk [s]

0.02.30.02.32.30.00.06.12.30.06.12.3Vehicle Extension [s]

0180262600422005634Split [s]

0.00.50.00.50.50.00.00.50.50.00.50.5All red [s]

0.04.00.03.53.50.00.03.53.50.03.53.5Amber [s]

0300303000303003030Maximum Green [s]

06066001060104Minimum Green [s]

--------Lead--LagLead / Lag

1,8Auxiliary Signal Groups

040880025061Signal Group

SplitSplitSplitOverlapSplitSplitPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

16.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

93.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 4: 4 TT21 AM
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133.7282.3757.8797.28292.45294.91133.22650.60634.33639.8295th-Percentile Queue Length [ft/ln]

5.353.292.313.8911.7011.805.3326.0225.3725.5995th-Percentile Queue Length [veh/ln]

74.2945.7632.1554.05181.87183.7574.01472.38458.71458.7650th-Percentile Queue Length [ft/ln]

2.971.831.292.167.277.352.9618.9018.3518.3550th-Percentile Queue Length [veh/ln]

YesNoNoYesNoNoYesYesNoNoCritical Lane Group

EEBDCCECCFLane Group LOS

56.7955.7414.1147.8628.3928.3662.9425.6724.4889.73d, Delay for Lane Group [s/veh]

0.620.400.110.340.460.460.800.800.781.01X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.411.050.040.542.122.097.836.265.4944.70d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.070.070.070.070.500.500.070.500.500.46k, delay calibration

54.3854.7014.0747.3226.2726.2755.1119.4018.9945.03d1, Uniform Delay [s]

15715182322871572311310481075438c, Capacity [veh/h]

1575136015491724177417951652179418401752s, saturation flow rate [veh/h]

0.060.040.060.050.180.180.060.460.450.25(v / s)_i Volume / Saturation Flow Rate

0.080.080.530.130.400.400.070.580.580.25g / C, Green / Cycle

99641648488707030g_i, Effective Green Time [s]

2.502.500.002.002.002.002.002.002.002.00l2, Clearance Lost Time [s]

2.002.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.004.004.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

120120120120120120120120120120C, Cycle Length [s]

CLRCCCLCCLLane Group

Lane Group Calculations

Scenario 4: 4 TT21 AM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 89.73 25.04 25.67 62.94 28.38 28.39 47.86 47.86 14.11 55.74 56.79 56.79

Movement LOS F C C E C C D D B E E E

d_A, Approach Delay [s/veh] 38.67 32.57 29.42 56.39

Approach LOS D C C E

d_I, Intersection Delay [s/veh] 37.61

Intersection LOS D

Intersection V/C 0.723

Other Modes

g_Walk,mi, Effective Walk Time [s] 12.0 9.0 15.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 185.80 0.00 0.00 2312.16

d_p, Pedestrian Delay [s] 48.60 51.34 45.94 49.50

I_p,int, Pedestrian LOS Score for Intersection 3.027 2.776 2.332 2.086

Crosswalk LOS C C B B

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 867 633 367 225

d_b, Bicycle Delay [s] 19.36 28.02 40.28 47.45

I_b,int, Bicycle LOS Score for Intersection 3.301 2.179 1.990 1.819

Bicycle LOS C B A A

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------8421Ring 1

Sequence

Scenario 4: 4 TT21 AM
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0.308Volume to Capacity (v/c):

CLevel Of Service:

24.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 2: Lava Dr / 17th Ave

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

65.00100.00100.00100.00100.0050.00Entry Pocket Length [ft]

100001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Name

Intersection Setup

210Pedestrian Volume [ped/h]

478313723447478Total Analysis Volume [veh/h]

1221345911919Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.9000Peak Hour Factor

427512321142770Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

14197005Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.02701.02701.02701.02701.02701.0270Growth Factor

4.006.003.005.005.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

275511320541663Base Volume Input [veh/h]

Name

Volumes

Scenario 4: 4 TT21 AM
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CIntersection LOS

2.97d_I, Intersection Delay [s/veh]

CAAApproach LOS

19.140.001.16d_A, Approach Delay [s/veh]

5.1531.610.000.000.005.2395th-Percentile Queue Length [ft/ln]

0.211.260.000.000.000.2195th-Percentile Queue Length [veh/ln]

BCAAAAMovement LOS

10.2824.160.000.000.008.22d_M, Delay for Movement [s/veh]

0.060.310.000.000.000.07V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

StopFreeFreePriority Scheme

Intersection Settings

Scenario 4: 4 TT21 AM
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0.778Volume to Capacity (v/c):

CLevel Of Service:

27.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 3: OR 224 / 17th Ave

Intersection Level Of Service Report

NoYesYesCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00130.00100.00160.00100.00100.00Entry Pocket Length [ft]

010110No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 4: 4 TT21 AM
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01822Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

58010726837963507Total Analysis Volume [veh/h]

14527679516127Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91000.91000.91000.9100Peak Hour Factor

5289724434557461Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

0160316Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.02701.02701.02701.02701.02701.0270Growth Factor

5.005.006.001.0011.004.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5149323233653433Base Volume Input [veh/h]

Name

Volumes

Scenario 4: 4 TT21 AM
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17Pedestrian Clearance [s]

7Pedestrian Walk [s]

3Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoYesNoYesMinimum Recall

2.52.52.52.00.02.5l2, Clearance Lost Time [s]

2.02.02.02.00.02.0l1, Start-Up Lost Time [s]

Rest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

000000Pedestrian Clearance [s]

000000Walk [s]

3.03.03.03.00.03.0Vehicle Extension [s]

000000Split [s]

0.50.50.50.50.00.5All red [s]

4.04.04.03.50.04.0Amber [s]

20204050040Maximum Green [s]

555505Minimum Green [s]

-Lead-Lead--Lead / Lag

4,5Auxiliary Signal Groups

442506Signal Group

OverlapPermissivePermissiveProtPermPermissivePermissiveControl Type

Phasing & Timing

14.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Free RunningCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 4: 4 TT21 AM
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343.19121.02141.67224.0958.13568.2995th-Percentile Queue Length [ft/ln]

13.734.845.678.962.3322.7395th-Percentile Queue Length [veh/ln]

221.2367.2378.70130.4432.30403.5750th-Percentile Queue Length [ft/ln]

8.852.693.155.221.2916.1450th-Percentile Queue Length [veh/ln]

YesNoNoYesNoYesCritical Lane Group

BDBBCELane Group LOS

15.0741.7511.0614.4229.6456.25d, Delay for Lane Group [s/veh]

0.590.350.250.590.150.93X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.650.680.122.610.1717.31d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.110.110.320.110.29k, delay calibration

12.4141.0710.9411.8129.4738.94d1, Uniform Delay [s]

9773061077640415543c, Capacity [veh/h]

155117381810130514041840s, saturation flow rate [veh/h]

0.370.060.150.290.040.28(v / s)_i Volume / Saturation Flow Rate

0.630.180.590.590.300.30g / C, Green / Cycle

712067673333g_i, Effective Green Time [s]

0.002.502.500.002.502.50l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.504.504.504.504.50L, Total Lost Time per Cycle [s]

113113113113113113C, Cycle Length [s]

RLCLRCLane Group

Lane Group Calculations

Scenario 4: 4 TT21 AM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 56.25 29.64 14.42 11.06 41.75 15.07

Movement LOS E C B B D B

d_A, Approach Delay [s/veh] 53.31 13.03 19.22

Approach LOS D B B

d_I, Intersection Delay [s/veh] 27.32

Intersection LOS C

Intersection V/C 0.778

Other Modes

g_Walk,mi, Effective Walk Time [s] 11.0 11.0 0.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 34.67 34.67 0.00

I_p,int, Pedestrian LOS Score for Intersection 2.247 2.503 0.000

Crosswalk LOS B B F

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 889 889 444

d_b, Bicycle Delay [s] 14.04 14.02 27.22

I_b,int, Bicycle LOS Score for Intersection 2.500 2.627 1.560

Bicycle LOS B B A

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------34-2Ring 1

Sequence

Scenario 4: 4 TT21 AM
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0.010Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 4: Waverly Ct / Lava Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

0000Pedestrian Volume [ped/h]

361120900064200Total Analysis Volume [veh/h]

9310200016100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.9000Peak Hour Factor

321020800058200Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

9300800025000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.02701.02701.02701.02701.02701.02701.02701.02701.02701.02701.02701.0270Growth Factor

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

22720000032200Base Volume Input [veh/h]

Name

Volumes

Scenario 4: 4 TT21 AM
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AIntersection LOS

5.31d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.009.188.990.00d_A, Approach Delay [s/veh]

0.000.000.000.780.780.785.315.315.310.000.000.0095th-Percentile Queue Length [ft/ln]

0.000.000.000.030.030.030.210.210.210.000.000.0095th-Percentile Queue Length [veh/ln]

AAAAAAAAAAAAMovement LOS

0.000.000.008.459.188.818.699.478.990.007.297.26d_M, Delay for Movement [s/veh]

0.000.000.000.000.010.000.000.000.070.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

FreeStopStopFreePriority Scheme

Intersection Settings

Scenario 4: 4 TT21 AM
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0.023Volume to Capacity (v/c):

ALevel Of Service:

8.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 36: Waverly Ct / Site Access North

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Name

Intersection Setup

000Pedestrian Volume [ped/h]

2500009Total Analysis Volume [veh/h]

600002Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

2500009Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

2500009Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Name

Volumes

Scenario 4: 4 TT21 AM
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AIntersection LOS

8.09d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.400.007.23d_A, Approach Delay [s/veh]

1.771.770.000.000.420.4295th-Percentile Queue Length [ft/ln]

0.070.070.000.000.020.0295th-Percentile Queue Length [veh/ln]

AAAAAAMovement LOS

8.408.700.000.000.007.23d_M, Delay for Movement [s/veh]

0.020.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.008Volume to Capacity (v/c):

ALevel Of Service:

8.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 37: Waverly Ct / SIte Access South

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup

000Pedestrian Volume [ped/h]

300008Total Analysis Volume [veh/h]

100002Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

300008Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

300008Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Name

Volumes

Scenario 4: 4 TT21 AM
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AIntersection LOS

6.22d_I, Intersection Delay [s/veh]

AAAApproach LOS

0.003.618.55d_A, Approach Delay [s/veh]

0.000.000.000.000.590.5995th-Percentile Queue Length [ft/ln]

0.000.000.000.000.020.0295th-Percentile Queue Length [veh/ln]

AAAAAAMovement LOS

0.000.000.007.228.358.55d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

FreeFreeStopPriority Scheme

Intersection Settings

Scenario 4: 4 TT21 AM
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0.945Volume to Capacity (v/c):

DLevel Of Service:

42.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 1: OR 99W / Harrison St / 17th St

Intersection Level Of Service Report

YesYesYesYesCrosswalk

NoNoNoNoCurb Present

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00135.00150.00100.00100.00100.00100.00375.00100.00100.00370.00Entry Pocket Length [ft]

001100001001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 5: 5 TT21 PM
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61301Bicycle Volume [bicycles/h]

0000v_ab, Corner Pedestrian Volume [ped/h]

0001v_ci, Inbound Pedestrian Volume crossing mi

1000v_co, Outbound Pedestrian Volume crossing 

012012v_di, Inbound Pedestrian Volume crossing m

012012v_do, Outbound Pedestrian Volume crossing 

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

13512142438129141691104158827270Total Analysis Volume [veh/h]

31354612074423263920767Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.99000.99000.99000.99000.99000.99000.99000.99000.99000.99000.99000.9900Peak Hour Factor

13502122418029141674103156819267Total Hourly Volume [veh/h]

210024100100900Right Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0207112000010Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Growth Factor

6.009.002.001.006.000.002.002.001.004.004.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

34482124757928131674103165819257Base Volume Input [veh/h]

Name

Volumes

Scenario 5: 5 TT21 PM
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoNoNoYesNoYesNoMinimum Recall

0.02.50.02.02.00.00.02.02.00.02.02.0l2, Clearance Lost Time [s]

0.02.00.02.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

NoNoNoNoRest In Walk

0.00.00.00.00.00.00.00.00.00.00.00.0Delayed Vehicle Green [s]

0002121001800170Pedestrian Clearance [s]

0508800110070Walk [s]

0.02.30.02.32.30.00.06.12.30.06.12.3Vehicle Extension [s]

0150262600561906023Split [s]

0.00.50.00.50.50.00.00.50.50.00.50.5All red [s]

0.04.00.03.53.50.00.03.53.50.03.53.5Amber [s]

0300303000303003030Maximum Green [s]

06066001060104Minimum Green [s]

--------Lead--LeadLead / Lag

1,8Auxiliary Signal Groups

040880025061Signal Group

SplitSplitSplitOverlapSplitSplitPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

16.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

60.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 5: 5 TT21 PM
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200.59208.43242.08139.95900.36897.57149.94319.27330.71361.2995th-Percentile Queue Length [ft/ln]

8.028.349.685.6036.0135.906.0012.7713.2314.4595th-Percentile Queue Length [veh/ln]

113.31118.99143.7677.75685.64683.2383.30202.56211.46235.4650th-Percentile Queue Length [ft/ln]

4.534.765.753.1127.4327.333.338.108.469.4250th-Percentile Queue Length [veh/ln]

NoYesYesNoYesNoNoNoNoYesCritical Lane Group

EECDDDEBBELane Group LOS

65.8065.4133.1649.0349.2448.8461.2317.2517.0367.97d, Delay for Lane Group [s/veh]

0.900.900.480.460.950.950.790.490.480.95X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

11.5711.180.880.8719.6219.276.461.751.6017.88d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.070.070.140.070.500.500.070.500.500.13k, delay calibration

54.2254.2332.2948.1729.6229.5654.7815.5015.4350.09d1, Uniform Delay [s]

1501585092379009021319801046283c, Capacity [veh/h]

1692178115711786186518701795172518401781s, saturation flow rate [veh/h]

0.080.080.150.060.460.460.060.280.270.15(v / s)_i Volume / Saturation Flow Rate

0.090.090.320.130.480.480.070.570.570.16g / C, Green / Cycle

1111391658589686819g_i, Effective Green Time [s]

2.502.500.002.002.002.002.002.002.002.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.004.004.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

120120120120120120120120120120C, Cycle Length [s]

CLRCCCLCCLLane Group

Lane Group Calculations

Scenario 5: 5 TT21 PM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 67.97 17.11 17.25 61.23 49.04 49.24 49.03 49.03 33.16 65.54 65.80 65.80

Movement LOS E B B E D D D D C E E E

d_A, Approach Delay [s/veh] 28.07 49.74 38.11 65.60

Approach LOS C D D E

d_I, Intersection Delay [s/veh] 42.46

Intersection LOS D

Intersection V/C 0.945

Other Modes

g_Walk,mi, Effective Walk Time [s] 12.0 9.0 15.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 193.74 0.00 0.00 3296.31

d_p, Pedestrian Delay [s] 48.60 51.34 45.94 49.50

I_p,int, Pedestrian LOS Score for Intersection 3.038 2.843 2.596 2.195

Crosswalk LOS C C B B

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 933 867 367 175

d_b, Bicycle Delay [s] 17.08 19.27 40.28 50.11

I_b,int, Bicycle LOS Score for Intersection 2.602 3.053 2.540 2.053

Bicycle LOS B C B B

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------8421Ring 1

Sequence

Scenario 5: 5 TT21 PM
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0.396Volume to Capacity (v/c):

DLevel Of Service:

28.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 2: Lava Dr / 17th Ave

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

65.00100.00100.00100.00100.0050.00Entry Pocket Length [ft]

100001No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Name

Intersection Setup

811Pedestrian Volume [ped/h]

82998754729855Total Analysis Volume [veh/h]

2025221377414Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.9400Peak Hour Factor

77938251428052Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

914210014Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.001.002.002.004.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

68796151428038Base Volume Input [veh/h]

Name

Volumes

Scenario 5: 5 TT21 PM
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DIntersection LOS

3.80d_I, Intersection Delay [s/veh]

CAAApproach LOS

21.750.001.41d_A, Approach Delay [s/veh]

14.5344.870.000.000.004.6395th-Percentile Queue Length [ft/ln]

0.581.790.000.000.000.1995th-Percentile Queue Length [veh/ln]

BDAAAAMovement LOS

13.5928.510.000.000.009.04d_M, Delay for Movement [s/veh]

0.160.400.000.010.000.06V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

StopFreeFreePriority Scheme

Intersection Settings

Scenario 5: 5 TT21 PM
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0.669Volume to Capacity (v/c):

BLevel Of Service:

16.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 3: OR 224 / 17th Ave

Intersection Level Of Service Report

NoYesYesCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00130.00100.00160.00100.00100.00Entry Pocket Length [ft]

010110No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Name

Intersection Setup

Scenario 5: 5 TT21 PM
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0316Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

3349454652088305Total Analysis Volume [veh/h]

84231371302276Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.99000.99000.99000.99000.99000.9900Peak Hour Factor

3319354151587302Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

04170212Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

1.002.002.001.005.003.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3318952451585290Base Volume Input [veh/h]

Name

Volumes

Scenario 5: 5 TT21 PM
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17Pedestrian Clearance [s]

7Pedestrian Walk [s]

3Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoYesNoYesMinimum Recall

2.52.52.52.00.02.5l2, Clearance Lost Time [s]

2.02.02.02.00.02.0l1, Start-Up Lost Time [s]

Rest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

000000Pedestrian Clearance [s]

000000Walk [s]

3.03.03.03.00.03.0Vehicle Extension [s]

000000Split [s]

0.50.50.50.50.00.5All red [s]

4.04.04.03.50.04.0Amber [s]

20204050040Maximum Green [s]

555505Minimum Green [s]

-Lead-Lead--Lead / Lag

4,5Auxiliary Signal Groups

442506Signal Group

OverlapPermissivePermissiveProtPermPermissivePermissiveControl Type

Phasing & Timing

16.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Free RunningCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Scenario 5: 5 TT21 PM
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70.5268.90230.97232.0557.28226.4195th-Percentile Queue Length [ft/ln]

2.822.769.249.282.299.0695th-Percentile Queue Length [veh/ln]

39.1838.28135.51136.3231.82132.1550th-Percentile Queue Length [ft/ln]

1.571.535.425.451.275.2950th-Percentile Queue Length [veh/ln]

YesNoNoYesNoYesCritical Lane Group

ACBBCCLane Group LOS

4.9330.4312.5514.1325.1032.40d, Delay for Lane Group [s/veh]

0.310.420.570.700.290.83X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.351.260.532.150.544.68d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.240.110.110.190.110.11k, delay calibration

4.5829.1712.0211.9824.5627.72d1, Uniform Delay [s]

1094223963739300370c, Capacity [veh/h]

160217811870146515031855s, saturation flow rate [veh/h]

0.210.050.290.350.060.16(v / s)_i Volume / Saturation Flow Rate

0.680.130.510.510.200.20g / C, Green / Cycle

49937371414g_i, Effective Green Time [s]

0.002.502.500.002.502.50l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.504.504.504.504.50L, Total Lost Time per Cycle [s]

727272727272C, Cycle Length [s]

RLCLRCLane Group

Lane Group Calculations

Scenario 5: 5 TT21 PM
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 32.40 25.10 14.13 12.55 30.43 4.93

Movement LOS C C B B C A

d_A, Approach Delay [s/veh] 30.77 13.32 10.53

Approach LOS C B B

d_I, Intersection Delay [s/veh] 16.32

Intersection LOS B

Intersection V/C 0.669

Other Modes

g_Walk,mi, Effective Walk Time [s] 11.0 11.0 0.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswa k Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 34.67 34.67 0.00

I_p,int, Pedestrian LOS Score for Intersection 2.275 2.494 0.000

Crosswalk LOS B B F

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 889 889 444

d_b, Bicycle Delay [s] 13.93 14.11 27.22

I_b,int, Bicycle LOS Score for Intersection 2.208 3.319 1.560

Bicycle LOS B C A

----------------Ring 4

----------------Ring 3

--------------65Ring 2

------------34-2Ring 1

Sequence
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0.018Volume to Capacity (v/c):

ALevel Of Service:

9.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 4: Waverly Ct / Lava Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

0.000.000.000.000.000.000.000.000.000.000.000.00Exit Pocket Length [ft]

000000000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Name

Intersection Setup

0000Pedestrian Volume [ped/h]

6420201500044200Total Analysis Volume [veh/h]

16510400011100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.9400Peak Hour Factor

6019201400041200Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

27800600017000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Growth Factor

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

331120800024200Base Volume Input [veh/h]

Name

Volumes
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AIntersection LOS

3.67d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.009.319.080.00d_A, Approach Delay [s/veh]

0.000.000.001.351.351.353.743.743.740.000.000.0095th-Percentile Queue Length [ft/ln]

0.000.000.000.050.050.050.150.150.150.000.000.0095th-Percentile Queue Length [veh/ln]

AAAAAAAAAAAAMovement LOS

0.000.000.008.579.319.068.729.569.080.007.367.30d_M, Delay for Movement [s/veh]

0.000.000.000.000.020.000.000.000.050.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

FreeStopStopFreePriority Scheme

Intersection Settings
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0.016Volume to Capacity (v/c):

ALevel Of Service:

8.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 34: Waverly Ct / Site Access North

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Name

Intersection Setup

000Pedestrian Volume [ped/h]

17000027Total Analysis Volume [veh/h]

400007Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

17000027Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

17000027Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Name

Volumes
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AIntersection LOS

7.69d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.370.007.26d_A, Approach Delay [s/veh]

1.191.190.000.001.271.2795th-Percentile Queue Length [ft/ln]

0.050.050.000.000.050.0595th-Percentile Queue Length [veh/ln]

AAAAAAMovement LOS

8.378.890.000.000.007.26d_M, Delay for Movement [s/veh]

0.020.000.000.000.000.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.006Volume to Capacity (v/c):

ALevel Of Service:

8.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 35: Waverly Ct / Site Access South

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup

000Pedestrian Volume [ped/h]

800006Total Analysis Volume [veh/h]

200002Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

800006Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

800006Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Name

Volumes
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AIntersection LOS

3.67d_I, Intersection Delay [s/veh]

AAAApproach LOS

0.003.628.56d_A, Approach Delay [s/veh]

0.000.000.000.000.440.4495th-Percentile Queue Length [ft/ln]

0.000.000.000.000.020.0295th-Percentile Queue Length [veh/ln]

AAAAAAMovement LOS

0.000.000.007.238.368.56d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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Attachment G – Sight Distance 

Observations 

 



























 
 

 

Teragan & Associates, Inc. 

3145 Westview Circle  Lake Oswego, OR 97034  

Phone: 971.295.4835  Fax: 503.697.1976  

Email: todd@teragan.com  Website: teragan.com 

 

 

MEMORANDUM 

 

DATE: July 18, 2020 

 

TO:   Phil Krueger (Yost Grube Hall Architecture) 

 

FROM: Todd Prager, RCA #597, ISA Board Certified Master Arborist  

   

RE: Tree Removal and Protection Recommendations for Waverly Woods 
 

 

Summary 

This memorandum provides updated tree removal and protection recommendations 

for the  Waverly Woods multifamily development.  

 

Background 
Yost Grube Hall Architecture is designing the Waverly Woods multifamily 

development near SE Waverly Court and SE Lava Drive in Milwaukie, Oregon. A 

map of the existing trees is provided in Attachment 1. The updated site and grading 

plan with the existing trees to be removed and retained is provided in Attachment 2. 

The updated utility plan with existing trees to be removed and retained is provided in 

Attachment 3.  

 

The assignment requested of our firm for this project was as follows:  

1. Provide an assessment of the existing trees; 

2. Provide updated recommendations for tree removal and retention based on 

the updated plans for site improvements; and 

3. Provide updated protection recommendations for the trees to be retained. 

 

This memorandum has been updated from my April 20, 2020 report based on the 

update site and construction plans. 

 

Tree Assessment 
In April of 2020, I completed my assessment of the existing trees. The complete 

inventory data is provided in the tree inventory spreadsheet in Attachment 4.  The 

data collected for each tree includes the tree number, species (common and scientific 

names), trunk diameter (DBH), crown radius, tree health condition, tree structural 

condition, pertinent comments, and treatment (remove or retain). The tree numbers 

Appendix B
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Figure 1: Typical minimum protection zone 

in the tree inventory in Attachment 4 correspond to the tree numbers on the existing 

conditions map in Attachment 1 and updated site/grading plan in Attachment 2.  

 

Proposed Tree Removal 
A typical minimum root protection zone allows 

encroachments no closer than a radius from a tree of .5 feet 

per inch of DBH as long as no more than 25 percent of the 

root protection zone area (estimated at one foot radius per 

inch of DBH) is impacted. Figure 1 illustrates this concept. 

This standard may need to be adjusted on a case by case 

basis due to tree health, species, root distribution, whether 

the tree will be impacted on multiple sides, the specific 

construction impacts, and other factors.  

 

The project requires the removal of trees for construction 

of the new buildings, parking, accessways, and associated 

grading. Trees outside of the construction footprint that are 

dead, dying, or in poor to very poor health and/or 

structural condition are also proposed for removal. In addition, trees generally 

considered invasive including English hawthorn (Crataegus monogyna) and sweet 

cherry (Prunus avium) are proposed for removal. Four trees are proposed for 

removal to create view corridors. 

 

Based on the updated site/grading plan in Attachment 2, 79 non-nuisance trees in 

good to fair health and/or structural condition are proposed for removal due to 

construction impacts. An additional 37 trees that are considered invasive species 

(English hawthorn and sweet cherry) are proposed for removal. One hundred thirty-

six (136) trees that are dead, dying, or in poor to very poor health and/or structural 

condition are also proposed removal. Four trees (trees 84, 103, 311, and 397) are 

proposed for removal to open up views to the west of the site. The remaining 135 

trees at the site will be retained, with priority given to larger diameter Douglas-firs 

(Pseudotsuga menziesii) and Oregon white oaks (Quercus garryana). Note that tree 

121, a 32-inch DBH Oregon white oak, will attempt to be retained to the east of 

building A.1, but may need to be removed if the project arborist determines 

preservation is not feasible during construction.  

 

Protection recommendations for the 135 trees to be retained are provided in the next 

section of this report. 

 

Tree Protection Recommendations 
The following recommendations apply to the trees to be retained:  

 Protection Fencing: Establish tree protection fencing in the locations shown 

in Attachment 2. The intent of the tree protection fencing is to protect the 

minimum root protection zones detailed in Figure 1 where possible. In some 

cases the tree protection fencing will need to be modified for the construction 

of improvements under the onsite supervision of the project arborist. Fencing 
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may need to be temporarily opened or installed after the trees within the 

fenced protection zones are removed.    

 Tree Removal: The selected tree service should coordinate with the project 

arborist to determine the methods that will be used to protect the trees to be 

retained during tree removal. The following options will be considered: 

o Directional Felling: If there is a clear path to fell the trees away from 

the trees to be retained without contacting theirs crowns, the trees 

may be free-felled away from the retained trees. 

o Piece Removal: If the trees cannot be directionally felled, they will 

need to be climbed, with branches and trunk sections cut off 

individually in pieces from the top down. If necessary, the pieces will 

be secured with ropes so they do not contact the crowns of the 

retained trees. 

o Crane Removal: The use of a crane may be needed in some cases to 

remove certain trees where access is limited. 

No heavy equipment is permitted within the fenced tree protection zones 

during tree removal operations. 

 Stump Removal: The stumps of the trees to be removed from within the 

fenced tree protection zones shall be retained or carefully surface ground. 

 Utility Construction: The proposed sanitary and storm lines at the west and 

south ends of the site are outside the minimum root protection zones detailed 

in Figure 1. However, since they are within the fenced tree protection zones, 

they shall be excavated under project arborist supervision.   

 Tree 121: The project team will attempt to retain tree 121 as follows: 

o Building Foundation: The project arborist shall be onsite to oversee 

the excavation for the foundation of building A.1 to ensure the proper 

preservation and/or pruning of woody structural roots. 

o Prevention of Soil Compaction: Place a layer of geotextile fabric on 

the ground overlaid with 6-inches of wood chips with steel plates on 

top in the approximate location shown in Attachment 2 to prevent soil 

compaction during work on the side of building A.1. 

o Paving: The proposed sidewalk and parking lot paving within the 

fenced tree protection zone needs to be constructed using a modified 

pavement profile under arborist supervision as shown in Figure 2. 

 
Figure 2. Sample profile for area within fenced tree protection zone. Depth of 

rock is dependent on grading. 

Methods to minimize the depth of the modified pavement profile such 

as the use of concrete, reinforced pavement should be implemented. 

Also, methods to improve air and water exchange through the 

pavement such as the use of permeable paving materials or 4-inch 

diameter aeration holes at 10 feet on center should be used. Curbs 
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constructed adjacent to the tree may need to be roll curbs or extruded 

curbs to minimize excavation where there are structural roots. 

Sidewalks should be meandered away from tree trunk as needed to 

avoid root impacts. 

o Utility Construction: The proposed electrical, storm, and gas lines 

shown within the fenced tree protection zone shall be bored at a depth 

of five feet or greater underneath the tree protection zone, or rerouted 

in coordination with the project arborist to avoid the tree.  

 Protect Crowns of Trees: The crowns of the trees may extend beyond the 

tree protection fencing. Care will need to be taken to not contact or otherwise 

damage the crowns of the trees during construction activities. 

 Pruning: Some of the trees may need to be clearance and/or reduction 

pruning to allow for construction. Any pruning shall be completed by a 

qualified, certified arborist in a manner that is consistent with ANSI A300 

pruning standards. The pruning shall be the minimum necessary to achieve 

the required clearance. 

 Sediment Fencing: Sediment fencing shall be installed outside the fenced 

protection zones of the trees to be retained to minimize root disturbances. If 

erosion control is required inside the fenced protection zones, straw wattles 

shall be used on the soil surface. 

 

Attachment 5 includes additional recommendations to adequately protect the trees 

during construction. 
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Conclusion 
Seventy-nine (79) non-nuisance trees in good to fair health and/or structural 

condition are proposed for removal due to construction impacts. An additional 37 

trees that are nuisance species (English hawthorn or sweet cherry) are proposed for 

removal. One hundred thirty-six (136) trees that are dead, dying, or in poor or very 

poor health and/or structural condition are also proposed removal. Four trees (trees 

84, 103, 311, and 397) are proposed for removal to open up views to the west. The 

remaining 135 trees at the site will be retained, with priority given to larger diameter 

Douglas-firs and Oregon white oaks. Tree 121, a 32-inch DBH Oregon white oak, 

will attempt to be retained to the east of building A.1, but may need to be removed if 

the project arborist determines preservation is not feasible during construction. The 

trees to be retained will be adequately protected by adhering to the recommendations 

in this report.  

  

Please contact me if you have questions, concerns, or need any additional 

information. 

 

Sincerely, 

 

 
Todd Prager        
ASCA Registered Consulting Arborist #597 

ISA Board Certified Master Arborist, WE-6723B 

ISA Qualified Tree Risk Assessor 

AICP, American Planning Association 

 

Attachment 1:   Existing Conditions Survey with Tree Locations 

Attachment 2:   Updated Site/Grading Plan with Trees and Tree Protection 

Attachment 3:   Updated Utility Plan with Trees and Tree Protection 

Attachment 4:   Tree Inventory 

Attachment 5:   Additional Tree Protection Recommendations 

Attachment 6:   Assumptions and Limiting Conditions 
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Tree No. Common Name Scientific Name DBH1 C-Rad2 Condition3 Structure Comments Treatment

1 English hawthorn Crataegus monogyna 18 15 fair fair
multiple leaders, previous stem 

failures
remove

2 bigleaf maple Acer macrophyllum 18 20 good fair codominant at 3' with included bark retain

3 English hawthorn Crataegus monogyna 12 15 good fair multiple leaders with included bark remove

4 English hawthorn Crataegus monogyna 14 12 good fair multiple leaders remove

5 Scouler's willow Salix scouleriana 10,8 15 poor poor
codominant at ground level, significant 

dieback
remove

6 Scouler's willow Salix scouleriana 10 5 very poor very poor extensive dieback remove

7 bigleaf maple Acer macrophyllum 22 20 poor poor significant top dieback and decay remove

8 bigleaf maple Acer macrophyllum 18 18 poor poor extensive ivy, codominant at 1' remove

9 crabapple Malus sp. 10 15 poor poor codominant at 1', smothered by ivy remove

10 bigleaf maple Acer macrophyllum 16,6 15 poor poor
multiple leaders at ground level, 

significant ivy, branch dieback
remove

11 bigleaf maple Acer macrophyllum 12 15 good fair one sided retain

12 Douglas-fir Pseudotsuga menziesii 18 15 fair poor extensive ivy, 33% live crown ratio remove

13 Douglas-fir Pseudotsuga menziesii 27 15 fair fair thin crown, small branch dieback retain

14 Douglas-fir Pseudotsuga menziesii 34 20 good fair moderately one sided retain

15 Douglas-fir Pseudotsuga menziesii 34 25 fair fair one sided, minor branch dieback retain

16 English hawthorn Crataegus monogyna 10 15 fair fair extensive ivy remove

17 bigleaf maple Acer macrophyllum 6 15 good fair extensive ivy on trunk retain

18 bigleaf maple Acer macrophyllum 12 12 good fair extensive ivy on trunk retain

19 bigleaf maple Acer macrophyllum 10 10 good fair extensive ivy on trunk retain

20 Douglas-fir Pseudotsuga menziesii 36 20 good good extensive ivy on trunk retain

21 red oak Quercus rubra 12 12 good fair extensive ivy on trunk retain

22 elm Ulmus sp. 26 15 good fair codominant at 3' with included bark retain

23 Oregon white oak Quercus garryana 24 25 good fair one sided, extensive ivy on trunk retain

Teragan Associates, Inc.

3145 Westview Circle • Lake Oswego, OR 97034 

Phone: 971.295.4835 • Fax: 503.697.1976 

Email: todd@teragan.com • Website: teragan.com
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Tree No. Common Name Scientific Name DBH1 C-Rad2 Condition3 Structure Comments Treatment

24 elm Ulmus sp. 15,13 10 fair poor
25% live crown ratio, extensive ivy on 

trunk
remove

25 elm Ulmus sp. 13 10 fair poor
one sided, extensive ivy on trunk, 

suppressed
remove

26 elm Ulmus sp. 15 20 good fair one sided, extensive ivy on trunk retain

27 elm Ulmus sp. 18 20 good fair one sided, extensive ivy on trunk retain

28 Oregon white oak Quercus garryana 23 17 fair fair
moderately suppressed, significant 

branch dieback
retain

29 elm Ulmus sp. 12 15 fair poor
overtopped by adjacent trees, one 

sided, suppressed
remove

30 Oregon white oak Quercus garryana 24 32 good fair one sided, extensive ivy along trunk retain

31 Oregon white oak Quercus garryana 32 35 good fair extensive ivy along trunk retain

32 bigleaf maple Acer macrophyllum 18 20 good fair one sided retain

33 bigleaf maple Acer macrophyllum 32 20 fair poor
codominant at 1', smothered by ivy, 

one sided
remove

34 bigleaf maple Acer macrophyllum 30 30 good fair one sided retain

35 Douglas-fir Pseudotsuga menziesii 20 20 good fair
one sided, overtopped by adjacent 

trees
retain

36 Douglas-fir Pseudotsuga menziesii 30 25 good fair one sided, significant ivy along trunk retain

37 n/a n/a n/a n/a n/a n/a not located n/a

38 Douglas-fir Pseudotsuga menziesii 30 25 good fair one sided, extensive ivy along trunk retain

39 bigleaf maple Acer macrophyllum 14 15 fair fair
one sided, overtopped by adjacent 

trees, extensive ivy
retain

40 bigleaf maple Acer macrophyllum 12 15 fair poor
one sided, significant decay seam at 

lower trunk
remove

41 bigleaf maple Acer macrophyllum 14 14 poor poor lost top at 20' with significant decay remove

42 bigleaf maple Acer macrophyllum 14 15 poor poor lost top at 25' remove

Teragan Associates, Inc.

3145 Westview Circle • Lake Oswego, OR 97034 

Phone: 971.295.4835 • Fax: 503.697.1976 

Email: todd@teragan.com • Website: teragan.com
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Tree No. Common Name Scientific Name DBH1 C-Rad2 Condition3 Structure Comments Treatment

43 Douglas-fir Pseudotsuga menziesii 28 25 good fair moderately one sided retain

44 bigleaf maple Acer macrophyllum 14 15 poor poor smothered by ivy remove

45 bigleaf maple Acer macrophyllum 28 20 fair fair

one sided, significant decay pocket in 

upper codominant stem, significant ivy 

along trunk

retain

46 bigleaf maple Acer macrophyllum 18 18 fair poor suppressed, lost top, smothered by ivy remove

47 Douglas-fir Pseudotsuga menziesii 28 30 good fair multiple leaders in upper crown retain

48 bigleaf maple Acer macrophyllum 12 10 fair fair
one sided, lost top, extensive ivy in 

crown
retain

49 bigleaf maple Acer macrophyllum 12 10 poor poor dead top, significant ivy remove

50 Oregon white oak Quercus garryana 30 30 good fair one sided retain

51 Douglas-fir Pseudotsuga menziesii 30 20 good fair 35% live crown ratio retain

52 Douglas-fir Pseudotsuga menziesii 32 25 good fair moderately one sided retain

53 bigleaf maple Acer macrophyllum 20 25 fair fair dead leader, extensive ivy retain

54 bigleaf maple Acer macrophyllum 18 20 good fair one sided retain

55 Douglas-fir Pseudotsuga menziesii 36 25 good good retain

56 bigleaf maple Acer macrophyllum 24 20 good fair one sided, extensive ivy along trunk retain

57 Douglas-fir Pseudotsuga menziesii 48 30 good good retain

58 bigleaf maple Acer macrophyllum 14 15 poor poor significant dieback remove

59 Douglas-fir Pseudotsuga menziesii 32 20 good good retain

60 grand fir Abies grandis 36 0 very poor very poor dead remove

61 Douglas-fir Pseudotsuga menziesii 28 20 good fair one sided, extensive ivy along trunk retain

62 Douglas-fir Pseudotsuga menziesii 12 10 good fair one sided retain

63 n/a n/a n/a n/a n/a n/a same as tree 396 n/a

64 bigleaf maple Acer macrophyllum 20 20 fair fair
extensive ivy along trunk, moderately 

one sided
retain

65 bigleaf maple Acer macrophyllum 18 18 poor poor
extensive sloughing bark at lower 

trunk
remove
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Tree No. Common Name Scientific Name DBH1 C-Rad2 Condition3 Structure Comments Treatment

66 bigleaf maple Acer macrophyllum 30 30 fair poor

codominant at 4' with included bark 

and Ganoderma sp.  conk, one sided, 

leans west

remove

67 Oregon white oak Quercus garryana 26 30 fair poor

codominant at 1', 8" stem dead, 20" 

stem with significant decay and 

extreme lean west

remove

68 English hawthorn Crataegus monogyna 10 10 good fair multiple leaders remove

69 Oregon white oak Quercus garryana 26 35 good fair one sided, extensive ivy retain

70 Douglas-fir Pseudotsuga menziesii 18 20 good fair one sided retain

71 Douglas-fir Pseudotsuga menziesii 23 25 good fair one sided retain

72 Douglas-fir Pseudotsuga menziesii 12 0 very poor very poor dead remove

73 grand fir Abies grandis 22 13 good good retain

74 bigleaf maple Acer macrophyllum 18,13 22 fair fair
one sided, previous stem failure at 3', 

codominant at 3'
retain

75 Douglas-fir Pseudotsuga menziesii 29 22 good fair moderately one sided retain

76 bigleaf maple Acer macrophyllum 18 20 poor poor
suppressed, extensive epicormic 

growth at lower trunk
remove

77 bigleaf maple Acer macrophyllum 17 15 good fair

one sided, marginal trunk taper, 35% 

live crown ratio, extensive ivy along 

trunk

retain

78 bigleaf maple Acer macrophyllum 18 20 poor poor
one sided, extensive decay at lower 

trunk
remove

79 bigleaf maple Acer macrophyllum 12 20 fair poor
one sided, moderately suppressed, 

poor trunk taper
remove

80 Douglas-fir Pseudotsuga menziesii 24 15 good fair one sided, extensive ivy along trunk retain

81 Douglas-fir Pseudotsuga menziesii 18 16 fair fair
moderately suppressed, marginal 

trunk taper
retain

82 grand fir Abies grandis 18 10 good fair moderately one sided retain

83 Douglas-fir Pseudotsuga menziesii 28 25 good fair
25% live crown ratio, extensive ivy on 

trunk
retain
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84 Douglas-fir Pseudotsuga menziesii 12 15 fair fair
one sided, significant lean, marginal 

trunk taper
remove

85 bigleaf maple Acer macrophyllum 16 15 poor poor smothered by ivy remove

86 bigleaf maple Acer macrophyllum 20 20 poor poor

moderately suppressed, dead 

codominant stem and epicormic 

growth at lower trunk

remove

87 Douglas-fir Pseudotsuga menziesii 48 25 good fair multiple leaders at top of crown retain

88 bigleaf maple Acer macrophyllum 16 16 poor poor

multiple leaders at ground level, two 

dead leaders, decay seam at remaining 

leader at lower trunk

remove

89 Douglas-fir Pseudotsuga menziesii 16 18 good fair
moderately one sided, extensive ivy 

along trunk
retain

90 bigleaf maple Acer macrophyllum 20 25 good fair
moderately one sided, extensive ivy 

along trunk and in crown
retain

91 bigleaf maple Acer macrophyllum 20 25 good fair multiple upright leaders retain

92 Oregon white oak Quercus garryana 24 15 fair fair one sided, extensive ivy in crown retain

93 Oregon white oak Quercus garryana 28 20 fair poor moderately suppressed remove

94 Douglas-fir Pseudotsuga menziesii 14 15 poor poor
suppressed, overtopped by adjacent 

trees, lost top at 20'
remove

95 Douglas-fir Pseudotsuga menziesii 20 15 good fair one sided retain

96 Douglas-fir Pseudotsuga menziesii 20 20 good fair one sided retain

97 bigleaf maple Acer macrophyllum 18 18 poor poor
codominant at ground level, large 

codominant stem failure
remove

98 Douglas-fir Pseudotsuga menziesii 14 15 good fair marginal trunk taper retain

99 Douglas-fir Pseudotsuga menziesii 9 3 poor poor suppressed remove

100 Douglas-fir Pseudotsuga menziesii 30 25 good fair moderately one sided retain

101 Douglas-fir Pseudotsuga menziesii 14 8 poor poor suppressed, 15% live crown ratio remove

102 bigleaf maple Acer macrophyllum 16 20 fair fair codominant at 2', extensive ivy retain

103 Douglas-fir Pseudotsuga menziesii 22 22 good fair
one sided, overtopped by adjacent 

trees
remove
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104 Douglas-fir Pseudotsuga menziesii 31 27 good good retain

105 n/a n/a n/a n/a n/a n/a same as tree 379 n/a

106 bigleaf maple Acer macrophyllum 12 12 poor poor smothered by ivy remove

107 bigleaf maple Acer macrophyllum
20,18,

18
25 poor poor smothered by ivy remove

108 n/a n/a n/a n/a n/a n/a same as tree 373 n/a

109 n/a n/a n/a n/a n/a n/a same as tree 370 n/a

110 n/a n/a n/a n/a n/a n/a same as tree 367 n/a

111 n/a n/a n/a n/a n/a n/a same as tree 366 n/a

112 n/a n/a n/a n/a n/a n/a same as tree 369 n/a

113 black cottonwood Populus trichocarpa 22 27 good fair upright competing leaders retain

114 bigleaf maple Acer macrophyllum 10 8 good fair multiple leaders remove

115 bigleaf maple Acer macrophyllum 26 17 poor poor
multiple leaders at lower trunk, 

smothered by ivy
remove

116 deciduous deciduous 15 0 very poor very poor dead, smothered by ivy remove

117 deciduous deciduous 15 0 very poor very poor dead, smothered by ivy remove

118 bigleaf maple Acer macrophyllum 15,13 20 good fair
codominant at 2' with included bark, 

significant ivy growth in crown
remove

119 bigleaf maple Acer macrophyllum 15 20 good fair moderately one sided remove

120 bigleaf maple Acer macrophyllum 17 15 fair fair
dead, failed codominant stem at lower 

trunk
remove

121 Oregon white oak Quercus garryana 32 34 good good try to retain

122 Oregon white oak Quercus garryana 36 20 good fair
codominant at 5' with upright stems, 

extensive ivy along trunk
remove

123 bigleaf maple Acer macrophyllum 8 0 very poor very poor dead remove

124 bigleaf maple Acer macrophyllum 7 15 very poor very poor smothered by ivy remove

125 n/a n/a n/a n/a n/a n/a same as tree 381 n/a

126 n/a n/a n/a n/a n/a n/a same as tree 380 n/a
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127 Douglas-fir Pseudotsuga menziesii 29 23 good fair
moderately one sided, significant ivy 

growth
remove

128 Douglas-fir Pseudotsuga menziesii 19 17 fair poor 25% live crown ratio remove

129 bigleaf maple Acer macrophyllum
22,18,

18,13
15 fair fair

multiple leaders at ground level, 

epicormic growth at lower trunk
remove

130 bigleaf maple Acer macrophyllum 20 10 poor poor suppressed, smothered by ivy remove

131 bigleaf maple Acer macrophyllum 14,11 10 very poor very poor suppressed, extensive dieback remove

132 bigleaf maple Acer macrophyllum 15,11 25 poor poor codominant at ground level, 50% dead remove

133 Douglas-fir Pseudotsuga menziesii 7 8 poor poor
overtopped by adjacent trees, 

suppressed
remove

134 bigleaf maple Acer macrophyllum 10 20 fair fair

overtopped by adjacent trees, 

epicormic growth at lower trunk, top 

failed previously, added to site map in 

approximate location by arborist

remove

135 Douglas-fir Pseudotsuga menziesii 10 10 good fair one sided, extensive ivy along trunk remove

136 Douglas-fir Pseudotsuga menziesii 13 8 fair poor extensive ivy, 25% live crown ratio remove

137 Douglas-fir Pseudotsuga menziesii 18 20 good fair extensive ivy along trunk remove

138 Oregon white oak Quercus garryana 16 20 fair fair one sided, extensive ivy along trunk remove

139 Oregon white oak Quercus garryana
20,20,

18
25 fair fair

multiple leaders at 2' with included 

bark, decay pocket at point of stem 

divergence

remove

140 Oregon white oak Quercus garryana 22 20 fair fair
extensive ivy along trunk, 40% live 

crown ratio
remove

141 Oregon white oak Quercus garryana 28 32 good good remove

142 n/a n/a n/a n/a n/a n/a not located, same tree as 313? n/a
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143 Oregon white oak Quercus garryana 20 20 good fair extensive ivy in crown retain

144 bigleaf maple Acer macrophyllum 16,10 25 fair poor
codominant at ground level, 

smothered by ivy
remove

145 Oregon white oak Quercus garryana 28 30 good fair extensive ivy in crown retain

146 bigleaf maple Acer macrophyllum 16 15 fair poor smothered by ivy remove

147 Douglas-fir Pseudotsuga menziesii 12 10 good good retain

148 bigleaf maple Acer macrophyllum 30,30 40 fair fair
codominant at ground level, extensive 

ivy in crown
retain

149 Douglas-fir Pseudotsuga menziesii 30 30 good good retain

150 bigleaf maple Acer macrophyllum 12 10 fair fair
multiple leaders, one sided, extensive 

ivy in crown
retain

151 Oregon white oak Quercus garryana 24 30 good fair extensive ivy in crown remove

152 Oregon white oak Quercus garryana 12 15 good fair extensive ivy along trunk retain

153 bigleaf maple Acer macrophyllum 8 8 good fair 33% live crown ratio, one sided retain

154 Douglas-fir Pseudotsuga menziesii 12 15 good fair
moderately one sided, extensive ivy 

along trunk
retain

155 Douglas-fir Pseudotsuga menziesii 48 30 good fair one sided retain

156 Douglas-fir Pseudotsuga menziesii 40 25 good fair one sided retain

157 Douglas-fir Pseudotsuga menziesii 48 20 good fair one sided retain

158 bigleaf maple Acer macrophyllum
20,18,

18
30 poor poor

overtopped by adjacent trees, 

overextended leaders, branch dieback
remove

159 Douglas-fir Pseudotsuga menziesii 24 15 good fair one sided, 40% live crown ratio retain

160 bigleaf maple Acer macrophyllum 10 10 fair poor
33% live crown ratio, extensive ivy in 

crown
remove

161 Douglas-fir Pseudotsuga menziesii 8 10 good fair
overtopped by adjacent trees, 

extensive ivy on trunk
retain
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162 Douglas-fir Pseudotsuga menziesii 8 10 good fair
overtopped by adjacent trees, 

extensive ivy on trunk
retain

163 Douglas-fir Pseudotsuga menziesii 36 20 good fair one sided, extensive ivy along trunk retain

164 Oregon white oak Quercus garryana 10 15 poor poor
overtopped by adjacent trees, one 

sided, suppressed
remove

165 Oregon white oak Quercus garryana 16 16 good fair one sided remove

166 Oregon white oak Quercus garryana 12 17 fair fair one sided, moderately suppressed remove

167 Oregon white oak Quercus garryana 10 12 poor poor extensive dieback remove

168 Oregon white oak Quercus garryana 9 11 fair poor
one sided, significant decay at root 

crown
remove

169 Oregon white oak Quercus garryana 12 12 fair fair
one sided, extensive ivy at lower 

crown
remove

170 Oregon white oak Quercus garryana 12 0 very poor very poor dead, fallen over remove

171 Oregon white oak Quercus garryana 20 20 good fair moderately one sided remove

172 Oregon white oak Quercus garryana 28 30 fair fair
multiple leaders at 6' with included 

bark, extensive ivy
remove

173 Oregon white oak Quercus garryana 18 25 fair fair
extensive ivy at lower crown, branches 

with high aspect ratios
remove

174 Oregon white oak Quercus garryana 24 20 fair fair
codominant at 2', one sided, extensive 

ivy at lower crown
remove

175 Oregon white oak Quercus garryana 12 8 fair fair
one sided, extensive ivy at lower 

crown
remove

176 Oregon white oak Quercus garryana
14,12,

10,8
35 good fair

previously fallen over, multiple upright 

leaders along trunk, extensive ivy 

along lower trunk and crown

remove
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177 Oregon white oak Quercus garryana 12 10 fair fair
one sided, stunted growth, extensive 

ivy in crown
remove

178 Oregon white oak Quercus garryana 20 18 good fair extensive ivy at lower crown remove

179 Oregon white oak Quercus garryana 12 15 good fair
one sided, extensive ivy at lower 

crown
remove

180 Oregon white oak Quercus garryana
18,18,

12
20 fair fair

multiple leaders at ground level with 

included bark
remove

181 bigleaf maple Acer macrophyllum 10 10 very poor very poor smothered by ivy, extensive dieback remove

182 Douglas-fir Pseudotsuga menziesii 26 20 fair fair thinning crown remove

183 Oregon white oak Quercus garryana 8 10 fair poor smothered by ivy remove

184 English hawthorn Crataegus monogyna 7 6 fair poor smothered by ivy remove

185 Oregon white oak Quercus garryana 14 15 good fair significant ivy at lower crown remove

186 bigleaf maple Acer macrophyllum 10 8 poor poor
codominant stem dead, smothered by 

ivy
remove

187 bigleaf maple Acer macrophyllum 12 12 fair poor extensive ivy, 33% live crown ratio remove

188 English hawthorn Crataegus monogyna 10 5 poor poor extensive ivy remove

189 Oregon white oak Quercus garryana 25 25 good fair codominant at 7' with included bark remove

190 Douglas-fir Pseudotsuga menziesii 30 30 good fair one sided, significant ivy growth remove

191 Douglas-fir Pseudotsuga menziesii 22 22 good fair
one sided, overtopped by adjacent 

trees
remove

192 Douglas-fir Pseudotsuga menziesii 34 34 good fair moderately one sided remove

193 Douglas-fir Pseudotsuga menziesii 28 25 good good remove

194 Scouler's willow Salix scouleriana 10 13 fair fair large scar at lower trunk, one sided remove

195 Douglas-fir Pseudotsuga menziesii 26 26 good fair one sided remove

196 bigleaf maple Acer macrophyllum 8 15 good fair marginal trunk taper remove
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197 Douglas-fir Pseudotsuga menziesii 32 20 good fair
codominant at top of crown, 

significant ivy growth at lower crown
remove

198 Douglas-fir Pseudotsuga menziesii 40 30 good good remove

199 bigleaf maple Acer macrophyllum 11 16 good fair overtopped by adjacent trees remove

200 Douglas-fir Pseudotsuga menziesii 33 26 good fair moderately one sided, extensive ivy remove

201 Oregon white oak Quercus garryana 28 20 good fair
one sided, extensive ivy, codominant 

at 2'
retain

202 bigleaf maple Acer macrophyllum 20 15 poor poor
overtopped by adjacent trees, 

smothered by ivy
remove

203 Douglas-fir Pseudotsuga menziesii 30 20 good good retain

204 Douglas-fir Pseudotsuga menziesii 16 14 fair fair one sided, extensive ivy remove

205 Douglas-fir Pseudotsuga menziesii 31 27 good fair one sided remove

206 Douglas-fir Pseudotsuga menziesii 34 27 good fair one sided remove

207 Douglas-fir Pseudotsuga menziesii 42 23 good good 50% live crown ratio retain

208 Douglas-fir Pseudotsuga menziesii 32 20 good fair moderately one sided, extensive ivy remove

209 Douglas-fir Pseudotsuga menziesii 24 15 poor poor smothered by ivy remove

210 Douglas-fir Pseudotsuga menziesii 28 20 fair fair one sided, extensive ivy remove

211 Douglas-fir Pseudotsuga menziesii 30 20 good good 50% live crown ratio retain

212 sweet cherry Prunus avium 8,7 20 fair poor
overtopped by adjacent trees, 7" stem 

is dead
remove

213 bigleaf maple Acer macrophyllum 45 34 very poor very poor
extensive decay behind lean into 

street
remove

214 bigleaf maple Acer macrophyllum 11 24 good good remove

215 English hawthorn Crataegus monogyna 5,5,3 10 poor poor
smothered by ivy, multiple leaders at 

ground level
remove

216 sweet cherry Prunus avium 12 14 good fair one sided, codominant at 3' remove

217 sweet cherry Prunus avium 5,5 14 fair fair one sided, dead stem at base of trunk remove

Teragan Associates, Inc.

3145 Westview Circle • Lake Oswego, OR 97034 

Phone: 971.295.4835 • Fax: 503.697.1976 

Email: todd@teragan.com • Website: teragan.com

     
     

July 18, 2020
Page 19 of 32

Attachment 4



Tree No. Common Name Scientific Name DBH1 C-Rad2 Condition3 Structure Comments Treatment

218 sweet cherry Prunus avium 7 9 fair fair one sided, moderately suppressed remove

219 Oregon white oak Quercus garryana 40 30 good fair codominant at 4' remove

220 Douglas-fir Pseudotsuga menziesii 16 0 very poor very poor dead, 20' snag remove

221 Douglas-fir Pseudotsuga menziesii 34 25 good fair one sided retain

222 Douglas-fir Pseudotsuga menziesii 18 16 good fair one sided retain

223 Douglas-fir Pseudotsuga menziesii 34 25 good fair one sided retain

224 Douglas-fir Pseudotsuga menziesii 31 20 good fair
crown extensive suppressed by 

adjacent trees
remove

225 n/a n/a n/a n/a n/a n/a not located n/a

226 Douglas-fir Pseudotsuga menziesii 11 11 fair fair
moderately suppressed, overtopped 

by adjacent trees
retain

227 bigleaf maple Acer macrophyllum 18 15 poor very poor
one sided, partially uprooted, 

significant lean, decay at root crown
remove

228 bigleaf maple Acer macrophyllum 18 20 good fair moderately one sided retain

229 Oregon ash Fraxinus latifolia 10 15 good good remove

230 Oregon ash Fraxinus latifolia 8,6 12 good fair codominant at 2' with included bark remove

231 Oregon ash Fraxinus latifolia 9 9 good good remove

232 Oregon ash Fraxinus latifolia 18 25 good fair extensive ivy remove

233 Oregon ash Fraxinus latifolia 10 10 fair fair extensive ivy remove

234 bigleaf maple Acer macrophyllum 16 16 poor poor
top dieback and decay, poor trunk 

taper
remove

235 bigleaf maple Acer macrophyllum 9 11 fair fair
overtopped by adjacent trees, 

significant ivy growth
remove

236 bigleaf maple Acer macrophyllum 9 11 fair poor
moderately suppressed, poor trunk 

taper
remove

237 bigleaf maple Acer macrophyllum 10 10 poor poor smothered by ivy remove

238 Oregon white oak Quercus garryana 24 20 good fair one sided, extensive ivy at lower trunk retain
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239 Oregon white oak Quercus garryana 32 25 fair fair

one sided, codominant at 3', 12" 

codominant stem smothered by ivy 

with significant decay

retain

240 Oregon white oak Quercus garryana 24 20 fair fair
codominant at 6', upright crown with 

overextended leaders
retain

241 Oregon white oak Quercus garryana 28 25 good fair one sided retain

243 Oregon white oak Quercus garryana 16 20 good fair one sided, extensive ivy in crown remove

244 Oregon white oak Quercus garryana 18 20 good fair extensive ivy at lower trunk remove

245 Oregon white oak Quercus garryana 20 25 good fair
moderately one sided, extensive ivy at 

lower crown
remove

246 Oregon white oak Quercus garryana 24 25 fair fair

overtopped by adjacent trees, one 

sided, codominant at 1', 10" 

codominant stem failed at 10'

remove

247 Oregon white oak Quercus garryana 14 10 fair fair one sided, leans west remove

248 Oregon white oak Quercus garryana 18 20 good fair one sided remove

249 Oregon white oak Quercus garryana 30 30 good fair moderately one sided retain

251 Oregon white oak Quercus garryana 10 10 fair poor
extensive ivy at lower crown, 25% live 

crown ratio
remove

252 Oregon white oak Quercus garryana 18 15 fair poor smothered by ivy remove

253 Oregon white oak Quercus garryana

12,12,

12,12,

10

20 fair fair
multiple leaders at ground level, 

extensive ivy in lower crown
remove

254 Oregon white oak Quercus garryana 20 20 good fair
multiple upright leaders, extensive ivy 

along trunk
remove
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255 Oregon white oak Quercus garryana 14 20 fair poor
bent upper trunk with multiple upright 

leaders along stem
remove

256 Douglas-fir Pseudotsuga menziesii 36 25 fair fair

codominant at 4' with included bark, 

one sided, extensive ivy, branch 

dieback

retain

257 Oregon white oak Quercus garryana 18 15 fair poor
33% live crown ratio, extensive ivy at 

lower trunk
remove

258 Oregon white oak Quercus garryana 12 10 poor poor suppressed remove

259 Oregon white oak Quercus garryana 18 18 fair fair
35% live crown ratio, decay pocket at 

15'
retain

260 Oregon white oak Quercus garryana 12 15 fair fair
moderately one sided, 35% live crown 

ratio
remove

261 Oregon white oak Quercus garryana

16,14,

10,10,

10

30 good fair
multiple leaders at ground level, 

extensive ivy in crown
remove

262 bigleaf maple Acer macrophyllum 16 0 very poor very poor dead, smothered by ivy remove

263 Douglas-fir Pseudotsuga menziesii 28 18 good fair
40% live crown ratio, extensive ivy at 

lower trunk
retain

264 Douglas-fir Pseudotsuga menziesii 20 10 good fair one sided, extensive ivy along trunk retain

265 Douglas-fir Pseudotsuga menziesii 24 20 good fair one sided, extensive ivy along trunk retain

266 Douglas-fir Pseudotsuga menziesii 44 25 good fair one sided retain

267 Oregon white oak Quercus garryana 12 10 poor poor
suppressed, extreme lean, extensive 

ivy
remove

268 bigleaf maple Acer macrophyllum 24 20 fair fair one sided retain

269 sweet cherry Prunus avium 8 10 good fair one sided, extensive ivy remove

270 Douglas-fir Pseudotsuga menziesii 36 25 good fair one sided, extensive ivy at lower trunk retain
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271 bigleaf maple Acer macrophyllum 30,24 20 fair poor

one sided, 24" stem topped for 

overhead high voltage, crown 

smothered by ivy

remove

272 Douglas-fir Pseudotsuga menziesii 26 20 poor poor

clusters of Porodaedalea pini  at lower 

trunk, one sided, extensive ivy along 

trunk

remove

273 Douglas-fir Pseudotsuga menziesii 20 15 very poor very poor

Phaeolus schweinitzii  conk adjacent to 

trunk, lower trunk smothered by ivy, 

25% live crown ratio

remove

274 Douglas-fir Pseudotsuga menziesii 16 15 good fair extensive ivy along trunk retain

275 Douglas-fir Pseudotsuga menziesii 20 20 good fair one sided, extensive ivy along trunk retain

276 Douglas-fir Pseudotsuga menziesii 10 0 very poor very poor dead, smothered by ivy remove

277 Douglas-fir Pseudotsuga menziesii 32 30 good fair
lower trunk smothered by ivy, 40% live 

crown ratio
retain

278 Douglas-fir Pseudotsuga menziesii 28 25 good fair
lower trunk smothered by ivy, 40% live 

crown ratio
retain

279 Douglas-fir Pseudotsuga menziesii 20 15 fair poor
lower trunk smothered by ivy, 33% live 

crown ratio
remove

280 bigleaf maple Acer macrophyllum 12 5 poor poor smothered by ivy remove

281 bigleaf maple Acer macrophyllum 12 20 fair poor smothered by ivy remove

282 Oregon white oak Quercus garryana 10 10 poor poor suppressed, smothered by ivy remove

283 Douglas-fir Pseudotsuga menziesii 48 25 good fair extensive ivy along trunk remove

284 bigleaf maple Acer macrophyllum
18,16,

16,10
25 fair fair

multiple leaders at ground level, 

extensive ivy along trunk
remove

285 bigleaf maple Acer macrophyllum 24 20 good fair
35% live crown ratio, extensive ivy in 

crown
remove

286 bigleaf maple Acer macrophyllum 12 12 fair poor crown smothered by ivy remove

287 bigleaf maple Acer macrophyllum 12 20 poor poor smothered by ivy remove
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288 Oregon white oak Quercus garryana 12 12 good fair one sided, extensive ivy in crown retain

289 Oregon white oak Quercus garryana 9 0 very poor very poor dead remove

290 grand fir Abies grandis 8 10 good fair
one sided, overtopped by adjacent 

trees
retain

291 Douglas-fir Pseudotsuga menziesii 10 10 fair fair suppressed remove

292 Douglas-fir Pseudotsuga menziesii 12 5 poor poor smothered by ivy remove

293 Douglas-fir Pseudotsuga menziesii 24 15 good fair one sided, extensive ivy at lower trunk retain

294 bigleaf maple Acer macrophyllum 7 10 fair fair extensive ivy retain

295 Austrian pine Pinus nigra 13 10 good good retain

296 Douglas-fir Pseudotsuga menziesii 41 14 poor poor dead top remove

297 n/a n/a n/a n/a n/a n/a not present n/a

298 Douglas-fir Pseudotsuga menziesii 30 17 fair fair moderately thin crown remove

299 n/a n/a n/a n/a n/a n/a not located n/a

300 bigleaf maple Acer macrophyllum 9 12 poor very poor
one sided, significant decay at lower 

trunk
remove

301 bigleaf maple Acer macrophyllum 16 15 fair fair one sided, extensive ivy in crown retain

302 bigleaf maple Acer macrophyllum 20 25 fair fair one sided, extensive ivy in crown retain

303 Douglas-fir Pseudotsuga menziesii 20 20 fair fair extensive ivy in crown retain

304 bigleaf maple Acer macrophyllum 36,24 40 poor poor

extensive heartrot, codominant at 

ground level, 24" stem smothered by 

ivy

remove

305 n/a n/a n/a n/a n/a n/a same as tree 304 n/a

306 bigleaf maple Acer macrophyllum 30 25 fair fair
one sided, extensive ivy in lower 

crown
retain

307 bigleaf maple Acer macrophyllum 30 25 fair poor

multiple leaders at 5', 18" leader 

topped at 8' for overhead high voltage 

line

remove

308 Douglas-fir Pseudotsuga menziesii 10 10 poor poor suppressed remove
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Tree No. Common Name Scientific Name DBH1 C-Rad2 Condition3 Structure Comments Treatment

309 Douglas-fir Pseudotsuga menziesii 26 15 good fair
one sided, previously failed at 10' with 

new leader
retain

310 bigleaf maple Acer macrophyllum 20 15 fair poor
one sided, extensive ivy, lower trunk 

smothered by ivy
remove

311 Douglas-fir Pseudotsuga menziesii 28 15 fair fair remove

312 n/a n/a n/a n/a n/a n/a not located, same tree as 313? n/a

313 Oregon white oak Quercus garryana 30 25 good fair codominant at 5' with upright stems remove

314 English hawthorn Crataegus monogyna 6 6 poor poor smothered by ivy remove

315 Oregon ash Fraxinus latifolia 8 9 good fair marginal trunk taper remove

316 Oregon ash Fraxinus latifolia 11 8 good fair extensive ivy at lower trunk remove

318 English hawthorn Crataegus monogyna 10 10 poor poor
overtopped by adjacent trees, 

smothered by ivy, not tagged
remove

319 English hawthorn Crataegus monogyna 9 12 good fair moderately one sided remove

320 crabapple Malus sp. 10 13 poor poor
lost top, large canker along lower 

trunk
remove

321 bigleaf maple Acer macrophyllum 6 4 fair poor smothered by ivy remove

322 bigleaf maple Acer macrophyllum 6 5 fair poor smothered by ivy remove

323 bigleaf maple Acer macrophyllum 8 5 fair poor smothered by ivy remove

325 Oregon ash Fraxinus latifolia 6 6 good good remove

326 English hawthorn Crataegus monogyna 6 9 poor poor smothered by ivy remove

327 English hawthorn Crataegus monogyna 6 7 fair fair extensive ivy remove

328 English hawthorn Crataegus monogyna 8 3 poor poor smothered by ivy remove

329 English hawthorn Crataegus monogyna 6 5 fair fair
extensive ivy, added to site map in 

approximate location by arborist
remove

330 English hawthorn Crataegus monogyna 6 7 fair fair extensive ivy remove

331 English hawthorn Crataegus monogyna 6 8 fair fair extensive ivy remove

335 bigleaf maple Acer macrophyllum 7 11 fair fair significant bark damage at lower trunk remove

336 English hawthorn Crataegus monogyna 14 14 fair fair multiple leaders remove

337 Oregon ash Fraxinus latifolia 8 9 good good remove
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Tree No. Common Name Scientific Name DBH1 C-Rad2 Condition3 Structure Comments Treatment

338 bigleaf maple Acer macrophyllum 6 0 very poor very poor dead remove

339 bigleaf maple Acer macrophyllum 8 10 poor poor smothered by ivy remove

340 bigleaf maple Acer macrophyllum 8 5 poor poor smothered by ivy remove

341 English hawthorn Crataegus monogyna 8 8 poor poor smothered by ivy remove

342 bigleaf maple Acer macrophyllum 8 3 poor poor smothered by ivy remove

343 bigleaf maple Acer macrophyllum 8 10 poor poor smothered by ivy remove

344 bigleaf maple Acer macrophyllum 11 15 fair fair
significant kink and decay at lower 

trunk
remove

345 bigleaf maple Acer macrophyllum 11 15 fair poor severe lean, decay scar in lower  trunk remove

346 bigleaf maple Acer macrophyllum 6,6 13 poor poor extensive dieback and decay remove

348 Pacific dogwood Cornus nuttallii 6 10 very poor very poor extensive dieback, smothered by ivy remove

349 bigleaf maple Acer macrophyllum
11,11,

15
16 fair fair

multiple leaders at ground level with 

included bark
retain

350 bigleaf maple Acer macrophyllum 6 11 fair fair
one sided, overtopped by adjacent 

trees
retain

351 bigleaf maple Acer macrophyllum 6,4 10 poor poor
overtopped by adjacent trees, 

smothered by ivy
remove

352 bigleaf maple Acer macrophyllum 7 7 fair poor significant ivy, poor trunk taper remove

353 bigleaf maple Acer macrophyllum 10 10 poor poor smothered by ivy remove

354 bigleaf maple Acer macrophyllum 6 11 poor poor smothered by ivy remove

355 English hawthorn Crataegus monogyna 12 8 poor poor smothered by ivy remove

356 bigleaf maple Acer macrophyllum 8 16 good fair multiple leaders retain

357 Oregon ash Fraxinus latifolia 8,5 6 poor poor smothered by ivy remove

358 bigleaf maple Acer macrophyllum 7,5 7 poor poor smothered by ivy remove

359 bigleaf maple Acer macrophyllum 10 16 poor poor
overtopped by adjacent trees, 

smothered by ivy
remove

360 bigleaf maple Acer macrophyllum 9,4 11 poor poor
codominant at ground level, extensive 

ivy
remove

361 Douglas-fir Pseudotsuga menziesii 8 7 good good retain
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Tree No. Common Name Scientific Name DBH1 C-Rad2 Condition3 Structure Comments Treatment

362 shore pine
Pinus 

contorta  subsp. contorta
10 10 fair fair significant lean, sequoia pitch moth retain

363 shore pine
Pinus 

contorta subsp. contorta
10 14 fair fair

one sided, large pruning cuts at lower 

trunk, sequoia pitch moth
retain

364 shore pine
Pinus 

contorta subsp. contorta
10 10 fair fair

one sided, codominant with included 

bark
retain

365 shore pine
Pinus 

contorta subsp. contorta
10 18 good fair

codominant at 1', significant crown 

growth over parking lot
retain

366 bigleaf maple Acer macrophyllum
12,12,

10
20 poor poor

multiple leaders at ground level, 

smothered by ivy
remove

367 bigleaf maple Acer macrophyllum

18,12,

10,8,8,

8,6

20 poor poor stump sprout, smothered by ivy remove

368 English hawthorn Crataegus monogyna 8 3 poor poor suppressed, smothered by ivy remove

369 bigleaf maple Acer macrophyllum 20,2 25 poor poor
codominant at ground level, 

smothered by ivy
remove

370 bigleaf maple Acer macrophyllum 10 10 poor poor smothered by ivy remove

371 English hawthorn Crataegus monogyna 10 8 fair fair extensive ivy remove

372 English hawthorn Crataegus monogyna 8,8 15 poor poor smothered by ivy remove

373 English hawthorn Crataegus monogyna 10 10 fair fair extensive ivy remove

374 bigleaf maple Acer macrophyllum 8 8 poor poor smothered by ivy remove

375 English hawthorn Crataegus monogyna 8,6 10 poor poor tagged 376 in field, smothered by ivy remove

377 English hawthorn Crataegus monogyna 8 10 fair fair extensive ivy remove

378 Douglas-fir Pseudotsuga menziesii 7 10 fair poor
overtopped by adjacent trees, 

suppressed
remove

379 bigleaf maple Acer macrophyllum
32,22,

10
40 very poor very poor

extensive decay at lower trunk behind 

lean
remove

380 bigleaf maple Acer macrophyllum 20 21 poor poor smothered by ivy remove

381 Douglas-fir Pseudotsuga menziesii 13 13 fair fair extensive ivy has deformed crown remove

382 Douglas-fir Pseudotsuga menziesii 5 0 very poor very poor dead remove
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383 Douglas-fir Pseudotsuga menziesii 6 0 very poor very poor dead remove

384 Douglas-fir Pseudotsuga menziesii 6 8 poor poor suppressed remove

385 Douglas-fir Pseudotsuga menziesii 6 0 very poor very poor dead remove

386 Douglas-fir Pseudotsuga menziesii 6 4 poor poor smothered by ivy remove

388 English hawthorn Crataegus monogyna 10 5 fair fair extensive ivy remove

390 Douglas-fir Pseudotsuga menziesii 8 0 very poor very poor dead remove

392 Douglas-fir Pseudotsuga menziesii 8 0 very poor very poor dead remove

393 elm Ulmus sp. 6 10 good fair one sided retain

394 Douglas-fir Pseudotsuga menziesii 5 4 poor poor suppressed remove

395 elm Ulmus sp. 6 6 fair fair
bent trunk, overtopped by adjacent 

trees
retain

396 bigleaf maple Acer macrophyllum
12,8,8,

7
20 fair fair

multiple leaders at ground level, 

extensive ivy
retain

397 Douglas-fir Pseudotsuga menziesii 9 8 fair fair
one sided, overtopped by adjacent 

trees
remove

398 n/a n/a n/a n/a n/a n/a same as tree 71 n/a

399 n/a n/a n/a n/a n/a n/a same as tree 70 n/a

400 bigleaf maple Acer macrophyllum 14 0 very poor very poor 15' tall snag remove

401 elm Ulmus sp. 8 10 fair fair overtopped by adjacent trees retain

402 elm Ulmus sp. 8 10 fair fair overtopped by adjacent trees retain

403 elm Ulmus sp. 5 8 good fair

overtopped by adjacent trees, added 

to site map in approximate location by 

arborist

retain

404 Oregon white oak Quercus garryana 5 0 very poor very poor dead remove

405 Oregon white oak Quercus garryana 6 6 poor poor
suppressed, added to site map in 

approximate location by arborist
remove

406 Oregon white oak Quercus garryana 8 10 fair fair

one sided, moderately suppressed, 

added to site map in approximate 

location by arborist

retain

407 English hawthorn Crataegus monogyna 4,2,2 6 fair fair
overtopped by adjacent trees, multiple 

leaders at ground level
remove
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407.1 sweet cherry Prunus avium 6 15 fair poor

overtopped by adjacent trees, 

moderately suppressed, tagged 407, 

added to site map in approximate 

location by arborist

remove

408 English hawthorn Crataegus monogyna 8 10 fair fair
overtopped by adjacent trees, 

significant ivy growth
remove

408.1 sweet cherry Prunus avium 12,5 25 good fair

codominant at ground level, 5" stem 

failed at 8', tagged 408, added to site 

map in approximate location by 

arborist

remove

409 Oregon white oak Quercus garryana 14 5 poor poor suppressed remove

410 bigleaf maple Acer macrophyllum 6 0 very poor very poor dead remove

411 English hawthorn Crataegus monogyna 6 8 good fair overtopped by adjacent trees remove

412 bigleaf maple Acer macrophyllum 7,6 10 poor poor
codominant at ground level, 

suppressed
remove

413 bigleaf maple Acer macrophyllum 8 10 good fair
one sided, overtopped by adjacent 

trees
retain

414 bigleaf maple Acer macrophyllum 8 15 good fair
one sided, overtopped by adjacent 

trees
retain

416 Pacific dogwood Cornus nuttallii 8 8 fair fair extensive ivy retain

417 elm Ulmus sp. 8 15 good fair one sided retain

418 elm Ulmus sp. 8 0 very poor very poor dead remove

419 bigleaf maple Acer macrophyllum 7 9 good fair
one sided, overtopped by adjacent 

trees
retain

420 purpleleaf plum Prunus cerasifera 6 15 poor poor
extreme lean, fallen over, labeled tree 

312 in field
remove

421 n/a n/a n/a n/a n/a n/a same as tree 314 n/a
1DBH is the trunk diameter in inches measured per International Society of Arboriculture (ISA) standards.
2C-Rad is the approximate crown radius in feet.
3Condition and Structure ratings range from very poor, poor, fair, to good.
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Attachment 5 

Tree Protection Recommendations 

Before Construction Begins 

1. Notify all contractors of tree protection procedures. For successful tree protection on 

a construction site, all contractors must know and understand the goals of tree 

protection.  

a. Hold a tree protection meeting with all contractors to explain the goals of 

tree protection. 

c. Have all contractors sign memoranda of understanding regarding the goals 

of tree protection. The memoranda should include a penalty for violating the 

tree protection plan. The penalty should equal the resulting fines issued by 

the local jurisdiction plus the appraised value of the tree(s) within the 

violated tree protection zone per the current Trunk Formula Method as 

outlined in the current edition of the Guide for Plant Appraisal by the 

Council of Tree & Landscape Appraisers. The penalty should be paid to the 

owner of the property.   

2. Fencing 

a. Tree protection fencing may be set as shown in Attachment 2. 

b. The fencing should be put in place before the ground is cleared in order to 

protect the trees and the soil around the trees from disturbances. 

c. Fencing should be established by the project arborist based on the needs of 

the trees to be protected and to facilitate construction.  

d. Fencing should consist of 4-foot high steel fencing on concrete blocks or 4-

foot metal fencing secured to the ground with 6-foot metal posts to prevent 

it from being moved by contractors, sagging, or falling down.   

e. Fencing should remain in the position that is established by the project 

arborist and not be moved without approval from the project arborist until 

final project approval.  

3. Signage 

a. All tree protection fencing should have signage as follows so that all 

contractors understand the purpose of the fencing: 

 

TREE PROTECTION ZONE 

 

DO NOT REMOVE OR ADJUST THE LOCATION OF THIS 

TREE PROTECTION FENCING 

UNAUTHORIZED ENCROACHMENT MAY RESULT IN FINES 

 

Please contact the project arborist if alterations to the location of the tree 

protection fencing are necessary. 

 

Todd Prager, Project Arborist, Teragan & Associates, 971-295-4835  

    
b. Signage should be placed every 75-feet or less.   
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During Construction  

1. Protection Guidelines Within the Tree Protection Zones: 

a. No new buildings; grade change or cut and fill, during or after construction; 

new impervious surfaces; or utility or drainage field placement should be 

allowed within the tree protection zones. 

b. No traffic should be allowed within the tree protection zones. This includes 

but is not limited to vehicle, heavy equipment, or even repeated foot traffic. 

c. No storage of materials including but not limiting to soil, construction 

material, or waste from the site should be permitted within the tree 

protection zones. Waste includes but is not limited to concrete wash out, 

gasoline, diesel, paint, cleaner, thinners, etc. 

d. Construction trailers should not to be parked/placed within the tree 

protection zones. 

e. No vehicles should be allowed to park within the tree protection zones. 

f. No other activities should be allowed that will cause soil compaction within 

the tree protection zones.  

2. The trees should be protected from any cutting, skinning or breaking of branches, 

trunks or woody roots. 

3. The project arborist should be notified prior to the cutting of woody roots from trees 

that are to be retained to evaluate and oversee the proper cutting of roots with sharp 

cutting tools. Cut roots should be immediately covered with soil or mulch to prevent 

them from drying out.  

4. Trees that have woody roots cut should be provided supplemental water during the 

summer months.  

5. Any necessary passage of utilities through the tree protection zones should be by 

means of tunneling under woody roots by hand digging or boring with oversight by 

the project arborist. 

6. Any deviation from the recommendations in this section should receive prior 

approval from the project arborist. 

After Construction 

1. Carefully landscape the areas within the tree protection zones.  Do not allow 

trenching for irrigation or other utilities within the tree protection zones.  

2. Carefully plant new plants within the tree protection zones. Avoid cutting the woody 

roots of trees that are retained.  

3. Do not install permanent irrigation within the tree protection zones unless it is drip 

irrigation to support a specific planting or the irrigation is approved by the project 

arborist.  

4. Provide adequate drainage within the tree protection zones and do not alter soil 

hydrology significantly from existing conditions for the trees to be retained.  

5. Provide for the ongoing inspection and treatment of insect and disease populations 

that are capable of damaging the retained trees and plants.  

6. The retained trees may need to be fertilized if recommended by the project arborist.  

7. Any deviation from the recommendations in this section should receive prior 

approval from the project arborist.  
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Attachment 6 

Assumptions and Limiting Conditions 

 

1. Any legal description provided to the consultant is assumed to be correct. The 

information provided by Yost Grube Hall Architecture and other members of 

the project team was the basis of the information provided in this report.  

2. It is assumed that this property is not in violation of any codes, statutes, 

ordinances, or other governmental regulations. 

3. The consultant is not responsible for information gathered from others 

involved in various activities pertaining to this project. Care has been taken to 

obtain information from reliable sources. 

4. Loss or alteration of any part of this delivered report invalidates the entire 

report. 

5. Drawings and information contained in this report may not be to scale and are 

intended to be used as display points of reference only. 

6. The consultant's role is only to make recommendations. Inaction on the part 

of those receiving the report is not the responsibility of the consultant. 

7. The purpose of this report is to:  

 Provide an assessment of the existing trees; 

 Provide updated recommendations for tree removal and retention 

based on the updated site improvements; and 

 Provide updated protection recommendations for the trees to be 

retained. 
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The application should specify all setback and dimensional standards that will vary from the 

required base zone standards.  A table or diagram would be appropriate to convey this 

information. 

Please note the method of calculating minimum and maximum density in MMC 19.202.4 

given the areas of steep slopes on the site.  The PD provides for an increase in density if 

necessary, but detailed calculations will be required to confirm compliance. 

Land Use Review Process 

☒ Applications Needed Step 1:  Transportation Facilities Review (TFR) – to begin the TIS process 

Step 2:  Combined Preliminary & Final Planned Development; Willamette Greenway Review; 

Lot Consolidation; Transportation Facilities Review (TIS) – merged from Step 1 

Step 3: Development Review during permitting for each phase/building 

☒ Fees TFR = $1,000 

Willamette Greenway Review = $2,000 

Preliminary PD = $2,000 

Final PD = $5,000 

Final Plat = $200 (for each phase) 

Development Review = $200 (for each phase) 

LLA/LC = $200 

(For concurrent applications, the most expensive application is charged full price and the 

fees for all other applications are discounted 25%.) 

☒ Review Type: Type II 

Type IV 

Type III 

Type V 

TFR = Type II 

Preliminary PD = Type III 

Final PD = Type IV 

Willamette Greenway = Type III 

Development Review = Type I 

LLC/LC = Type I 

Overlay Zones (MMC 19.400) 

☒ Willamette Greenway MMC 19.401:  Please note the approval criteria for the approval of Willamette Greenway 

(WG) review.  This is reviewed concurrently with the PD and requires a narrative for each 

criterion.  The PD provides for buildings in excess of 3 stories  within the WG overlay, but also 

notes that views both to and from the river are important, as well as tree removal. 

☐ Natural Resources 

☐ Historic Preservation 

☐ Flex Space Overlay 

Site Improvements/Site Context 

☒ Landscaping Requirements All planned unit developments will have at least one-third of the gross area devoted to 

open space and/or outdoor recreational areas. At least half of the required open space 



Date Report Completed:  6/9/2020 City of Milwaukie DRT PA Report Page 3 of 10 

and/or recreational areas will be of the same general character as the area containing 

dwelling units. Open space and/or recreational areas do not include public or private 

streets. 

☒ Onsite Pedestrian/Bike 

Improvements (MMC 19.504, 

19.606, and 19.609) 

Please note the standards for pedestrian paths and location, including paving materials as 

well as the bicycle parking requirements.  Please note that bike parking cannot be 

accommodated solely inside the dwelling units to be considered compliant with the 

standards. 

☐ Connectivity to surrounding 

properties 

☐ Circulation 

☒ Building Design Standards 

(MMC 19.505) 

MMC 19.505.3 would apply to the proposed development.  The PD process allows for a new 

set of development standards; the submitted application must identify where the PD would 

modify these standards. 

☐ Downtown Design Standards 

(MMC 19.508) 

Parking Standards (MMC 19.600) 

☐ Residential Off-Street Parking 

Requirements 

☒ Multi-Family/Commercial 

Parking Requirements 

Off-street parking requirements would be evaluated site-wide. Any modifications to the 

required parking standards would be addressed via a parking modification per 19.605.2 

that would be incorporated into the final PD. 

Approval Criteria (MMC 19.900) 

☒ Planned Developments (MMC 

19.311) 

Please review the Development Standards (19.311.3) and the Approval Criteria identified in 

19.311.9, which details all of the applicable approval criteria. 

☐ Amendments to Maps and 

Ordinances (MMC 19.902) 

☒ Development Review (MMC 

19.906) 

Development review will accompany the building permit process for each phase or 

building to confirm compliance with the code and the PD approval. 

☐ Variance (MMC 19.911) 

Land Division (MMC Title 17) 

☒ Design Standards http://www.qcode.us/codes/milwaukie/view.php?topic=17-17 28&frames=off 

☐ Preliminary Plat Requirements 

☐ Final Plat Requirements (See 

Engineering Section of this 

Report) 
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☒ Transportation Requirements 

(MMC 19.708) 

All developments subject to 19.700 shall comply with city access management standards 

contained in MMC 12.16, clear vision standards MMC 12.24, and improve adjacent rights-of-

way to street design standards MMC 19.708.2.  

☒ Utility Requirements  

(MMC 19.709) 

Existing public utilities appear to be adequate to serve the proposed development. 

 Flood Hazard Area (MMC 18) 

☐ Development Permit  

(MMC 18.04.100) 

No special management flood hazard area mapped on site.  

☐ General Standards  

(MMC 18.04.150) 

 

☐ Specific Standards  

(MMC 18.04.160) 

 

☐ Floodways (MMC 18.04.170)  

Environmental Protection (MMC 16) 

☐ Weak Foundation Soils  

(MMC 16.16) 

 

☒ Erosion Control (MMC 16.28) Development of the site will require an erosion control permit. Direct erosion control 

questions to Jeremiah Sonne – sonnej@milwaukieoregon.gov 

☐ Tree Cutting (MMC 16.32) Urban forester’s review of the tree removal report notes that: 5 trees listed to remain are 

non-native, and 18 are in poor overall condition: Tree protection plan, including Appendix 

4, is very good. A landscaping plan, showing trees and shrubs to be planted, has not been 

submitted. Milwaukie’s Suggested Canopy Trees for the Yard document attached. 

Public Services (MMC 13) 

☒ Water System (MMC 13.04) A Field Utility Connection Form must be completed to file for service connection. The system 

development charges, meter equipment fee, and the connect service fee must be paid 

prior to connection. The applicant is responsible for exposing and burying the service. City 

crews shall make the connection and extend service to property.  

☒ Sewer System (MMC 13.12) All structures containing sanitary facilities shall be connected to the sewer system. Currently, 

there are no credits or waiver of fees for onsite treatment or pretreatment. The sewer system 

user at all times shall at their expense, operate, and maintain the service lateral and 

building sewer in a sanitary manner to the collection trunk or interceptor sewer at no 

expense to the City.  

☒ Stormwater Management 

(MMC 13.14) 

Compliance with the city’s NPDES permit requires development to mitigate impacts through 

facility design consistent with the City of Portland Stormwater Management Manual. 

Proprietary treatment devices are allowed under the performance-based design 

approach.  

☒ System Development Charge 

(MMC 13.28.040) 

System development charges (SDCs) will be applied and collected at the time of building 

permits. Fees include water SDC, wastewater SDC, stormwater SDC, transportation SDC, 

parks and recreation SDC. Additional fees exist for water service connection and sewer 

connection.  
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Other Right-of-Way Permits 

☒ Major: Construction All accessway and frontage improvements must be completed under a right-of-way permit.  

☐ Minor:  

☐ Painted Intersection Program 

Permits: 

 

☐ artMOB Application 

☐ Traffic Control Plan 

(Engineering) 

☐ Parklet:  

☐ Parklet Application/ 

Planning Approval 

☐ Engineering Approval 

☐ Building Approval 

☐ Sidewalk Café:  

☐ Tree Removal Permit: A tree removal permit is required for any tree being removed in the right-of-way. No tree 

may be removed until the completion of a two-week posting period.  

Infrastructure/Utilities 

Applicant must communicate directly with utility providers. These may include the following: 

• PGE 

• NW Natural 

• Clackamas River Water (CRW) 

• Telecomm (Comcast, Century Link) 

• Water Environmental Services (WES) 

• Garbage Collection (Waste Management, Hoodview Disposal and Recycling) 

Economic Development/Incentives 

☐ Enterprise Zone:  

☐ Vertical Housing Tax Credit:  

☐ New Market Tax Credits:  

☐ Housing Resources:  
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This is only preliminary preapplication conference information based on the applicant's proposal, and does 

not cover all possible development scenarios. Other requirements may be added after an applicant 

submits land use applications or building permits. City policies and code requirements are subject to 

change. If a note in this report contradicts the Milwaukie Municipal Code, the MMC supersedes the note.  If 

you have any questions, please contact the City staff that attended the conference (listed on Page 1). 

Contact numbers for these staff are City staff listed at the end of the report.   

Sincerely, 

City of Milwaukie Development Review Team 

BUILDING DEPARTMENT 

Samantha Vandagriff  Building Official 503-786-7611 

Harmony Drake Permit Specialist 503-786-7623 

Stephanie Marcinkiewicz Inspector/Plans Examiner 503-786-7636 

ENGINEERING DEPARTMENT 

Steve Adams  City Engineer 503-786-7605 

Dalton Vodden Associate Engineer 503-786-7617 

Alex Roller      Engineering Tech II   503-786-7695 

PLANNING DEPARTMENT 

Dennis Egner    Planning Director     503-786-7654 

Brett Kelver     Associate Planner     503-786-7657 

Vera Kolias    Associate Planner  503-786-7653 

Mary Heberling     Assistant Planner     503-786-7658 

COMMUNITY DEVELOPMENT DEPARTMENT 

Leila Aman      Community Development Director 503-786-7616 

Alison Wicks Development Programs Manager 503-786-7661 

Alicia Martin     Administrative Specialist II   503-786-7600 

Tempest Blanchard    Administrative Specialist II  503-786-7600 

Dan Harris     Administrative Specialist II   503-786-7600 

CLACKAMAS FIRE DISTRICT 

Mike Boumann     Lieutenant Deputy Fire Marshal 503-742-2673  

Matt Amos Fire Inspector 503-742-2660 



Clackamas County Fire District #1  
Fire Prevention Office  

 

 

 

E-mail Memorandum 

To: City of Milwaukie Planning Department 

From: Matt Amos, Fire Inspector, Clackamas Fire District #1 

Date: 12/05/2020 

Re: Waverley Woods 10415 SE Waverley Ct.  20-003PA  

This review is based upon the current version of the Oregon Fire Code (OFC), as adopted by 

the Oregon State Fire Marshal’s Office. The scope of review is typically limited to fire 

apparatus access and water supply, although the applicant must comply with all applicable 

OFC requirements.  When buildings are completely protected with an approved automatic 

fire sprinkler system, the requirements for fire apparatus access and water supply may be 

modified as approved by the fire code official. The following items should be addressed by 

the applicant: 

 

COMMENTS: 

 

A Fire Access and Water Supply plan is required for subdivisions and commercial 

buildings over 1000 square feet in size or when required by Clackamas Fire District 

#1.  The plan shall show fire apparatus access, fire lanes, fire hydrants, fire lines, 

available fire flow, FDC location (if applicable), building square footage, and type of 

construction.  The applicant shall provide fire flow tests per NFPA 291, and shall be 

no older than 12 months.  Work to be completed by experienced and responsible 

persons and coordinated with the local water authority. 

 

Prior to the start of the project, a pre-construction meeting shall be held with 

Clackamas Fire District #1.  The project manager/contractor is responsible for 

developing a written fire safety program.  This program shall be made available for 

review by Clackamas Fire District #1. The plan should address the following: 

a. Good Housekeeping 

b. On-site security 

c. Fire protection systems 

i. For construction operations, installation of new fire protection systems 

as construction progress 

ii. For demolition operations, preservation of existing fire protection 

systems during demolition 

d. Development of a pre-fire plan with the local fire department 
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e. Consideration of special hazards resulting from previous occupancies 

f. Protection of existing structures and equipment from exposure fires 

resulting from construction, alteration and demolition operations.  

     For additional information please refer to the Oregon Fire Code Chapter 33, and 

NFPA 241. 

 

Emergency responder radio coverage must be tested or provided due to the following  

1. Any building with one or more basement or below-grade building levels. 

2. Any underground building. 

3. Any building more than five stories in height. 

4. Any building 50,000 square feet in size or larger. 

5. Any building that, through performance testing, does not meet the 

requirement of section 510. 

 

Access: 

 

1)     Provide address numbering that is clearly visible from the street. 

2)     No part of a building may be more than 150 feet from an approved fire department 

access road. 

3)     Provide an approved turnaround for dead end access roads exceeding 150 feet in 

length. 

4)     Fire Department turnarounds shall meet the dimensions found in the fire code 

applications guide.   

5)     Fire apparatus access roads must support a 75,000 lb. fire apparatus.  If a gravel 

turnaround is proposed it shall meet this requirement. 

6)     Buildings exceeding 30 feet in height shall require extra width and proximity 

provisions for aerial apparatus. 

7)     Access streets between 26 feet and less than 32 feet in width must have parking 

restricted to one side of the street. Access streets less than 26 feet in width must have 

parking restricted on both sides of the street. No parking restrictions for access roads 

32 feet wide or more. 

 

Water Supply 

 

1)     Fire Hydrants, Commercial Buildings: Where a portion of the building is more than 400 

feet from a hydrant on a fire apparatus access road, as measured in an approved route 

around the exterior of the building, on-site fire hydrants and mains shall be provided. 

Note: This distance may be increased to 600 feet for buildings equipped throughout with an 

approved automatic sprinkler system. 

2)     All new buildings shall have a firefighting water supply that meets the fire flow 

requirements of the Fire Code. Maximum spacing between hydrants on street frontage 

shall not exceed 500 feet. Additional private on-site fire hydrants may be required for 

larger buildings. 

3)     Prior to the start of combustible construction required fire hydrants shall be operational 

and accessible. 

4)     The fire department connection (FDC) for any fire sprinkler system shall be placed as 

near as possible to the street, and within 100 feet of a fire hydrant. 



 

 

 

 

 

Fire Safety During Construction                                                                       

The purpose of this document is to outline the minimum requirements in 

Clackamas Fire District #1 for subdivisions and commercial buildings during 

construction, alteration, and demolition.  The following items, along with the 

requirements on OFC Chapter 33, and NFPA 241 will be inspected and enforced 

by the fire district during activities regulated by the referenced standards.   

Fire Safety Program: In accordance with NFPA 241 Chapter 7 a fire safety 

program shall include provisions for: Housekeeping, on-site security, fire 

protection systems, pre fire coordination with the fire district, fire district 

notification, protection of existing structures and equipment from exposure fires.         

Temporary Offices and Sheds:  Separation of the structures shall be in 

accordance with table 4.2.1 in NFPA 241.   

 

Hot Work: Shall be conducted in accordance with OFC Chapter 35.  Permits are 

not required, but records of the operations should be maintained on site for 48 

hours after the hot work has been completed.  The fire district shall be notified 

prior to any hot work operation that will required fire protection or detection 

systems to be taken out of service.  A fire watch is required in areas with 

combustible materials, and shall continue for no less than 30 minutes after 

operations are completed, or two hours after roofing operations.  The fire watch 



 

 

shall have a fire extinguisher with a rating of not less than 2-A:20-B:C within 30 

feet of the operation. A pre hot work check shall be completed prior to work. 

Access: Approved access for fire fighting shall be provided within 100 feet of all 

fire fighting equipment. (Stand Pipes, FDC’s, Hydrants) 

Water Supply:  Hydrants shall be in service, and available for use prior to the 

arrival of combustible material on site. 

Standpipes:  In buildings required to have stand pipes, not less than one shall be 

provided for use during construction.  Hose connections shall be in place adjacent 

to stairs, and be extended to within one floor of the highest point of construction.   

Means of Egress:  In buildings greater than 50 feet, or 4 stories in height, shall 

have at least one temporary Lighted stairway.  This stairway shall remain clear of 

obstructions and be readily available for use. 

Portable Fire Extinguishers: Structures under construction, alteration, and 

demolition shall be provided with not less than one 2-A:10-B:C portable fire 

extinguisher within 75 feet of all portions of the building.  Additional fire 

extinguishers shall be placed at each stairway where combustible materials are 

present, in every storage shed.  Additional fire extinguishers shall be available for 

other hazardous operations.   

Waste Disposal: Accumulations of combustible waste shall be removed for the 

structure at the end of every work shift.   

Storage of Flammable and Combustible Liquids and Gasses: No more than 60 

gallons of Class I and II liquids shall be stored in or within 50 feet of the structure.  

Storage areas shall be marked with “No Smoking” signs.  Appropriate NFPA 704 

placards shall be in place. 

For Additional Information Please Refer to the Following: 

Temp Heating equipment OFC Section 3303, NFPA 241 Section 5.2 

Smoking Restrictions OFC 3304, NFPA 241 Section 5.3 

Explosive Materials OFC 3307, NFPA 241 Section 5.6 

Roofing Operations OFC 3317, NFPA 241 Chapter 9                                                                                         





Acer macrophyllum Big-leaf maple

Aesculus californica California buckeye

Alnus rhombifolia White alder

Celtis reticulata Net-leaf hackberry

Juglans californica Southern California walnut

Juglans hindsii Northern California walnut

Platanus racemosa California sycamore

Quercus arizonica Arizona white oak

Quercus chrysolepsis Canyon live oak

Quercus douglasii Blue oak

Quercus engelmannii Engelmann oak

Quercus garryana Oregon white oak

Quercus kelloggii Black oak

Quercus lobata Valley oak

Quercus oblongifolia Arizona blue oak

Quercus tomentella Island oak

Quercus wislizeni Interior live oak
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